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©  Writing  instrument. 
A  writing  instrument  comprises  a  barrel  (1),  a  slidable 

tube  (27)  slidably  housed  in  said  barrel  (1),  an  inner tube  (16) 
housed  in  said  slidable  tube  (27)  and  having  an  opening  (18) 
defined  in  a  distal  end  thereof,  said  inner  tube  (16)  being 
coupled  to  said  barrel  (1),  a  writing  member  (10)  disposed  in 
said  innertube  (16)  and  having  a  writing  tip  (14)  on  a  distal  end 
thereof.  Between  the  slidable  tube  (27),  the  barrel  (1)  and  the 
writing  member  (10)  a  mechanism  is  interposed  for  allowing 
said  writing  member  (10)  to  move  forward  with  a  time  delay 

with  respect  to  advance  of  said  slidable  tube  (27)  when  the 
latter  is  moved  forwardly.  A  sealing  body  (21)  is  disposed  in 
the  slidable  tube  (27)  in  the  vicinity  of  a  front  end  thereof,  said 
sealing  body  (21)  being  pressable  by  an  inner  surface  of  a 
front  end  of said  slidable tube  (27)  into  said  openig  (18)  in  said 
inner  tube  (16)  to  seal  said  opening  (18)  when  said  slidable 
tube  (27)  is  in  a  most  retracted  position.  Between  the  writing 
member  (10)  and  the  inner  tube  (16)  a  seal  is  disposed  at  a 
position  behind  said  sealing  body  (21). 



The  p r e s e n t   i n v e n t i o n   i s   a p p l i c a b l e   to   a  v a r i e t y   o f  

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

p e n ,   a  b a l l - p o i n t   pen  or   t h e   l i k e ,   b u t   i s   e s p e c i a l l y   m o s t  

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

a  f a b r i c - t i p   pen  and  a  w a t e r - i n k   b a l l - p o i n t   p e n .  

The  a p p l i c a n t   has   a l r e a d y   f i l e d   a p p l i c a t i o n s   o n  

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

b a l l   i s   m o v a b l e   i n t o   and  o u t   of  a  s e a l i n g   p o s i t i o n   i n  

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

w r i t i n g   t i p   or  u n s e a l i n g   t h e   same  in  r e a d i n e s s   f o r   w r i t i n g  

(as  d i s c l o s e d   by  J a p a n e s e   p a t e n t   a p p l i c a t i o n   Nos .   1 0 2 2 3 8 / 1 9 8 1  

and  1 3 7 7 7 9 / 1 9 8 1 ,   J a p a n e s e   U t i l i t y   m o d e l   a p p l i c a t i o n  
. 

Nos .   1 6 7 1 0 9 / 1 9 8 1 ,   1 6 7 1 1 0 / 1 9 8 1 ,   5 2 5 7 8 / 1 9 8 2   and  5 5 0 1 4 / 1 9 8 2 .  

T h e s e   p r i o r   w r i t i n g   i n s t r u m e n t s   h a v e   an  a i r   v e n t   h o l e  

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

to  s e a l   t h e - w r i t i n g   t i p   n e a r   t he   t i p   end  p o r t i o n .   T h i s  

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

f rom  b e i n g   i n c o r p o r a t e d   in   w r i t i n g   m e m b e r s   or   i n k  

c a r t r i d g e s   g e n e r a l l y   a v a i l a b l e   on  t h e   m a r k e t   or   t h o s e   w i t h  

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

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

s p e c i a l   d e s i g n .  

I t   i s   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   to   p r o v i d e   a  



w r i t i n g   i n s t r u m e n t   w h i c h   can   be  c o n s t r u c t e d   by  u t i l i z i n g   a  

c o m m e r c i a l l y   a v a i l a b l e   w r i t i n g   member  or  i n k   c a r t r i d g e   o r  

s u c h   an  e x i s t i n g   w r i t i n g   member   w i t h   a  s m a l l   m o d i f i c a t i o n .  

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

F i g s .   1,  4,  5  and  6  a r e   c r o s s  s e c t i o n a l   v i e w   of  a  

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

p r e s e n t   i n v e n t i o n ,   t h e   v i e w s   s h o w i n g   s t e p s   of   o p e r a t i o n ;  

F i g .   2  i s   a  f r a g m e n t a r y   e x p l o d e d   p e r s p e c t i v e   v i e w  

of   t h e   w r i t i n g   i n s t r u m e n t   of   t h e   f i r s t   e m b o d i m e n t ;  

F i g . ' 3   i s   a  p e r s p e c t i v e   v i e w   of  t h e   a s s e m b l e d   p a r t s  

s h o w n   i n   F i g .   2 ;  

F i g .   7  i s  a   c r o s s - s e c t i o n a l   v i e w   of   a  s e c o n d  

e m b o d i m e n t ;  

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

e m b o d i m e n t ;  

F i g .   9  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i e w   of   a  f o u r t h  

e m b o d i m e n t ;  

F i g .   10  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i e w   of   a  

f i f t h   e m b o d i m e n t ;  

F i g .   11  i s   a  f r a g m e n t a r y   c r o s s - s e c t i o n a l   v i e w   o f  

t h e   f i f t h   e m b o d i m e n t ;  

F i g s .  1 2   and  13  a r e   f r a g m e n t a r y   c r o s s - s e c t i o n a l   v i e w :  

of   a  s i x t h   e m b o d i m e n t ,   s h o w i n g   s t e p s   of  o p e r a t i o n ;  

F i g s .   14,   15,  16  and  17  a r e   f r a g m e n t a r y   c r o s s -  

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



of  o p e r a t i o n ;  

F i g s .   18,   19  and  20  a r e   f r a g m e n t a r y   c r o s s - s e c t i o n a l  

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

F i g s .   21,   23  and  24  a r e   f r a g m e n t a r y   c r o s s - s e c t i o n a l  

v i e w s   of  an  e l e v e n t h   e m b o d i m e n t ,   s h o w i n g   s t e p s   of  o p e r a t i o n ;  

F i g .   22  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i ew   of  t h e  

e l e v e n t h   e m b o d i m e n t ;  

F i g .   25  i s   a  f r a g m e n t a r y   c r o s s - s e c t i o n a l   v i e w   of   a  

t w e l f t h   e m b o d i m e n t ;  

F i g s .   26  and  27  a r e   f r a g m e n t a r y   p e r s p e c t i v e   v i e w s  

of  t h e   t w e l f t h   e m b o d i m e n t ;  

F i g s .   28,   29,  30,   31  and  7A  a r e   f r a g m e n t a r y   c r o s s -  

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

s i x t e e n t h   and  s e v e n t e e n t h   e m b o d i m e n t s ;  

F i g .   7B  i s   a  c r o s s - s e c t i o n a l   v i ew   of  an  e i g h t e e n t h  

e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g s .   32,   3 4 ,   35  and  36  a r e   c r o s s - s e c t i o n a l   v i e w s  

of  a  n i n e t e e n t h   e m b o d i m e n t ;  

F i g .   33  i s   a  p e r s p e c t i v e   v i e w   of  a  s e a l   body  u s e d  

in  t h e   n i n e t e e n t h   e m b o d i m e n t ;  

F i g s .   37  a n d ` 3 8   show  a  t w e n t i e t h   e m b o d i m e n t ;  

F i g s . . 3 9   and  40  show  a  t w e n t y - f i r s t   e m b o d i m e n t ;  

F i g s .   41  and  42  show  a  t w e n t y - s e c o n d   e m b o d i m e n t ;  

F i g .   43  shows   a  t w e n t y - t h i r d   e m b o d i m e n t ;  

F i g s .   44,  49,  50  and  51  a r e   c r o s s - s e c t i o n a l   v i e w s   o f  



a  w r i t i n g   i n s t r u m e n t   a c c o r d i n g   to   a  2 4 t h   e m b o d i m e n t ,   t h e  

v i e w s   s h o w i n g   s t e p s   of   o p e r a t i o n ;  

F i g .   45  i s   a  f r a g m e n t a r y   e x p l o d e d   p e r s p e c t i v e   v i e w   o f  

t h e   w r i t i n g   i n s t r u m e n t   of   t h e   f i r s t   e m b o d i m e n t ;  

F i g .   46  i s   a  f r a g m e n t a r y   p e r s p e c t i v e   v i e w   of  t h e  

w r i t i n g   i n s t r u m e n t   of  t h e   2 4 t h   e m b o d i m e n t ;  

F i g .   47  i s   a  p e r s p e c t i v e   v i e w   of   t h e   w r i t i n g   i n s t r u -  

m e n t   as  a s s e m b l e d   of   F i g .   4 5 ;  

F i g .   48  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

. X L V I I I - X L V I I I   of   F i g .   4 7 ;  

F i g s .   52,   53  and  54  a r e   c r o s s - s e c t i o n a l   v i e w s   o f  

w r i t i n g   i n s t r u m e n t s   a c c o r d i n g   to  2 5 t h ,   2 6 t h   and  2 7 t h  

e m b o d i m e n t s ,   r e s p e c t i v e l y ;  

F i g .   55  i s   a  p e r s p e c t i v e   v i e w   of   t h e   2 7 t h   e m b o d i m e n t ;  

F i g .  5 6   i s   a  f r a g m e n t a r y   e x p l o d e d   p e r s p e c t i v e   v i e w  

of   a  2 8 t h   e m b o d i m e n t ;  

F i g .   57  i s   a  f r a g m e n t a r y   c r o s s - s e c t i o n a l   v i e w   of  t h e  

2 8 t h   e m b o d i m e n t ;  

F i g s .   58,  59,   60  and  61  a r e   c r o s s - s e c t i o n a l   v i e w s  

s h o w i n g   a  2 9 t h   e m b o d i m e n t   o f   t h e   i n v e n t i o n ;  

F i g .   61  shows   a  3 0 t h   e m b o d i m e n t ;  

F i g .   62  shows   a  3 1 s t   e m b o d i m e n t ;  

F i g s .   63,   64,   65  and  66  show  a  32nd   e m b o d i m e n t   of  t h e  

i n v e n t i o n ;  

F i g s .   67  to   70  show  a  3 3 r d   e m b o d i m e n t ;  



F i g s .   71  to   73  show  a  3 4 t h   e m b o d i m e n t   of  t h e   i n v e n t i o n ;  

F i g s .   74 ,   75  and  76  show  3 5 t h ,   3 6 t h   and  3 7 t h   e m b o d i m e n t s  

o f  t h e   i n v e n t i o n ;   a n d  

F i g s .   77  and  78  show  a  3 8 t h   e m b o d i m e n t   of  t h e   i n v e n t i o n .  



The  p r e s e n t   i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h  

r e f e r e n c e   t o   t h e   d r a w i n g s .  

F i g .   1  shows   in   c r o s s   s e c t i o n   a  w r i t i n g   i n s t r u m e n t  

a c c o r d i n g   to   a  f i r s t   e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n .   A 

c y l i n d r i c a l   b a r r e l   o r   c a s i n g   1  h a s   on  a  r e a r   end  t h e r e o f   a  

p a i r   o f   d i a m e t r i c a l l y   o p p o s i t e   l e g s   2,  2  e x t e n d i n g   r a d i a l l y  

i n w a r d l y   t o w a r d   an  a x i a l   c e n t e r   o f   t h e   b a r r e l   1.  The  l e g s  

2,  2  h a v e , i n n e r   e n d s  f o r m e d   i n t e g r a l l y   w i t h  a n   o u t e r  

p e r i p h e r y   o f   a  c y l i n d e r   3  a d j a c e n t   to   a  f r o n t   end  t h e r e o f .  

The  c y l i n d e r   3  h a s   a  r e a r   end   i n c l u d i n g   a  r a d i a l l y   i n w a r d l y  

e x t e n d i n g   e d g e   w h i c h   p r o v i d e   a  s t e p   4.  The  c y l i n d e r   3  a l s o  

h a s   a  cam  w a l l   5 ' o n  a n   i n n e r   p e r i p h e r a l   s u r f a c e   t h e r e o f ,   t h e  

cam  w a l l  5   h a v i n g   a x i a l   g r o o v e   and  o b l i q u e   l o c k i n g   e d g e s   a t  

a  f r o n t   e n d  t h e r e o f .   The  b a r r e l  1 ,   t h e   l e g s   2,  2,  and  t h e  

c y l i n d e r   3  a r e   i n t e g r a l l y   m o l d e d ,   b u t   may  be  s e p a r a t e l y  

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

A  c y l i n d e r i c a l   p u s h e r   r o d   6  i s   f i t t e d   in  t h e  

c y l i n d e r   3  and  h a s   a  f r o n t   end   of   a  l a r g e r   d i a m e t e r   e n g a g e a b l e  

w i t h   t h e  s t e p   4  o f   t h e   c y l i n d e r   3  to   p r e v e n t   t h e   p u s h e r   r o d  

6  f r o m   b e i n g   p u l l e d   r e a r w a r d l y   o u t   of   t h e   c y l i n d e r   3.  T h e  

l a r g e r   f r o n t   end   of   t h e   p u s h e r   r o d  6   has   r i d g e s   f i t t e d  

r e s p e c t i v e l y   i n   t h e   a x i a l   g r o o v e s   in   t h e   cam  w a l l  5 .   T h e  

p u s h e r   r o d  6   h a s   an  o b l i q u e   f r o n t   s u r f a c e .   The  s u b s t a n t i a l  

p o r t i o n   of   t h e   p u s h e r   r o d   6  n o r m a l l y   p r o j e c t s   r e a r w a r d l y  

t h r o u g h   t h e   r e a r   o p e n i n g   in   t h e   c y l i n d e r   3.  A  r o t a r y   cam  7 



i s   d i s p o s e d   in   a  f r o n t   end   p o r t i o n   of   t h e   p u s h e r   rod   6  a n d  

has   on  an  o u t e r   p e r i p h e r y   t h e r e o f   r i d g e s   f i t t e d   r e s p e c t i v e l y  

in  t h e   g r o o v e s ' i n   t h e   cam  w a l l  5 .   The  r o t a r y  

cam  7  has   an  o b l i q u e   r e a r   s u r f a c e   and  a  c e n t r a l   h o l e .   A 

rod   8  is   p o s i t i o n e d   in  f r o n t   of  the   r o t a r y   cam  7  and  has   a  

r e a r   end  p o r t i o n   f i t t e d   in  t h e   c e n t r a l   h o l e   in  t h e   r o t a r y  

cam  7.  T h u s ,   t h e   rod   8  and  the   r o t a r y   cam  7  a r e   c o u p l e d   t o  

e a c h   o t h e r .   A  b u s h i n g   9  is   f i t t e d   in  t h e   c y l i n d e r   8  a t   a  

f r o n t   end  p o r t i o n   t h e r e o f .   The  rod   8,  t h e   r o t a r y   cam  7  a n d  

the   p u s h e r   rod   6  a r e   n o r m a l l y   u r g e d  t o w a r d   a  r e a r   p o s i t i o n  

u n d e r   t h e . f o r c e   of  a  s p r i n g   Sl  d i s p o s e d   b e t w e e n   t he   b u s h i n g  

9  and  a  r e a r   f l a n g e   of  t h e   rod   8 .  

A  s e p a r a t e   w r i t i n g   member  10  such   as  an  i nk   c a r t r i d g e  

is  h o u s e d   in  t h e   b a r r e l   1.  A  c o n n e c t o r   11  has   a  f r o n t  

l a r g e r - d i a m e t e r   c y l i n d r i c a l   p o r t i o n   and  a  r e a r  

s m a l l e r - d i a m e t e r   c y l i n d e r i c a l   p o r t i o n .   The  ink   c a r t r i d g e  

10  has   a  r e a r   end  p o r t i o n   r e m o v a b l y   f i t t e d   i n  t h e   f r o n t  

l a r g e r - d i a m e t e r   c y l i n d r i c a l   p o r t i o n   of  t he   c o n n e c t o r   1 1 ,  

and  a  r e a r   end  p o r t i o n   f i x e d l y   f i t t e d   o v e r   a  f r o n t   e n d  

p o r t i o n   of  t he   rod  8.  A c c o r d i n g l y , . t h e   ink  c a r t r i d g e   10  i s  

p o s i t i o n e d   i n  f r o n t   of  and  c o u p l e d   to  the   r o d   8.  The  i n k  

c a r t r i d g e   10  has  a  f r o n t   a i r   v e n t   h o l e   12  and  a  s m a l l e r -  

d i a m e t e r   f r o n t   end  p o r t i o n   13  h a v i n g   a  w r i t i n g   t i p   14  o n  

i t s   f r o n t   end .   A  p a c k i n g   15  is  a t t a c h e d   to  a  f r o n t   e n d  



s u r f a c e   Of  t he   b u s h i n g   9  and  has  an  o u t e r   p e r i p h e r a l   e d g e  

d i m e n s i o n e d   to  be  r e s i l i e n t l y   p r e s s e d   a g a i n s t   an  i n n e r  

p e r i p h e r a l   s u r f a c e   of  an  i n n e r   c y l i n d r i c a l   t u b e   1 6 .  

The  i n n e r ' c y l i n d r i c a l   t u b e   16  is  h o u s e d   in  t he   b a r r e l  

1  a n d   a c c o m m o d a t e s   t h e r e i n   t he   ink  c a r t r i d g e   10.   The  i n n e r  

t u b e   16  has  a  r e a r   end   d e t a c h a b l y   f i t t e d   o v e r   t h e   f r o n t   e n d  

p o r t i o n   of  t h e   c y l i n d e r   3,  and  a  s m a l l e r - d i a m e t e r   f r o n t   e n d  

p o r t i o n   17  h a v i n g   a  d i s t a l  o p e n i n g   13.   As  shown  in  FIG.  2 ,  

t h e   s m a l l e r - d i a m e t e r   f r o n t   end  p o r t i o n   17  has   a  p a i r   o f  

l u g s   19,   19  w i t h   s m a l l   a p e r t u r e s   20,   20  f o r m e d   r e s p e c t i v e l y  

t h e r e i n .   A  s u b s t a n t i a l l y   d i s k - s h a p e d   s e a l i n g   body  21  i s  

p i v o t a b l y   a t t a c h e d  t o   t h e   f r o n t   end  p o r t i o n   17  and  has   a  

s i z e   l a r g e   e n o u g h   to   c l o s e   t he   o p e n i n g   18.  M o r e  

s p e c i f i c a l l y ,   t h e   s e a l i n g   body  21  has  a  r o u n d e d   f r o n t  

s u r f a c e   w i t h   a  s e a l i n g   member   22  a t t a c h e d   to  a  r e a r   s u r f a c e  

t h e r e o f .   The  s e a l i n g   body   21  has  a  p a i r   of  l u g s   23,  23 

h a v i n g   r e s p e c t i v e   s m a l l   a p e r t u r e s   24,  24.  For   a s s e m b l y ,   a  

s p r i n g   25  i s   p l a c e d   b e t w e e n   t h e   l u g s   19,   19,   and  the   l u g s  

19,   19  a r e   s a n d w i c h e d   b e t w e e n   the   l u g s   23,  23,  f o l l o w e d   b y  

i n s e r t i o n   of  a  p i n   26  t h r o u g h   t he   s m a l l   a p e r t u r e s   20,  2 0 ,  

24,   24  and  a  h o l e   i n  t h e   s p r i n g   2 5 . . T h e   s e a l i n g   body  21  i s  

now  p i v o t a b l y   m o u n t e d   on  t h e   d i s t a l   end  of  t h e   i n n e r   t u b e  

16  as  shown  in  F IG.   3.  The  s e a l i n g   body  21  is   n o r m a l l y  



u r g e d   by  a  s m a l l   f o r c e   of  t he   s p r i n g   25  in  a  d i r e c t i o n   to   o p e n  

away  f rom  t h e   o p e n i n g   18.  The  s e a l i n g   body   21  can  be  a n g u l a r l y  

moved  in  a g a i n s t   t h e   f o r c e   of  t he   s p r i n g   25  i n t o   a b u t m e n t  

a g a i n s t   t h e   i n n e r   t u b e   16,  t h e r e b y   c l o s i n g   and  s e a l i n g   t h e  

o p e n i n g   18  in   t h e   i n n e r   t u b e   16.  A  s p r i n g   or  a  m a g n e t   m a y  

be  e m p l o y e d   to   n o r m a l l y   b i a s   t h e  s e a l i n g   body   21  to   c l o s e  

and  s e a l   t h e   o p e n i n g   18  in  the   i n n e r   t u b e   1 6  a s   d e s c r i b e d  

l a t e r .  

A  c y l i n d r i c a l   s l i d a b l e  t u b e   27  i s   a l s o   h o u s e d   in   t h e  

b a r r e l   1  and  f i t t e d   o v e r   t he   i n n e r   t u b e   16'.  The  s l i d a b l e  

t u b e   27  h a s   a  p a i r   of  d i a m e t r i c a l l y   o p p o s i t e   s l i t s   28,   2 8  

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

s l i d a b l e   t u b e   27  i s   i n s e r t e d   in  a  r e a r w a r d   d i r e c t i o n   b e t w e e n  

t h e   b a r r e l   1  and   t h e   i n n e r   t u b e   16  u n t i l   t he   r e a r   e n d  

p o r t i o n   of   t h e   s l i d a b l e   t u b e   27  p r o j e c t s   r e a r w a r d   t h r o u g h  

t he   r e a r   o p e n i n g   o f - t h e   b a r r e l   1  w i t h   t h e   l e g s   2,  2  d i s p o s e d  

r e s p e c t i v e l y   in   t h e - s l i t s   28,  28.  A  p u s h  c a p   29  i s   t h e n  

f i t t e d   o v e r   t h e   r e a r   end  p o r t i o n   of   t h e   s l i d a b l e   t u b e   27  w i t h  

a  s p r i n g   S2  p l a c e d   b e t w e e n   t he   l e g s   2,  2  and  a  b o t t o m   o f  

t h e   p u s h   cap  29.   In  t h e   e m b o d i m e n t   shown  in  F i g .   1,  a  s m a l l  

s p a c e   i s   p r o v i d e d   b e t w e e n   the   r e a r  e n d   of   t h e   p u s h e r   rod   6 

and  an  i n n e r   b o t t o m   s u r f a c e   of  t h e   p u s h   cap  29.  The  s p r i n g  

S2  n o r m a l l y   u r g e s   t he   s l i d a b l e   t u b e   27  in   a  r e a r w a r d   d i r e c -  

t i o n   away  f rom  t h e   b a r r e l   1.  T h e r e a f t e r ,   a  c o n i c a l   f r o n t  

c a p  3 0   i s   t h r e a d e d   o v e r   a  f r o n t   end  of   t he   s l i d a b l e   t u b e  



27.   The  w r i t i n g   i n s t r u m e n t   i s   t h u s   a s s e m b l e d   as  i l l u s t r a t e d  

in   F i g .   1.  The  c o n i c a l   f r o n t   cap  30  i s   t a p e r e d   w i t h   a  d i s t a l  

o p e n i n g   31  d e f i n e d   in   a  f r o n t   end   t h e r e o f   and  has   a  c o n i c a l  

i n n e r   s u r f a c e   3 2 ,  

FIG.   1  s h o w s   t h e   w r i t i n g   i n s t r u m e n t   as  p l a c e d   i n  a  

s e a l e d   c o n d i t i o n .   More  s p e c i f i c a l l y ,   t h e   s l i d a b l e   t u b e   27 

i s   r e t r a c t e d   u n d e r   t h e   b i a s   of  t h e   s p r i n g   S2  to   e n a b l e   t h e  

c o n i c a l   i n n e r   s u r f a c e   32  in  t h e   c o n i c a l   f r o n t   cap  30  t o  

p u s h   t h e   s e a l i n g   body   21  b a c k w a r d   u n t i l   i t   c l o s e s   and  s e a l s  

t h e   o p e n i n g   18  in   t h e   i n n e r   t u b e   16.   Where   t h e   s e a l i n g  

b o d y   21  is   n o r m a l l y   b i a s e d   by  t he   s p r i n g   or  m a g n e t   to  c l o s e  

t h e   o p e n i n g   18,   t h e   s e a l i n g   body  21  may  n o t   n e c e s s a r i l y   b e  

p u s h e d   b a c k w a r d   by  t h e   c o n i c a l   i n n e r   s u r f a c e   32.  Wi th   t h e  

p a c k i n g   1 5  ' p r o v i d i n g   a  s e a l   b e t w e e n   t h e   r e a r   end  p o r t i o n   o f  

t h e   i n n e r   t u b e   16  and   t h e   r e a r   end  of  t h e   ink   c a r t r i d g e   1 0 ,  

t h e   w r i t i n g   t i p   14  and   t h e   a i r   v e n t   h o l e   12  of  t he   i n k  

c a r t r i d g e   10  a r e   s e a l e d   f rom  t h e   e x t e r i o r .   At  t h i s   t i m e ,  

t h e   p u s h e r   r o d   6  i s   d i s p l a c e d   r e a r w a r d   and  t h e   r o t a r y   cam  7 

i s   in   t h e   r e a r   p o s i t i o n   on  t h e   cam  w a l l  5 .  

To  a c t u a t e   t h e   w r i t i n g   i n s t r u m e n t   f rom  t h e   s e a l e d  

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



w r i t i n g ,   t h e   p u s h   c ap .  29   i s   p u s h e d   to  move  t h e   s l i d a b l e   t u b e  

27  and  h e n c e   t h e   f r o n t   c o n i c a l   cap  30  w h i l e   c o m p r e s s i n g   t h e  

s p r i n g   S2  a f t e r   t h e   cap  29  i s   a d v a n c e d   by  a  s h o r t   d i s t a n c e  

b e t w e e n  t h e   r e a r   end  of  t h e   p u s h e r   rod  6  and  t he   b o t t o m   s u r f a c e  

of  t h e   cap  29.  As  t h e   f r o n t   c o n i c a l   cap  30  moves   f o r w a r l y ,  

t h e   s e a l i n g   body   21  i s   a n g u l a r l y   moved  u n d e r   t h e   r e s i l i e n c y  

of   t h e   s p r i n g   25  to  u n c o v e r   t h e   o p e n i n g   18  in   t h e   i n n e r   t u b e  

16.  At  t h e   same  t i m e ,   d e p r e s s i o n   of   the   p u s h   cap  29  c a u s e s   t h e  

p u s h e r   r o d   6,  t h e   r o t a r y   cam  7  and  the   rod  8  to  move  t h e   i n k  

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

in   F i g ,   4  to   t h e   p o s i t i o n   of   F i g .   5,  in  w h i c h   t h e   s m a l l -  

d i a m e t e r   f r o n t   end   p o r t i o n   13  of  t he   ink   c a r t r i d g e   10  p r o j e c t s  

t h r o u g h   t h e   o p e n i n g   18.  At  t h i s   t i m e ,   t he   r o t a r y   cam  7  i s  

p o s i t i o n e d   s l i g h t l y   a h e a d   of  t h e   f r o n t   edge   of  t he   cam  w a l l  5  

w i t h   t h e   s p r i n g   Sl  k e p t   u n d e r   c o m p r e s s i o n .   When  t h e   p u s h  

cap  29  i s   r e l e a s e d   in   t h e   p o s i t i o n   of  F i g .   5,  t h e   s l i d a b l e  

t u b e   27  i s '  m o v e d   b a c k   u n d e r   t h e   f o r c e   of  t h e   s p r i n g   S2.  A t  

t h i s   t i m e ,   t h e   r o t a r y   cam  7  i s   a l s o   moved  b a c k   as  i t   s l i g h t l y  

t u r n s   i n t o  e n g a g e m e n t   w i t h   t he   f r o n t   edge  of   t h e   cam  w a l l  5 ,  

t h u s   p r e v e n t i n g   t he   ink   c a r t r i d g e   10  f rom  b e i n g   moved  b a c k .  

The  t i p   end  p o r t i o n   o f   t h e   ink   c a r t r i d g e   10  now  r e m a i n s  

p r o j e c t i n g  t h r o u g h   t he   o p e n i n g   31  in  the   c o n i c a l   f r o n t  

p i e c e   30  as  i l l u s t r a t e d   in   F i g .   6.  The  w r i t i n g   i n s t r u m e n t  

i s   now  in  t h e   w r i t i n g   p o r i t i o n .  

For   b r i n g i n g   t h e   w r i t i n g   i n s t r u m e n t   f rom  t h e  



w r i t i n g   p o s i t i o n   b a c k   to   t h e   s e a l e d   p o s i t i o n ,   t h e   p u s h   cap  29  

i s   p u s h e d   a g a i n   in   t h e   p o s i t i o n   of   F i g , 6 .   The  p u s h   cap   29 

i s   moved   f o r w a - d   to   c a u s e   t h e   p u s h e r   rod   6  to   move  t h e  

r o t a r y   cam  7  s l i g h t l y   f o r w a r d .   When  t h e   p u s h   cap  29  i s  

r e l e a s e d   a t   s u c h   t i m e   as  t h e   r o t a r y   cam  7  i s   s l i g h t l y  

s h i f t e d   o f f   t h e   f r o n t   e d g e   o f   t h e   cam  w a l l  5   as  shown  i n  

F i g .   5,  t h e   r o t a r y   cam  7  i s   s l i g h t l y   t u r n e d   and  t h e n   m o v e d  

b a c k   a l o n g  t h e   cam  w a l l  5   u n d e r   t h e   f o r c e   o f   t h e   s p r i n g   S l .  

The  i n k   c a r t r i d g e   10  i s   a l s o   moved   b a c k   u n t i l   t h e   r e a r   e n d  

t h e r e o f   a b u t s   a g a i n s t   t h e   p a c k i n g   15  a t t a c h e d   to   t h e   f r o n t  

end   o f   t h e   b u s h i n g   9.  At  t h i s   t i m e ,   t h e   i n k   c a r t r i d g e   1 0  

i s   b o d i l y   s t o r e d   in   t h e   i n n e r   t u b e   16.  S i m u l t a n e o u s l y ,   t h e  

s l i d a b l e   t u b e   27  r e t u r n s   u n d e r   t h e   f o r c e   of   t h e   s p r i n g   S 2  

and   so  d o e s   t h e   c o n i c a l   f r o n t   cap  30  w i t h   i t s   c o n i c a l   i n n e r  

s u r f a c e   32  p u s h i n g   t h e   s e a l i n g   body   21  i n t o   e n g a g e m e n t   w i t h  

t h e   d i s t a l  e n d   o f   t h e   i n n e r   t u b e   16,  t h e r e b y   c l o s i n g   a n d  

s e a l i n g   t h e   o p e n i n g   18.   The  w r i t i n g   i n s t r u m e n t   i s   now  i n  

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

A  w r i t i n g   i n s t r u m e n t   a c c o r d i n g   to  a  s e c o n d   e m b o d i -  

m e n t   w i l l   be  d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g .   7.  A c c o r d i n g  

to   t h e   s e c o n d   e m b o d i m e n t   shown  in   F i g .   7  in  w h i c h   t h e   s a m e  

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

s h o w n   in   F i g s .   1  to   6,  t h e   s l i d a b l e   t u b e   27  and  t h e   i n k  

c a r t r i d g e   10  move  f o r w a r d   a t   t h e   same  t i m e   i n   r e s p o n s e . t o  

t h e   p u s h   cap  29  b e i n g   p u s h e d .   With   t he   f i r s t   e m b o d i m e n t ,  



t h e   r e a r   e n d   o f   t h e   p u s h e r   r o d   6  i s   s l i g h t l y   s p a c e d   f rom  t h e  

b o t t o m   of   t h e   p u s h   cap  29  in  t h e   s e a l e d   c o n d i t i o n .   When  

t h e   p u s h   cap   2 9 .  i s   p u s h e d ,   t h e   s l i d a b l e   t u b e   27  i s   f i r s t   m o v e d  

f o r w a r d l y ,   and  a f t e r   t he   push   cap  29  h i t s   t h e   r e a r   end  of  t h e  

p u s h e r   r o d   6,  t h e   i n k   c a r t r i d g e   10  is   moved  f o r w a r d l y .   T h e  

w r i t i n g   i n s t r u m e n t   of  t he   s e c o n d   e m b o d i m e n t   can  o p e r a t e   i n  

s u b s t a n t i a l l y   t h e   same  m a n n e r   as  t h a t   of  t h e   w r i t i n g   i n s t r u -  

men t   of   t h e  f i r s t   e m b o d i m e n t .   A c c o r d i n g   to  t h e   f i r s t   e m b o d i -  

m e n t ,   t h e  i n k   c a r t r i d g e   10  can  be  p o s i t i o n e d   r e l a t i v e l y  

f o r w a r d   o f   t h e   i n k   c a r t r i d g e   10  of  t he   s e c o n d   e m b o d i m e n t   b y  

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

p u s h e r   r o d   6  and  t h e   b o t t o m   of   t he   push   cap  2 9 .  

F i g .   8  i l l u s t r a t e s   a  w r i t i n g   i n s t r u m e n t   a c c o r d i n g   t o  

a  t h i r d   e m b o d i m e n t   of   the   i n v e n t i o n .   The  p u s h   cap  29  has   a  

c e n t r a l   t h r o u g h   h o l e   33.  The  p u s h e r   rod   6,  w h i c h   i s   l o n g e r  

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

e m b o d i m e n t s ,   p r o j e c t s   r e a r w a r d   t h r o u g h   t h e   h o l e   33  in   t h e  

p u s h   cap  29  in   t h e   s e a l e d   c o n d i t i o n .   In  t he   s e a l e d   c o n d i t i o n ,  

t h e   t i p   end   o f   t h e   ink   c a r t r i d g e   10  i s   s p a c e d   f rom  t h e   s e a l -  

i n g   m e m b e r   22  by  a  d i s t a n c e   g r e a t e r   t h a n   the   l e n g t h   of  t h e  

p u s h e r   r o d   6  w h i c h   p r o j e c t s   r e a r w a r d   b e y o n d   t h e   b o t t o m   o f  

t h e  p u s h   cap   29.  For  b r i n g i n g   the   w r i t i n g   i n s t r u m e n t   f r o m  

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

6  i s   p u s h e d   to  move  t he   ink  c a r t r i d g e   10  a t   f i r s t .   A f t e r  

t h e   r e a r   end   of   t he   p u s h e r   rod   6  l i e s   f l u s h   w i t h   the   r e a r  



e n d   o f   t h e   p u s h   cap   29.  t h e   p u s h e r   r o d   6  and   t h e   p u s h   cap   29 

a r e   m o v e d   t o g e t h e r   to  a d v a n c e   t h e   i n k   c a r t r i d g e   10  and  t h e  

s l i d a b l e   t u b e . 2 7   a t   t h e   same  t i m e .   The  w r i t i n g   i n s t r u m e n t   o f  

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

same  m a n n e r   as  t h o s e   of   t h e   w r i t i n g   i n s t r u m e n t s   a c c o r d i n g   t o  

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

F IG.   9  i l l u s t r a t e s   a  f o u r t h   e m b o d i m e n t   of  the   p r e s e n t  

i n v e n t i o n .   A  s e a l i n g   body  21  is   i n t e g r a l l y   m o l d e d   w i t h   t h e  

d i s t a l   end   of   t h e   i n n e r   t u b e   16  t h r o u g h   an  i n t e g r a l   h i n g e  

3 4 .  

A c c o r d i n g   to  a  f i f t h   e m b o d i m e n t   shown  in  FIGS.  10  a n d  

11 ,   a  s e a l i n g   body   21  and  a  r i n g   35  a r e   i n t e g r a l l y   m o l d e d  

of   a  r e s i l i e n t   m a t e r i a l   t h r o u g h   an  i n t e g r a l   h i n g e   34,  a n d  

t h e   r i n g   35  i s   f i t t e d   o v e r   t h e   s m a l l e r - d i a m e t e r   p o r t i o n   o f  

t h e   i n n e r   t u b e   16  and  a t t a c h e d   in  p o s i t i o n   by  a  r e t a i n i n g  

r i n g   36  f i t t e d   o v e r   t h e   r i n g   3 5 .  

F IGS .   12  and  13  show  a  w r i t i n g   i n s t r u m e n t   c o n s t r u c t e d  

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

W i t h   t h e   s i x t h   e m b o d i m e n t ,   a  p a i r   of   s e a l i n g   b o d i e s   21  i s  

h i n g e d   to   t h e   d i s t a l   end  of  t h e   i n n e r   t u b e   16  and  can  s w i n g  

o p e n   away  f r o m   e a c h - o t h e r .  

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

F I G S .   14  t h r o u g h   17,  a  s p h e r i c a l   s e a l i n g   body  21  i s  

e m p l o y e d   i n s t e a d   of  t he   d i s k - s h a p e d   s e a l i n g   body  21.  T h e  

s l i d a b l e   t u b e   27  i s   t a p e r e d   a t   i t s   d i s t a l   end  and  has  a n  

o p e n i n g   37  d e f i n e d   in  the   t a p e r e d   e n d ,   t h e   t a p e r e d   e n d  

h a v i n g   an  i n n e r   i n c l i n e d   s u r f a c e   38.  T h e r e f o r e ,   no  c o n i c a l  



f r o n t   p i e c e   30  i s   m o u n t e d   on  t h e   s l i d a b l e   t u b e   27.  T h e  

s e a l i n g   body  21  is   s l i g h l y   g r e a t e r   t h a n   t h e   o p e n i n g   37  i n  

t h e   s l i d a b l e   t u b e   27  and  t h e   o p e n i n g   18  in  t h e   i n n e r   t u b e  

16.  In  t h e   s e a l e d   c o n d i t i o n   shown  in  FIG.  14,   t he   s e a l i n g  

body  21  i s   c l a m p e d   b e t w e e n   t h e   o p e n i n g   37  in  t h e   s l i d a b l e  

t u b e   27  and  t h e   o p e n i n g   18  in  t he   i n n e r   t u b e   16  to   t h e r e b y  

c l o s e   t h e   o p e n i n g   18  f o r   s e a l i n g   the   w r i t i n g   t i p   14.  When 

i t   is  d e s i r e d   to  u n s e a l   t h e   w r i t i n g   t i p   10,  t h e   p u s h   c a p  

is   p u s h e d   w h i l e   t h e   w r i t i n g   i n s t r u m e n t   is  h e l d  

s u b s t a n t i a l l y   h o r i z o n t a l l y   or  the   t i p   end  t h e r e o f   i s  

- s l i g h t l y   r a i s e d .   As  t h e   s l i d a b l e   t u b e   27  i s   a d v a n c e d ,   t h e  

s e a l i n g   body  21  d r o p s   o u t   of  e n g a g e m e n t   w i t h   t h e   s l i d a b l e  

t u b e   27  and  t he   i n n e r   t u b e   16  and  is   b r o u g h t   o f f   t h e  

o p e n i n g   37  in  t he   s l i d a b l e   t u b e   27  i n t o   t he   p o s i t i o n   o f  

FIG.  16.  T h e  p u s h   cap  i s   t h e n   r e l e a s e d   to  k e e p   t h e  

w r i t i n g   i n s t r u m e n t   in  t he   w r i t i n g   p o s i t i o n   shown  in  F I G .  

16.  For   s e a l i n g   t h e   w r i t i n g   t i p   14  a g a i n ,   t h e   k n o c k   cap  i s  

d e p r e s s e d  w h i l e   t h e   w r i t i n g   t i p   14  is  b e i n g   d i r e c t e d  

d o w n w a r d l y .   The  s l i d a b l e   t u b e   27  now  a d v a n c e s   to  a l l o w   t h e  

s e a l i n g   body  21  to  c l o s e   t h e   o p e n i n g   37  in  t h e   s l i d a b l e  

t u b e   27  as  shown  in  FIG.  17.  T h e r e a f t e r ,   t h e  p u s h   cap  i s  

f r e e   to  b r i n g   t he   w r i t i n g   i n s t r u m e n t   back  i n t o   t he   s e a l e d  

c o n d i t i o n   as  i l l u s t r a t e d   in   FIG.  1 4 .  

An  e i g h t h   e m b o d i m e n t   of  the   p r e s e n t   i n v e n t i o n   w i l l  

now  be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F I G .  1 8 .   The  w r i t i n g  

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

of  t h a t   of  t he   s e v e n t h   e m b o d i m e n t :   A  c o n i c a l   f r o n t   cap  30 



t h r e a d e d   o v e r   t h e   s l i d a b l e   t u b e   27  and  has   a  d i s k - s h a p e d  

f l a n g e   39  s e c u r e d   t h e r e i n   f o r   a c c o m m o d a t i n g   a  s p h e r i c a l  

s e a l i n g   b o d y   21  in   t h e   c o n i c a l   f r o n t   cap  30.  T h i s  

a r r a n g e m e n t   m a k e s   i t   d i f f i c u l t   f o r   t he   s e a l i n g   body  21  t o  

d r o p   o f f   when  t h e   c o n i c a l   f r o n t   cap  30  i s   r e m o v e d   f o r  t h e  

r e p l a c e m e n t   of   t h e   i n k   c a r t r i d g e   1 0 .  

FIG.   19  i l l u s t r a t e s   a  w r i t i n g   i n s t r u m e n t   a c c o r d i n g   t o  

a  n i n t h   e m b o d i m e n t   of  t h e   i n v e n t i o n .   In  t h e   f i r s t  

e m b o d i m e n t ,   t h e   r e a r   end   p o r t i o n   of  t he   ink   c a r t r i d g e   10  i s  

s e a l e d   in   t h e   v i c i n i t y   of   t h e   r e a r   end  t h e r e o f .   A c c o r d i n g  

to  t h e   n i n t h   e m b o d i m e n t ,   a  s e a l   r i n g   40  i s   r e t a i n e d   by  a n  

i n n e r   p e r i p h r a l   s u r f a c e   of   t he   i n n e r   t u b e   16  to   s e a l   a  

p o r t i o n   of   t h e   ink   c a r t r i d g e   10  b e h i n d   t h e   a i r   v e n t   h o l e  

12.   The  a i r   v e n t   h o l e   12  in  t h e   ink   c a r t r i d g e   10  may  b e  

l o c a t e d   a n y w h e r e   f o r w a r d   of  t h e   s e a l   r i n g   40  in  t h e   s e a l e d  
• 

c o n d i t i o n   shown  in  FIG.   19.   The  s e a l   r i n g   40  m a y  b e  

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

1 0 .  

F IG.   20  i l l u s t r a t e s   a  t e n t h   e m b o d i m e n t   of  t he   p r e s e n t  

i n v e n t i o n .   W h i l e   in   t h e   n i n t h   e m b o d i m e n t   t he   e l o n g a t e d  

i n n e r   t u b e   16  i s   e m p l o y e d ,   an  i n n e r   t u b e   16  a c c o r d i n g   t o  

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

t u b e   16  h a s   a  . p a i r   of  l e g s   41,  41  on  a n  o u t e r   p e r i p h e r a l  

s u r f a c e   a d j a c e n t   to   a  r e a r   end  t h e r e o f ,   t h e   l e g s   41,  4 1  

p r o j e c t i n g   o u t w a r d l y   t h r o u g h   the   s l i t s   28,  28  in  t h e  

s l i d a b l e   t u b e   27.  The  l e g s   41,  41  have   o u t e r   e n d s   f i t t e d  

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



of  t h e   b a r r e l   1.  A  s e a l   r i n g   40  is   r e t a i n e d   by  an  i n n e r  

s u r f a c e   of  t h e   i n n e r   t u b e   16  in  t h e   v i c i n i t y   of  a  r e a r   e n d  

t h e r e o f .   The  s e a l   r i n g   40  may  be  m o u n t e d  o n   an  o u t e r  

p e r i p h e r y   of  t h e   ink   c a r t r i d g e   10  in  c o n t a c t   w i t h   an  i n n e r  

p e r i p h e r y   of  t h e   s h o r t   i n n e r   t u b e   1 6 .  

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

d e s c r i b e d   w i t h   r e f e r e n c e   to  FIGS.   21  t h r o u g h   24.  As  b e t t e r  

shown  in  FIG.  22,  a  s e a l i n g   body  21  a c c o r d i n g   to  t h e  

e l e v e n t h   e m b o d i m e n t   has   a  r o u n d   p o r t i o n   42  p r o j e c t i n g  

r e a r w a r d   and  i n c l u d i n g   a  r e c e s s   43  d e f i n e d   in  a  r e a r  

s u r f a c e   t h e r e o f .   The  s e a l i n g   body  21  has  an  o u t e r  

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

f r o n t   e d g e   of  t he   i n n e r   t u b e   16 .   As  i l l u s t r a t e d   in  F I G S .  

23  and  24,  as  t h e   ink   c a r t r i d g e   10  a d v a n c e s ,   i t   f i t s   in   t h e  

r e c e s s   43  and  l i f t s   t he   s e a l i n g   body  21  w h i l e   t he   i n c l i n e d  

s u r f a c e   of  t h e   d i s t a l   end  p o r t i o n   of  t h e   ink  c a r t r i d g e   10  

is   in  c o n t a c t   w i t h   s h o u l d e r s   of  t he   r e c e s s   43.  Where   n o  

s p r i n g   i s   u s e d   to  n o r m a l l y   u r g e   t h e   s e a l i n g   body  21  in  a n  

o p e n i n g   d i r e c t i o n ,   or  t he   s e a l   body  21  is   n o r m a l l y   u r g e d   t o  

c l o s e   t h e   o p e n i n g   18  in  t he   i n n e r   t u b e   16,  t he   w r i t i n g   t i p  

14  i s   p r o t e c t e d   f rom  d i r e c t   c o n t a c t   w i t h   the   s e a l i n g   b o d y  

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

t h e   i nk   c a r t r i d g e   16  p u s h e s   t h e   s e a l i n g  b o d y   21  a s i d e .  

T h e r e f o r e ,   t h e r e   is  no  t e n d e n c y   of  t h e   s e a l i n g   body  21  t o  

g e t   s m e a r e d   w i t h   ink   from  the   w r i t i n g  t i p   14  or  t he   w r i t i n g  

t i p   14  to  be  d a m a g e d   f rom  c o n t a c t   w i t h   t he   s e a l i n g   body  2 1 .  

FIGS.   25  t h r o u g h   27  a r e   i l l u s t r a t i v e   of  a  t w e l f t h  



e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .   A  s e a l i n g   body  21  

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

r e c e s s   43  f o r m e d   in  a  r e a r   s u r f a c e   t h e r e o f ,   as  b e t t e r   s h o w n  

in  F IG.   26.   As  i l l u s t r a t e d   in  FIG.  27,  t h e   d i s t a l   end  o f  

t h e   i n n e r   t u b e . 1 6   has   a  p r o j e c t i o n   44  s i z e d   to  s n u g l y  f i t  

in   t h e   r e c e s s   43.  The  o p e r a t i o n   and  a d v a n t a g e s   of  t h e  

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

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

e m b o d i m e n t   and  FIG.  2 5 .  

A  t h i r t e e n t h  e m b o d i m e n t   of  t he   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to   FIG.  28.  In  t h e   f i r s t  

e m b o d i m e n t ,   t h e   c o n i c a l   f r o n t   cap  30  i s   h e l d   a g a i n s t   t h e  

s e a l i n g   b o d y   21  w h i c h   i s   in  c o n t a c t   w i t h   t h e   i n k   c a r t r i d g e  

10  in   t h e   w r i t i n g   c o n d i t i o n .   T h u s ,   t h e   s l i d a b l e   t u b e   27  i s  

p r e v e n t e d   f rom  m o v i n g   back   by  t h e   ink   c a r t r i d g e   10  t h r o u g h  

t h e   s e a l i n g   body  21.  W i t h   t h e   t h i r t e e n t h   e m b o d i m e n t ,   t h e  

o p e n i n g   31  of  t h e   c o n i c a l   f r o n t   cap  30  has   an  i n n e r   e d g e  

h e l d   a g a i n s t   a  s t e p   45  on  t h e   s m a l l e r - d i a m e t e r   p o r t i o n   13  

of   t h e   i n k   c a r t r i d g e   10,  so  t h a t   t h e   s l i d a b l e   t u b e   27  i s  

p r e v e n t e d   f rom  m o v i n g   b a c k   d i r e c t l y   by  t h e   i nk   c a r t r i d g e  

1 0 .  

F IG.   29  shows  a  w r i t i n g   i n s t r u m e n t   a c c o r d i n g   to  a  

f o u r t e e n t h   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .   In  t h e  

second  e m b o d i m e n t ,   t h e   s p r i n g   S2  f o r   u r g i n g   t h e   s l i d a b l e  

t u b e   27  r e a r w a r d   can  be  s e e n   t h r o u g h   t h e   s l i t s   28,  28  i n  

t h e   s l i d a b l e   t u b e   27.  A c c o r d i n g   to  the   f o u r t e e n t h  

e m b o d i m e n t ,   h o w e v e r ,   t h e   s p r i n g   S2  is   a c c o m m o d a t e d   w i t h i n  



t h e   p u s h e r   r o d   6  and  c a n n o t   be  s e e n   f rom  the   e x t e r i o r .  

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

FIG.  30,  a  p u s h e r   rod   6  and  a  p u s h   cap  29  a r e   i n t e g r a l l y  

molded.  The  cam  w a l l  5   of  the   c y l i n d e r   3  e x t e n d s   to  t h e  

r e a r   end  t h e r e o f   so  t h a t   t he   r o t a r y   cam  7  c a n . b e   i n s e r t e d  

i n t o   t h e   c y l i n d e r   3  from  the   r e a r   e n d  t h e r e o f   a t   t he   t i m e  

of  a s s e m b l y .  

A  s i x t e e n t h   e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to  FIG.  31.  A  push   cap  29  i s  

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

2 8 ,   28  in  t h e   s l i d a b l e   t u b e   2 7 .  

FIG.  7A  shows  a  w r i t i n g   i n s t r u m e n t   a c c o r d i n g   to  a  

s e v e n t e e n t h   e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n .   T h e  

s p r i n g   Sl  f o r   u r g i n g   the   ink  c a r t r i d g e   10  b a c k w a r d   i s  

d i s p o s e d   b e t w e e n   a  s t e p   of  t h e   i n n e r   t u b e   16  n e a r   i t s   f r o n t  

end  and  a  s t e p   of   the   ink  c a r t r i d g e   10  n e a r   i t s   f r o n t   e n d .  

The  ink  c a r t r i d g e   10  has  in  i t s   r e a r   end  a  r e c e s s   in  w h i c h  

t h e r e   i s   f i t t e d   an  a t t a c h m e n t   46  f i t t e d   o v e r   t he   f r o n t   e n d  

of  t h e   r o d   8.  T h u s ,   t he   ink  c a r t r i d g e   10  is   r e m o v a b l y  

a t t a c h e d   by  t he   a t t a c h m e n t   46  to  t he   f r o n t   end  of  t he   r o d  

8 .  

FIG.  7B  i l l u s t r a t e d   a  w r i t i n g   i n s t r u m e n t   a c c o r d i n g   t o  

an  e i g h t e e n t h   e m b o d i m e n t   of  t he   p r e s e n t  i n v e n t i o n .   T h e  

s l i d a b l e   t u b e   27  has  l ong   s l i t s   2 8 ,  2 8   e x t e n d i n g   f rom  t h e  

f r o n t   end  t h e r e o f   so  t h a t   t he   s l i d a b l e   t u b e   27  is  i n s e r t e d  

i n t o   t h e   b a r r e l   1  from  the   r e a r   end  t h e r e o f   a t   t he   t i m e   o f  

a s s e m b l y .   A  r i n g   47  is  f i t t e d   in  t he   f r o n t   end  of  t h e  



s l i d a b l e   t u b e   27  to  r e i n f o r c e   t h e   l a t t e r .   The  r i n g   47  m a y  

be  f i t t e d   i n   t h e   c o n i c a l   f r o n t   cap  30  to  p r o v i d e   r e i n f o r c e m e n t  

a g a i n s t   r a d i a l l y   i n w a r d   b e n d i n g   o f  t h e   s l i d a b l e   t u b e   2 7 .  

A l t h o u g h   v a r i o u s   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   i l l u s t r a t e d ,   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   f o r e g o i n g   e m b o d i m e n t s   o n l y .   For   e x a m p l e ,   t h e   i n v e n t i o n  

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

i n k   c a r t r i d g e   10  can   be  l o c k e d   in   t h e   a d v a n c e d   p o s i t i o n   o r  

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

d i s p o s e d   b e t w e e n   t h e   b a r r e l   1  and  t he   i n k   c a r t r i d g e   10 ,   t h e   i n k  

c a r t r i d g e   10  m a y  s i m i l a r l y   be  a c t u a t e d   by  a  s c r e w - d r i v e n   f e e d  

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

i s   p r o v i d e d   by  t h e   p a c k i n g   15.  H o w e v e r ,   b u s h i n g   9  may  b e  

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

r a t h e r   t h a n   u s i n g   t h e   p a c k i n g   15.  In  t h e   f i r s t   and  o t h e r  

e m b o d i m e n t s ,   f u r t h e r m o r e ,   t h e   s e a l   member   22  i s   a t t a c h e d   t o  

t h e   r e a r   s u r f a c e   of   t h e   s e a l i n g   body  21.  H o w e v e r ,   t h e  

s e a l i n g   body   21  i t s e l f   may  be  made  of  a  r e s i l i e n t   m a t e r i a l  

so  t h a t   t h e   s e a l   member   22  may  be  d i s p e n s e d   w i t h .   I n s t e a d  

of   e m p l o y i n g   t h e   s e a l   member   22,  a  s e a l   r i n g   or  t h e   l i k e  

made  of  a  r e s i l i e n t  m a t e r i a l   may  be  a t t a c h e d   to  t he   d i s t a l  

end   of  t h e   i n n e r   t u b e   16,  or  t h e   i n n e r   t u b e   16  i t s e l f   may  

be  f o r m e d   of  a  r e s i l i e n t   m a t e r i a l .   Where   t h e   s e a l i n g   b o d y  



21  is   s p h e r i c a l   in  s h a p e ,   i t   may  be  made  of  a  r e s i l i e n t  

m a t e r i a l .   Where   t h e   d i s t a l   end  of  t h e   s l i d a b l e   t u b e  2 7   i s  

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

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

W i t h   t h e . w r i t i n g   i n s t r u m e n t   of  t he   i n v e n t i o n ,   a s  

d e s c r i b e d   a b o v e ,   t he   s l i d a b l e   t u b e   27  and  t h e   i nk   c a r t r i d g e  

10  s h o u l d   be  moved  f o r w a r d   to  b r i n g   t h e   w r i t i n g   i n s t r u m e n t  

f rom  t h e   s e a l e d   c o n d i t i o n   i n t o   the   w r i t i n g   c o n d i t i o n .   When 

t h e   s l i d a b l e   t u b e   27  is  moved  f o r w a r d ,   t he   s e a l i n g   body  21  

t h a t   has   c l o s e d   t h e   o p e n i n g   18  in  t h e   i n n e r   t u b e   16  is  n o  

l o n g e r   p r e s s e d   and  the   ink  c a r t r i d g e   10  is   a d v a n c e d   u n t i l  

t h e   w r i t i n g   t i p   14  p r o j e c t e d   ou t   of  t h e   o p e n i n g   18  in  t h e  

i n n e r   t u b e   16.  When  the   s l i d a b l e   t u b e   27  is   t h e r e a f t e r  

r e t r a c t e d ,   t he   w r i t i n g   t i p   14  p r o j e c t s   t h r o u g h   t h e   d i s t a l  

end  of  t h e   s l i d a b l e   t ube   27,  w h e r e u p o n   t h e   w r i t i n g  

i n s t r u m e n t   is  in  t he   w r i t i n g   c o n d i t i o n .   When  t he   i n k  

c a r t r i d g e   10  is  u n l o c k e d   from  the   a d v a n c e d   p o s i t i o n ,   t h e  

i nk   c a r t r i d g e   10  is   moved  back  i n t o   t h e   i n n e r   t u b e   16,  a n d  

t h e   i n n e r   s u r f a c e   o f  t h e   f r o n t   end  of  t he   s l i d a b l e   t u b e   27  

as  i t   r e t u r n s   p r e s s e s   the   s e a l i n g   body  21  i n t o   t h e   o p e n i n g  

18  in  t h e  i n n e r   t u b e   16,  t hus   c l o s i n g   and  s e a l i n g   t h e  

o p e n i n g   18.  S i n c e   t h e r e   is  a  s e a l   means   f o r   p r o v i d i n g   a  

s e a l   b e t w e e n   the   ink  c a r t r i d g e   10  and  t h e   i n n e r   t u b e   16  

b e h i n d   t h e   o p e n i n g   18,  t he   w r i t i n g   t i p   14  and  t he   a i r   v e n t  

h o l e   12  a r e   b o t h   s e a l e d   at   the   same  t i m e .   The  w r i t i n g  

i n s t r u m e n t   can  be  b r o u g h t   from  the   w r i t i n g   c o n d t i o n   to  t h e  

s e a l e d   c o n d i t i o n   or  v i c e   v e r s a   s i m p l y   by  a d v a n c i n g   a n d  



r e t r a c t i n g   t h e   s l i d a b l e   t u b e   27  and  t h e   i n k   c a r t r i d g e   1 0 .  

T h e r e f o r e ,   t h e   e n t i r e   o p e r a t i o n   i s   q u i t e   s i m p l e .   The  s e a l  

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

t h e   o p e n i n g   18  in  t h e   i n n e r   t u b e   16  and   t h e  

i n t e r m e d i a t e   or   r e a r   p o s i t i o n   of  t h e . i n k   c a r t r i d g e   1 0 .  

T h i s   m a k e s   i t   p o s s i b l e  t o   u t i l i z e   c o m m e r c i a l l y   a v a i l a b l e  

i n k   c a r t r i d g e s   10  or  s m a l l   m o d i f i c a t i o n s   t h e r e o f .   When  t h e  

i n k   c a r t r i d g e   1 0  r u n s   s h o r t   of  i n k ,   i t   can   s i m p l y   b e  

r e p l a c e d   w i t h   a  new  o n e .  

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

h a s   some   d i s a d v a n t a g e s .   T h a t   i s ,   as  c l e a r l y   shown  in  F i g .   1 ,  

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

o f   t h e   b a r r e l   1  and  t h e   r e a r   end  of  t h e   c o n i c a l   member  1 ,  

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

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

b e c a u s e   t h e   w r i t e r ' s   f i n g e r s   w o u l d   c o n t a c t   w i t h   t he   a n n u l a r  

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

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

i n   w h i c h   t h e   w r i t i n g   t i p   may  be  s l i g h t l y   r e t r a c t e d   in   a  

w r i t i n g   s t a t e   when  an  e x c e s s i v e   w r i t i n g   p r e s s u r e   is   a p p l i e d  

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

F i g .   32  i s  a .   c r o s s - s e c t i o n a l   v i e w   of   a  w r i t i n g   i n s t r u -  

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

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

b a r r e l   o r   c a s i n g   101  h a v i n g   a  p a i r   o f  a x i s l   s l i t s   102,   1 0 2  

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



r e l a t i o n .   A  s l i d a b l e   t u b e   103  i s   f i t t e d   in  t he   b a r r e l   1 0 1  

f o r   b a c k - a n d - f o r c e   s l i d i n g   m o v e m e n t   t h e r e i n .   The  s l i d a b l e  

t u b e   103  a l s o   has   a  p a i r   of   a x i a l   s l i t s   104,   104  f o r m e d   in   a  

r e a r   e n d  p o r t i o n   in  d i a m e t r i c a l l y   o p p o s i t e   r e l a t i o n .   A 

c o n i c a l   f r o n t   cap  105  i s   t h r e a d e d   o v e r   a  f r o n t   end  of  t h e  

s l i d a b l e   t u b e   103 .   T h e  c o n i c a l   f r o n t   cap  105  i s   t a p e r e d   a t  

i t s   f r o n t   end  w i t h   an  o p e n i n g   106  d e f i n e d   in  a  d i s t a l   e n d  

t h e r e o f ,   and   has   an  i n n e r   i n c l i n e d   s u r f a c e   1 0 7 .  

An  i n n e r   t u b e   108  i s   f i t t e d   in  the   c o n i c a l   f r o n t   c a p  

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

t h e r e i n ,   The  i n n e r   t u b e   108  has   a  s m a l l e r - d i a m e t e r   f r o n t   e n d  

p o r t i o n   109  i n c l u d i n g   an  i n t e r m e d i a t e   s t e p   and  an  o p e n i n g   1 1 0  

d e f i n e d   in   a  d i s t a l   end  t h e r e o f .   A  s e p a r a t e   s e a l i n g   b o d y  

111  as  shown  in   F i g .   33  i s   made  of  a  r e s i l i e n t   m a t e r i a l   s u c h  

f o r   e x a m p l e   as  r u b b e r .   The  s e a l i n g   body  111  i n c l u d e s   a  r i n g -  

s h a p e d   a t t a c h m e n t   112  and  an  L - s h a p e d   t o n g u e   113  e x t e n d i n g  

t h e r e f r o m ,   t h e   L - s h a p e d   t o n g u e   113  h a v i n g   a  s e a l   member   l 1 4  

a t   a  d i s t a l   end  t h e r e o f .   The  s e a l   member  114  has   a  s e m i -  

s p h e r i c a l   u p p e r   s u r f a c e   and  a  f l a t   l o w e r   s u r f a c e .   F o r  

a t t a c h m e n t ,   t h e   a t t a c h m e n t   l12   i s   f i t t e d   o n t o   t he   s m a l l -  

d i a m e t e r   p o r t i o n   109  of  t he   i n n e r   t u b e   108  and  h e l d   a g a i n s t  

t h e   s t e p   on  t h e   s m a l l - d i a m e t e r   p o r t i o n   109.   The  a t t a c h m e n t  

112  may  be  b o n d e d   or  s i m p l y   l e f t   f i t t e d   o v e r   t h e   s m a l l -  

d i a m t e r   p o r t i o n   1 0 9 .  

A  w r i t i n g   member  115  s u c h   as  an  ink   c a r t r i d g e   i s   f i t t e d  



i n   t h e   i n n e r   t u b e   108 ,   The  i n k   c a r t r i d g e   115  has   a  f r o n t  

a i r   v e n t   h o l e   116  and  i n c l u d e s   a  f r o n t   s m a l l e r - d i a m e t e r  

p o r t i o n   117  h a v i n g   a  w r i t i n g   t i p   118  on  a  d i s t a l   e n d ' t h e r e o f .  

Some  w r i t i n g   i n s t r u m e n t s ,   h o w e v e r ,   do  n o t   r e q u i r e   s u c h   a n  

a i r   v e n t   h o l e   116 .   A  s e p a r a t e   c o n n e c t o r   119  i s   c o m p o s e d   o f  

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

s m a l l e r - d i a m e t e r   c y l i n d r i c a l   p o r t i o n .   A  r e a r   end  p o r t i o n  

o f   t h e   i n k   c a r t r i d g e   115  i s   r e m o v a b l y   f i t t e d   in   t h e   f r o n t  

l a r g e r - d i a m e t e r   c y l i n d r i c a l   p o r t i o n .   The  r e a r   s m a l l e r -  

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

p o r t i o n   o f   a  r o d   120 ,   T h u s ,   t h e   r o d   120  i s   c o n n e c t e d   t o  

t h e   r e a r   end  of   t h e   i nk   c a r t r i d g e   1 1 5 .  

A  c y l i n d e r   121  i s   f i t t e d   in   a  r e a r   end  of  t h e   i n n e r  

t u b e   1 0 8 ,   and   has   a  r e a r   end  i n c l u d i n g   a  r a d i a l l y   i n w a r d  

e d g e   w h i c h   p r o v i d e   a  s t e p   122 .   The  c y l i n d e r   121  has   a n  

i n n e r   p e r i p h e r a l   s u r f a c e   s e r v i n g   a s . . a   cam  w a l l   123  h a v i n g  

a x i a l   g r o o v e s   and  a  f r o n t   i n c l i n e d   l o c k i n g   e d g e .   T h e  

c y l i n d e r   121  a l s o   has   a  p a i r   o f   d i a m e t r i c a l l y   o p p o s i t e   l e g s  

1 2 4 ,   124  p r o j e c t i n g   r a d i a l l y   o u t w a r d l y   and  f i t t e d   in   t h e  

s l i t s   1 0 4 ,   104  in   t h e   s l i d a b l e   t u b e   103  and  t h e   s l i t s   1 0 2 ,  

102  i n   t h e   b a r r e l   1 0 1 .  

A  b u s h i n g   125  i s   f i t t e d   in   t h e   r e a r   end  of  t h e   i n n e r  

t u b e   108  and   t h e   f r o n t   end  of   t h e   c y l i n d e r   121 ,   w i t h   a  s e a l  

r i n g   126  i n t e r p o s e d   b e t w e e n   t h e   b u s h i n g   125  and  t h e  

c y l i n d e r   121 .   A n o t h e r   s e a l   r i n g   127  i s   b o n d e d   to   a  f r o n t  



s u r f a c e   of   t h e   b u s h i n g   1 2 5 ,  

A  s p r i n g   Sl  i s   d i s p o s e d   b e t w e e n   a  s t e p   f o r m e d   on  a n  

i n n e r   s u r f a c e   of  t he   b u s h i n g   125  and  a  s t e p   f o r m e d   on  an  o u t e r  

p e r i p h e r a l   s u r f a c e   of  t h e   rod   120  n e a r   i t s   r e a r   e n d ,   a n d  

n o r m a l l y   b i a s e s   t h e   rod   120  and  t h e   ink   c a r t r i d g e   115  t o  

move  i n   t h e   r e a r w a r d   d i r e c t i o n .   A  r o t a r y   cam  128  has   a  

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

r e a r   end   p o r t i o n   of  t h e   rod   120.   The  r o t a r y   cam  128  i s  

f i t t e d   i n  t h e   cam  s u r f a c e   123  of  t he   c y l i n d e r   121.   T h e  

r o t a r y   cam  '128  has   on  i t s   o u t e r   p e r i p h e r y   r i d g e s   f i t t e d  

r e s p e c t i v e l y   in  g r o o v e s   in  t h e   cam  w a l l   123.   The  r o t a r y   c a m  

128  h a s   a  r e a r   i n c l i n e d   s u r f a c e .  

A  p u s h e r   r o d   129  i s   d i s p o s e d   b e h i n d   t h e   r o t a r y   c a m  

128.   The  p u s h e r   rod   129  is   t u b u l a r   in   s h a p e   w i t h   a  r e a r   e n d  

p o r t i o n   of   t h e   r o t a r y   cam  128  f i t t e d   in   a  f r o n t   end  p o r t i o n  

of  t h e   p u s h e r . r o d   129.   The  f r o n t   end  p o r t i o n   of  t h e   p u s h e r  

rod   129  has   a  l a r g e r   f r o n t   e n d   e n g a g e a b l e .   w i t h   t he   s t e p   1 2 2  

of  t h e   c y l i n d e r   121  to  p r e v e n t   the   p u s h e r   rod   129  f r o m  

b e i n g   p u l l e d   r e a r w a r d   o u t   of  the   c y l i n d e r   121.   The  l a r g e r  

f r o n t   end   of   t h e   p u s h e r   rod   129  has  r i d g e s   f i t t e d   r e s p e c t i v e -  

ly  in  t h e   g r o o v e s  i n   t h e   cam  w a l l   123.   The  p u s h e r   r o d   1 2 9  

has   a  f r o n t   i n c l i n e d   s u r f a c e .   The  s u b s t a n t i a l   p o r t i o n   o f  

t h e   p u s h e r   rod   129  p r o j e c t s   r e a r w a r d   o u t   of  a  r e a r   o p e n i n g  

in  t h e   c y l i n d e r   1 2 1 .  

A  b e a r i n g   r i n g   130  i s   f i t t e d   o v e r   t he   r e a r   end  o f  



t h e   s l i d a b l e   t u b e   1 0 3 ,   A  s p r i n g   S  2  is   i n t e r p o s e d   b e t w e e n   t h e  

l e g s   124 ,   124  of   t h e   c y l i n d e r   121  and  t h e   b e a r i n g   r i n g   130,   a n d  

a  s p r i n g   S3  i s   i n t e r p o s e d   b e t w e e n   t h e   r e a r   end   of   t h e   b a r r e l  

101  and  t h e   b e a r i n g   r i n g   130 .   The  b e a r i n g   r i n g   130  has   a  

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

131  i s   f i t t e d   o v e r   t h e   b e a r i n g   r i n g   130  and   t h e   r e a r   e n d  

p o r t i o n   of   t h e   b a r r e l   101 .   For   a s s e m b l y ,   an  a t t a c h m e n t   r i n g  

133  of   a  c l i p   132  i s   h e l d   a g a i n s t   a  r e a r   s u r f a c e   of   t h e   c a p  

1 3 1 ,   and  t h e n   an  e x t e r n a l l y   t h r e a d e d   c e n t r a l   p r o j e c t i o n   of  a  

d i s k - s h a p e d   p u s h   member   134  i s   t h r e a d e d   i n t o   t he   i n t e r n a l l y  

t h r e a d e d   h o l e   in   t h e   b e a r i n g   r i n g   130  t h r o u g h   c e n t r a l   h o l e s  

i n   t h e   a t t a c h m e n t   r i n g   133  and  t h e   cap  131 .   The  cap  131  a n d  

t h e   c l i p   132  a r e   now  a t t a c h e d   to   t h e   b e a r i n g   r i n g   1 3 0 .  

F i g . ' 3 2   shows   t h e   w r i t i n g   i n s t r u m e n t   in   a  s e a l e d  

c o n d i t i o n .   S i n c e   t h e   s l i d a b l e   t u b e   103  and  t h e   c o n i c a l   f r o n t  

cap   105  a r e   u r g e d   to   move  r e a r w a r d   u n d e r   t h e   f o r c e   of   t h e  

s p r i n g   S2  a c t i n g   b e t w e e n   t h e   l e g s   124 ,   124  and  t h e   b e a r i n g  

r i n g   130 ,   t h e   s e m i s p h e r i c a l   u p p e r   s u r f a c e   of   t h e   s e a l   m e m b e r  

114  o f   t h e   s e a l i n g   body   111  w i t h   i t s   a t t a c h m e n t   112  m o u n t e d  

on  t h e   s m a l l e r - d i a m e t e r   p o r t i o n   109  of   t h e   i n n e r   t u b e   108  

i s   p r e s s e d   by  t h e   i n n e r   i n c l i n e d   s u r f a c e   107  of  t he   c o n i c a l .  

f r o n t   cap   105 ,   t h u s   p r e v e n t i n g   t h e  c o n i c a l   f r o n t   cap  105  

and   t h e   s l i d a b l e   t u b e   103  f rom  b e i n g   r e t r a c t e d .   The  o p e n i n g  

110  in   t h e   i n n e r   t u b e   108  i s   c o m p l e t e l y   s e a l e d   by  t he   s e a l  

m e m b e r   114 .   At  t h i s   t i m e ,   t h e   b a r r e l   101  i s   u r g e d   f o r w a r d  



u n d e r   t h e   f o r c e   f rom  the   s p r i n g   S3  a c t i n g   b e t w e e n   t he   r e a r  

end   of   t h e   b a r r e l   101  and  t h e   b e a r i n g   r i n g   130,   so  t h a t   t h e  

f r o n t   end  of   t h e   b a r r e l   101  i s   k e p t   in   i n t i m a t e   c o n t a c t   w i t h  

t h e   r e a r   end   of  t h e   s p r i n g   S3  i s   m u c h  w e a k e r   t h a n   the   f o r c e  

of   t h e   s p r i n g   S2.  The  s p r i n g   S3  m a y  b e   d i s p e n s e d   w i t h .  

In  t h e   r e a r   p o r t i o n   of  t h e   w r i t i n g   i n s t r u m e n t ,   t he   s e a l   r i n g  

127  b o n d e d   to   t h e   f r o n t   s u r f a c e   of  t h e   b u s h i n g   125  p r o v i d e s   a  

s e a l   b e t w e e n   t h e   l a t t e r   and  t h e   c o n n e c t o r   119  a t t a c h e d   t o  

t h e   r e a r   end   of  t h e   ink   c a r t r i d g e   115 ,   and  t h e   s e a l   r i n g   1 2 6  

p r o v i d e s   a  s e a l   b e t w e e n   t h e   b u s h i n g   125  and  t he   c y l i n d e r   1 2 1 .  

a c c o r d i n g l y ' ,   t h e   i n k   c a r t r i d g e   115  i s   c o m p l e t e l y   s e a l e d .   I n  

t h e   s e a l e d   p o s i t i o n ,   t h e   p u s h e r   rod   129  i s   r e t r a c t e d   b a c k ,  

and  t h e   r o t a r y   cam  128  i s   a l s o   r e t r a c t e d   back   in  t he   cam  w a l l  

1 2 3 .  

To  b r i n g   t he   w r i t i n g   i n s t r u m e n t   f rom  t he   s e a l e d  

c o n d i t i o n   i n t o   a  w r i t i n g   c o n d i t i o n ,   t h e   b a r r e l   101  i s  

g r i p p e d   and  t h e   p u s h  m e m b e r   134  i s   p u s h e d .   When  the   p u s h  

member   134  i s   p u s h e d ,   t he   s l i d a b l e  t u b e   103  and  t he   c o n i c a l  

f r o n t   cap  105  a r e   s l i g h t l y   moved  f o r w a r d   w h i l e   c o m p r e s s i n g  

t h e   s p r i n g s   S2,  S3.  A f t e r   t he   f r o n t   s u r f a c e   of  the   p u s h  

member   134  h i t s   t h e . r e a r   end  of  t h e ' p u s h e r   rod   129,   t h e   p u s h  

member   134  c a u s e s   t he   p u s h e r   rod   129 ,   t he   r o t a r y   cam  1 2 8 ,  

t h e   rod   120  and  the   c o n n e c t o r   119  to   a d v a n c e   the   i nk   c a r t r i d g e  

115 .   The  i n n e r   t u b e   108  i s   s l i g h t l y   a d v a n c e d   u n d e r   t h e  

f o r c e   of   t h e   s p r i n g   S2  a c t i n g   on  t h e   l e g s   124,   124,   and  t h e n  



i s   p r e v e n t e d   f r o m   m o v i n g   f o r w a r d   a f t e r   t h e   l e g s   124,   124  have 

r e a c h e d   f r o n t   e d g e s   of   t h e   s l i t s   102 ,   102  in   t he   b a r r e l   1 0 1 ,  

As  t h e   c o n i c a l   f r o n t   cap   1 0 5 ,   t h e   s l i d a b l e   t u b e   103  a n d  

t h e   i n k   c a r t r i d g e   115  move  f u r t h e r  f o r w a r d ,   t he   f r o n t   e n d  

of   t h e   i n n e r   s u r f a c e   of   t h e   c o n i c a l   f r o n t   cap  105  i s   s p a c e d  

f r o m   t h e   f r o n t   end   of   t h e   i n n e r   t u b e   108 .   At  t h i s   t i m e ,   t h e  

s e a l i n g   b o d y   111  s p r i n g s   f o r w a r d   u n d e r   i t s   own  r e s i l i e n c y   to 

o p e n   t h e   o p e n i n g   110  in   t h e   s m a l l e r - d i a m e t e r   p o r t i o n   109  o f  

t h e   i n n e r   t u b e   108  as  shown  in   F i g .   34.   As  t he   push   m e m b e r  

134  i s   c o n t i n u o u s l y   p u s h e d ,   t h e   s m a l l e r - d i a m e t e r   p o r t i o n   1 1 '  

of   t h e   i n k   c a r t r i d g e   115  p r o j e c t s   t h r o u g h   t h e   o p e n i n g   110  

i n   t h e   i n n e r   t u b e   108  as  i l l u s t r a t e d   in   F i g .   35.  D u r i n g  

m o v e m e n t   f r o m   t h e   p o s i t i o n   of   F i g .   32  to  t h e   p o s i t i o n   o f  

F i g .   35  t h r q u g h   t h e   p o s i t i o n   of   F i g .   34,   t h e   w r i t i n g   t i p   11; 

o f   t h e   i n k   c a r t r i d g e  1 1 5   does   n o t   c o n t a c t   t h e   s e a l   member  13 

In  t h e   p o s i t i o n   o f   F i g .   35,  t h e   r o t a r y   cam  128  i s   p o s i t i o n e c  

s l i g h t l y   f o r w a r d   of   t h e   f r o n t   e d g e   o f   t h e   cam  w a l l   123  w h i l  

k e e p i n g   t h e   s p r i n g   Sl  u n d e r   c o m p r e s s i o n .   When  the   p u s h  

m e m b e r   134  i s   r e l e a s e d   of   a  p u s h ,   t h e   c o n i c a l   f r o n t   cap  1 0 5  

and   t h e   s l i d a b l e   t u b e   103  a r e   r e t r a c t e d   u n d e r   the   b i a s   of  t  

s p r i n g   S2.  The  i n k   c a r t r i d g e   115  i s   p r e v e n t e d   f rom  m o v i n g  

b a c k   when  t h e   r o t a r y   cam  128  i s   p u s h e d   b a c k   by  the   s p r i n g   S 

and   s l i g h t l y   t u r n e d   to  e n g a g e   t h e   f r o n t   e d g e   of  the   cam  w a l  

1 2 3 .   T h e r e f o r e ,   t h e   d i s t a l   end   p o r t i o n  o f   t he   ink  c a r t r i d g  

1 1 5 ,   i n c l u d i n g   t he   w r i t i n g   t i p   118 ,   r e m a t i n s   p r o j e c t i n g   o u t  



of  t h e   o p e n i n g   106  of  t h e   c o n i c a l   f r o n t   cap  105.   T h e  

w r i t i n g   i n s t r u m e n t   i s   now  in   t h e   w r i t i n g   p o s i t i o n   as  shown  i n  

F i g .   36.  At  t h i s   t i m e ,   t h e   i n n e r   s u r f a c e   of   the   f r o n t   e n d  

p o r t i o n   of  t h e   c o n i c a l   f r o n t   cap  1 0 5  i s   k e p t   in   a b u t m e n t  

a g a i n s t   t he   f r o n t   end  of   t h e   i n n e r   t u b e   108,   so  t h a t   t h e  

c o n i c a l   f r o n t   cap  105  and  t h e   s l i d a b l e   t u b e   103  a re   p r e v e n t e d  

f r o m   b e i n g   r e t r a c t e d .   T h e r e   i s   no  gap  b e t w e e n   t he   c o n i c a l  

f r o n t   cap  105  and  t h e   b a r r e l   101  u n d e r - t h e   f o r c e   of  t h e  

s p r i n g   S3  as  in  t h e   c o n d i t i o n   shown  in  F i g .   32.  The  w r i t i n g  

i n s t r u m e n t   is  now  in   r e a d i n e s s   f o r   w r i t i n g   o p e r a t i o n .  

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

t h e i n k   c a r t r i d g e   115  i s   b o r n e   by  t h e   s p r i n g   S2  t h r o u g h   t h e  

r o d   120 ,   t h e   r o t a r y   cam  128 ,   t h e   p u s h e r   rod   129 ,   the   c y l i n d e r  

1 2 1 .   S i n c e   any  e x c e s s i v e   w r i t i n g   f o r c e   i m p o s e d   on  t he   i n k  

c a r t r i d g e   115  is   t a k e n   up  by  t h e   s p r i n g   S2,  t h e   w r i t i n g   t i p  

118  i s   p r e v e n t e d   f rom  b e i n g   d a m a g e d   due  to  s u c h   an  e x c e s s i v e  

w r i t i n g   f o r c e .  

To  b r i n g   t h e   w r i t i n g   i n s t r u m e n t   f rom  the   w r i t i n g  

c o n d i t i o n  b a c k   i n t o   t h e   s e a l e d   c o n d i t i o n ,   t h e   push   m e m b e r  

134  i s   p u s h e d   in  t h e   p o s i t i o n   of  F i g . . 3 6 .   The  push   m e m b e r  

134  i s   a d v a n c e d   to  h i t   t h e   p u s h e r   rod   129  and  move  t h e  

r o t a r y   c a m  1 2 8   s l i g h t l y   f o r w a r d .   When  t h e   r o t a r y   cam  128  i s  

a d v a n c e d   s l i g h t l y   o f f   t h e   f r o n t   edge   of  t he   cam  w a l l   123  a s  

shown  in   F i g .   35,  t he   p u s h   member   134  i s   r e l e a s e d .   T h e n ,  

t h e   r o t a r y   cam  128  i s   s l i g h t l y   t u r n e d   and  t h e r e a f t e r   r e t r a c t e d  



a l o n g   t h e   c a m  w a l l   123  u n d e r   t h e   f o r c e   of   t he   s p r i n g   S l .   T h e  

i n k   c a r t r i d g e   115  i s   a l s o   r e t r a c t e d   u n t i l   t h e   r e a r   end   o f  

t h e   c o n n e c t o r   119  a b u t s   a g a i n s t   t h e   s e a l   r i n g   127  i n  f r o n t  

o f   t h e   b u s h i n g   125 .   By  t h i s   t i m e ,   t he   i n k   c a r t r i d g e   115  i s  

s t o r e d   i n   t h e   i n n e r   t u b e   108.   The  c o n i c a l   f r o n t   cap  105  a n d  

t h e   s l i d a b l e   t u b e   103  a r e   a l s o   r e t r a c t e d   u n d e r   t h e   f o r c e  

o f   t h e   s p r i n g   S2.   As  t h e   c o n i c a l   f r o n t   cap  105  moves  b a c k ,  

t h e   s e a l   m e m b e r   114  of   t he   s e a l i n g   body   111  i s   p r o g r e s s i v e l y  

moved   t o w a r d   t h e   o p e n i n g   106  in   t h e   c o n i c a l   f r o n t   cap  1 0 5  

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

114  i s   s l i d   a l o n g   t h e   i n n e r   i n c l i n e d   s u r f a c e   107  of  t h e  

c o n i c a l   f r o n t   cap   105 ,   u n t i l   t h e   s e a l   member   114  i s   e v e n t u a l l ;  

p o s i t i o n e d   b e h i n d   t h e   o p e n i n g   106.   C o n t i n u e d   r e t r a c t i o n   o f  

t h e   c o n i c a l   f r o n t   cap  105  c a u s e s   t h e   i n n e r   s u r f a c e   t h e r e o f  

t o   p r e s s   t h e   s e a l   member   114  a g a i n s t   t h e   d i s t a l   end  of  t h e  

i n n e r   t u b e   1 0 8 ,   t h u s   c l o s i n g   t h e   o p e n i n g   110  in   t h e   i n n e r   t u b  

1 0 8 .   The.  w r i t i n g   i n s t r u m e n t   i s   now  b r o u g h t   b a c k   to   t h e  

s e a l e d   c o n d i t i o n   as  shown  in   F i g .   3 2 .  

The  r e a r   end  of   t he   c o n i c a l   f r o n t   cap   105  a n d  

t h e   f r o n t   end   o f   t h e   b a r r e l   101  a r e   n o r m a l l y   k e p t   in   c l o s e  

c o n t a c t   w i t h   e a c h   o t h e r   w i t h   no  gap-  l e f t   t h e r e b e t w e e n   u n d e r  

t h e   f o r c e   of   t h e   s p r i n g   S3.  T h i s   i s   to  p r e v e n t   an  u n s i g h t l y  

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

g a p ,   a n d   p r e v e n t   t h e   b a r r e l   1  f rom  w o b b l i n g   b a c k   and  f o r t h .  

F i g .   37  shows   a  t w e n t i e t h   e m b o d i m e n t   of  t h e   i n v e n t i o n .  



In  t h i s   e m b o d i m e n t ,   a  c y l i n d r i c a l   a t t a c h m e n t   112  i s   made  o f  

e l a s t i c   m a t e r i a l   and  i s   to  be  p r e s s - f i t t e d   in   t h e   s m a l l e r  

d i a m e t e r   p o r t i o n   of   t he   i n n e r   t u b e   108 ,   so  t h a t   t h e   a t t a c h m e n t  

112  may  be  h e l d   on  t h e   o u t e r   p e r i p h e r y   of   t he   i n n e r   t u b e   1 0 8  

w i t h o u t   a d h e s i v e s .  

A  t w e n t y - f i r s t   e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   n o w  

be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   39  and  40.  In  t h i s  

e m b o d i m e n t ,   a  c y l i n d r i c a l   member  135  made  of  e l a s t i c   m a t e r i a l  

i s   i n s e r t e d   i n t o   t h e   s m a l l e r - d i a m e t e r   p o r t i o n   109  of  t h e  

i n n e r   t u b e   108  as  shown  in  F i g .   39.  The  c y l i n d r i c a l   m e m b e r  

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

f l a n g e   136  w h i c h   i s   to  be  p o s i t i o n e d   a t   t he   f r o n t   end  o f  

t h e   s m a l l e r - d i a m e t e r   p o r t i o n   109.   Wi th   s u c h   an  a r r a n g e m e n t ,  

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

i n n e r   t u b e   108  e v e n   i f   t he   s e a l   member   114  of   t h e   s e a l i n g  

b o d y  .   111  i s   n o t   made  of  e l a s t i c   m a t e r i a l .  

A  t w e n t y - s e c o n d   e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   n o w  

be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   41  and  42  in   w h i c h   t h e  

c y l i n d r i c a l   member   135  is  f i t t e d   to  a r o u n d   t h e   o u t e r  

p e r i p h e r y   of  t h e   i n n e r   t u b e   108  and  has   a t   i t s   f r o n t   end  a  

r a d i a l l y   i n w a r d l y   e x t e n d i n g   f l a n g e   137  w h i c h   i s   t o  b e  

p o s i t i o n e d   a t  t h e   f r o n t   end  of  t he   s m a l l e r   d i a m e t e r   p o r t i o n  

109.   With   s u c h   a  c o n s t r u c t i o n ,   s u b s t a n t i a l l y   t h e   s a m e  

e f f e c t   as  in  t h e   t w e n t y - f i r s t   e m b o d i m e n t   may  be  o b t a i n e d .  

A  t w e n t y - t h i r d   e m b o d i m e n t   of  t h e   i n v e n t i o n   w i l l   now 



be  d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g ,   43,   In  t h e   n i n e t e e n t h  

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

to   i n s e r t   t h e   l e g s   124 ,   124  o f   t h e   c y l i n d e r   121  i n t o   t h e   s l i t s  

1 0 2 ,   102  o f   t h e   b a r r e l   101 .   In  t h e   t w e n t y - t h i r d   e m b o d i m e n t ,  

t h e   s l i t s   102 ,   102  a r e   f o r m e d   in   a  c u r v i l i n e a r   s h a p e   as  s h o w n  

in   F i g .   43,  so  t h a t   in   a s s e m b l i n g ,   an  a d d i t i o n a l   work  i n  

w h i c h   t h e  b a r r e l   101  and   t h e   c y l i n d e r   121  a r e   r o t a t e d   r e l a t i v e  

to   e a c h   o t h e r   i s   c a r r i e d   o u t .   Wi th   s u c h   a  c o n s t r u c t i o n ,   t h e  

b a r r e l   101  may  be  p r e v e n t e d   f r o m   b e i n g   p u l l e d   a p a r t   f rom  t h e  

m e c h a n i s m .  

F i g .   44  i s   a  c r o s s - s e c t i o n a l   v i e w   i l l u s t r a t i v e   of   a  

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

t h e   p r e s e n t   i n v e n t i o n .   The  w r i t i n g   i n s t r u m e n t   c o m p r i s e s   a  

c y l i n d r i c a l  f r o n t   b a r r e l   201  i n c l u d i n g   a  s m a l l e r - d i a m e t e r  

f r o n t   end   p o r t i o n   202  h a v i n g   a  f r o n t   o p e n i n g   203.   As  s h o w n  

in   F i g .   45,   t h e   s m a l l e r - d i a m e t e r   f r o n t   end  p o r t i o n   202  h a s  

a  p a i r   o f   l u g s   2 0 4 ,   204  h a v i n g   s m a l l   a p e r t u r e s   205,   2 0 5 ,  

r e s p e c t i v e l y .   A  s u b s t a n t i a l l y   d i s k - s h a p e d ' s e a l i n g   body  2 0 6  

i s   s i z e d   to   c l o s e   t h e   o p e n i n g   203  in   t h e   f r o n t   b a r r e l   2 0 1 .  

The  s e a l i n g   body   206  h a s   a  c u r v e d   f r o n t   s u r f a c e   w i t h   o n e  

g r o o v e   207  d e f i n e d   t h e r e i n .   The  s e a l i n g   b o d y   206  a l s o   h a s  

a  p a i r   o f   l u g s   208 ,   208  h a v i n g   r e s p e c t i v e   s m a l l   a p e r t u r e s  

2 0 9 ,   209 .   As  b e t t e r   i l l u s t r a t e d   in   F i g .   46,   in   w h i c h   t h e  

s e a l i n g   body  206  i s   s e e n   f r o m   t h e   r e a r   s i d e ,   a  s e a l   r i n g   2 1 0  

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



206.   The  s e a l   r i n g   210  i s   d i m e n s i o n e d   so  as  to  be  e q u a l  

in   s h a p e   to   a  f r o n t   edge   of   t h e   s m a l l e r - d i a m e t e r   p o r t i o n  

202  of   t h e   f r o n t   b a r r e l   201 .   The  s e a l i n g  b o d y   206  has   on  a  

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

211  w i t h   a  c e n t r a l   r e c e s s   212  f o r m e d   t h e r e i n .  

A  s p r i n g   213  in  t h e   fo rm  of  a  s i n g l e   w i r e   has   a  f r o n t  

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

For   a s s e m b l y ,   t he   l u g s   204 ,   204  on  the   s m a l l e r - d i a m e t e r  

p o r t i o n   2 0 2  a r e   s a n d w i c h e d   b e t w e e n   t he   l u g s   208,   208  on  t h e  

' s e a l i n g   body  206,   and  t h e   s e a l i n g   body  206  is   h e l d   a g a i n s t   t h e  

f r o n t   e n d  o f   t he   s m a l l e r - d i a m e t e r   p o r t i o n   202.   The  C - s h a p e  

f r o n t   p o r t i o n   of  the   s p r i n g   213  i s   f i t t e d   i n t o   t he   g r o o v e   2 0 7  

in  t h e   s e a l i n g   body  206  w h i l e   t h e   c o i l   p o r t i o n   of   t h e   s p r i n g  

213  i s   p o s i t i o n e d   b e t w e e n   t h e   l u g s   204  204.  T h e r e a f t e r ,   a  

p i n   214  i s   i n s e r t e d   t h r o u g h   t he   s m a l l   a p e r t u r e s   205 ,   2 0 5 ,   2 0 9 ,  

209  in   t h e   l u g s   204,   204,   209 ,   209  and  the   c o i l   p o r t i o n   of  t h e  

s p r i n g   213.   The  s e a l i n g   body   206  i s   t h u s   a t t a c h e d   to   t h e  

f r o n t   b a r r e l   201  as  shown  in  F i g .   47.  As  shown  in  F i g .   4 8 ,  

t h e   s e a l i n g   body  206  i s   n o r m a l l y   u r g e d   by  the   s p r i n g   2 1 3  

t o w a r d   t h e   s m a l l e r - d i a m e t e r   p o r t i o n   212  so  t h a t   the   s e a l  

r i n g   210  i s   h e l d   a g a i n s t   t h e   f r o n t  e d g e   of  the   s m a l l e r -  

d i a m e t e r   p o r t i o n   202,   e n a b l i n g   the   s e a l i n g   body  206  to  c l o s e  

and  s e a l   t h e   o p e n i n g   203  in   the   s m a l l e r - d i a m e t e r   p o r t i o n   2 0 2 .  
, 

A  c o n i c a l   f r o n t   cap  215  h a v i n g   a  t a p e r e d   f r o n t e n d  

i s   f i t t e d   o v e r   a  f r o n t   end  p o r t i o n   of  the   f r o n t   b a r r e l   2 0 1 .  



The  f r o n t   end   o f   t h e   c o n i c a l   f r o n t   cap  215  has   an  o p e n i n g   2 1 6 .  

The  c o n i c a l   f r o n t   cap  215  has   a  s p a c e   t h e r e i n   f o r   a l l o w i n g  

t h e   s e a l i n g   b o d y   206  m o u n t e d   on  t he   f r o n t   end  of   t h e   f r o n t  

b a r r e l   201  to   s w i n g   f o r w a r d .  

A  s p r i n g   Sl  i s   d i s p o s e d   in   t h e   f r o n t   b a r r e l   201  a t   i t s  

f r o n t   e n d   p o r t i o n ,   and  a  w r i t i n g   member   217  s u c h   as  an  i n k  

c a r t r i d g e   i s   i n s e r t e d   in   t h e   s p r i n g   Sl  f r o m   a  r e a r   end  t h e r e o f .  

The  s p r i n g   Sl   i s   i n t e r p o s e d   b e t w e e n   a  s t e p   f o r m e d   in   t h e   f r o n t  

end   o f   t h e   f r o n t   b a r r e l   201  and  a  s t e p   f o r m e d   on  an  o u t e r  

p e r i p h e r y   of   t h e   i n k   c a r t r i d g e   217  a t   a  f r o n t   end   p o r t i o n  

t h e r e o f .   The  i n k   c a r t r i d g e   217  has   a  f r o n t   a i r   v e n t   h o l e  

2 1 8   and   i n c l u d e s   a  s m a l l - d i a m e t e r   f r o n t   end   p o r t i o n   2 1 9  

h a v i n g   a  w r i t i n g   t i p   220  a t   a  d i s t a l   end  t h e r e o f .  

A  r e a r   b a r r e l   221  h a s   a  r e a r   end  i n c l u d i n g   r a d i a l l y  

i n w a r d   e d g e   w h i c h   p r o v i d e s   a  s t e p   222 ,   t h e   r e a r   end   h a v i n g  

an  o p e n i n g   223  e x t e n d i n g   b e h i n d   t h e   s t e p   222 .   The  r e a r  

b a r r e l   2 2 1  h a s   a  cam  w a l l   224  on  an  i n n e r   p e r i p h e r y   in   a  r e a r  

e n d   p o r t i o n   t h e r e o f .   The  cam  w a l l   224  has   a x i a l   g r o o v e s   a n d  

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

A  p u s h   r o d   225  i s   f i t t e d   in   t h e _ r e a r   b a r r e l   221  a n d  

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

s t e p   222  o f   t h e   r e a r   b a r r e l   221  to   p r e v e n t   t h e   p u s h   r o d   2 2 5  

f r o m   b e i n g   p u l l e d   r e a r w a r d   o u t   of  t he   r e a r   b a r r e l   221 .   T h e  

l a r g e r - d i a m e t e r   f r o n t   end  p o r t i o n   of   the   p u s h   r o d   225  h a s  

r i d g e s   f i t t e d   r e s p e c t i v e l y   in   t h e   a x i a l   g r o o v e s   in   t h e   c am 



w a l l   2 2 4 ,   The  f r o n t   end  of  t h e   k n o c k   rod  225  has   an  i n c l i n e d  

e d g e ,   The  p u s h   rod   225  i n c l u d e s   a  r e a r   end  p o r t i o n   p r o j e c t i n g  

r e a r w a r d   t h r o u g h   a  r e a r   o p e n i n g   223  in   t he   r e a r   b a r r e l   2 2 1 .  

A  s e a l   r i n g   226  i s   b o n d e d   to  a  r e a r   s u r f a c e   of   t h e   l a r g e r -  

d i a m e t e r   f r o n t   end  p o r t i o n   of  t he   push   rod   225 .   A  r o t a r y  

cam  227  i s   p o s i t i o n e d   in   f r o n t   of  t he   push   rod   225  and  h a s  

on  an  o u t e r   p e r i p h e r y   r i d g e s   f i t t e d   r e s p e c t i v e l y   in   t h e   a x i a l  

g r o o v e s   i n  t h e   cam  w a l l   224 .   The  r o t a r y   cam  227  has   a  r e a r  

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

228  e x t e n d i n g   r e a r w a r d   and  f i t t e d   in  t he   p u s h   r o d   2 2 5 .  

F o r   a s s e m b l y ,   t h e   p u s h   rod  225  and  t h e n   t h e   r o t a r y  

cam  227  a r e   i n s e r t e d   i n t o   t h e   r e a r   b a r r e l   221  f rom  t he   f r o n t  

end  t h e r e o f .   T h e r e a f t e r ,   a  c y l i n d r i c a l   s p a c e r   229  i s   f i t t e d  

in  a  f r o n t   end   p o r t i o n   of  t h e   r e a r   b a r r e l   221 ,   and  a  s e a l  

r i n g   230  i s   f i t t e d   in  t he   r e a r   b a r r e l   221  in  f r o n t   of  t h e  

s p a c e r   2 2 9 .   T h e n ,   t he   f r o n t   end  of  the   r e a r   b a r r e l   221  i s  

t h r e a d e d   o v e r   t h e   r e a r   end  of  t he   f r o n t   b a r r e l   201  t o  

i n t e r c o n n e c t   t h e   f r o n t  a n d   r e a r   b a r r e l s   201 ,   2 2 1 .  T h e   w r i t i n g  

i n s t r u m e n t   i s   t h u s   a s s e m b l e d   as  shown  in  F i g .   44.  As  

a s s e m b l e d ,   t h e   s e a l   r i n g   230  i s   s a n d w i c h e d   u n d e r   c o m p r e s s i o n  

b e t w e e n   t h e   r e a r   end  of  t he   f r o n t   b a r r e l   201  and  t h e   f r o n t  

end  of   t h e   s p a c e r   229  to   p r o v i d e   a  s e a l   b e t w e e n   the   f r o n t  

and  r e a r   b a r r e l s   201,   221.   The  ink   c a r t r i d g e   217  i s   r e t r a c t -  

ed  u n d e r   t h e   f o r c e   of  t h e   s p r i n g   Sl  a n d ' f u l l y   s t o r e d   i n  t h e  

f r o n t   and   r e a r   b a r r e s l   201 ,   221.   The  r o t a r y   cam  2 2 7  i s  



a l s o   p u s h e d   b a c k   by  t h e   i n k   c a r t r i d g e   217  a l o n g   t h e   c a m  

w a l l   224  of   t h e   r e a r   b a r r e l   2 2 1 .   The  p u s h   rod   2 2 5  

i s   a l s o   p u s h e d  b a c k   by  t h e   r o t a r y   cam  227  a l o n g   t h e   cam  w a l l  

224  and   k e p t   i n   p o s i t i o n   a g a i n s t   f u r t h e r   r e t r a c t i o n   by  t h e  

s e a l   r i n g   226  h e l d   a g a i n s t   t h e   s t e p   222  of   t h e   r e a r   b a r r e l  

2 2 1 .   A t  t h i s   t i m e ,   t h e   s u b s t a n t i a l   p o r t i o n   o f   t h e   p u s h   r o d  

225  p r o j e c t s   r e a r w a r d   o u t   o f   a  r e a r   o p e n i n g   223  in   t h e   r e a r  

b a r r e l   2 2 1 ,  

F i g .   44  shows   t h e   i n k   c a r t r i d g e   217  in   a  s e a l e d  

c o n d i t i o n .   The  o p e n i n g   203  in   t h e   f r o n t   b a r r e l   201  i s   s e a l e d  

by  t h e   s e a l   r i n g   210  p r e s s e d   a g a i n s t   t h e   f r o n t   end   of   t h e  

s m a l l e r - d i a m e t e r   p o r t i o n   202  by  t h e   s e a l i n g   b o d y   206  u n d e r   t h  

r e s i l i e n c y   of   t h e  s p r i n g   2 1 3 .   The  c o n n e c t e d   e n d s   of   t h e  

f r o n t :  a n d   r e a r   b a r r e l s   2 0 1 ,   221  a r e   s e a l e d   by  t h e   s e a l   r i n g  

230 .   The  r e a r   o p e n i n g   223  i n   t h e   r e a r   b a r r e l   221  i s   s e a l e d   b  

t h e   s e a l   r i n g   226  a t t a c h e d   t o   t h e   p u s h   rod  225  and  p r e s s e d  

a g a i n s t   t h e   s t e p   222.  of  t h e   r e a r   b a r r e l   221 .   T h e r e f o r e ,   t h e  

i n k   c a r t r i d g e   217  i s   c o m p l e t e l y   s e a l e d   f rom  t h e   e x t e r i o r .  

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

c o n d i t i o n   i n t o   a  w r i t i n g   c o n d i t i o n ,   t h e   p u s h   r o d   225  i s  

p u s h e d .   When  t h e   p u s h   r o d   225  i s   p u s h e d ,   t h e   i n k   c a r t r i d g e  

217  i s   moved   f o r w a r d   w h i l e   c o m p r e s s i n g   t he   s p r i n g   S l .   As 

t h e   i n k   c a r t r i d g e   217  a d v a n c e s ,   t h e   w r i t i n g   t i p   220  on  t h e  

f r o n t   end   of   t h e   i n k   c a r t r i d g e   217  i s   f i t t e d   i n   t h e   r e c e s s  

212  i n   t h e   s e a l i n g   body   206  and  a  f r o n t   i n c l i n e d   s u r f a c e   o f  



t h e   i n k   c a r t r i d g e   217  a b u t s   a g a i n s t   s h o u l d e r s   of  t he   r e c e s s  

212.   C o n s e q u e n t l y ,   t h e   w r i t i n g   t i p   220  is   p r e v e n t e d   f r o m  

c o n t a c t i n g   t h e  s e a l i n g   body  206 ,   As  shown  in  F i g .   49,  t h e  

w r i t i n g   t i p   220  a d v a n c e s   w h i l e   p u s h i n g   t he   s e a l i n g   body  206  

a s i d e  u n t i l   t h e   s m a l l e r - d i a m e t e r   p o r t i o n   219  of  t he   i n k  

c a r t r i d g e   217  p r o j e c t s   t h r o u g h   t h e   f r o n t   o p e n i n g   in   t h e  

c o n i c a l   f r o n t   cap  215  as  i l l u s t r a t e d   in  F i g .   50.  At  t h i s  

t i m e ,   t h e ' r o t a r y   cam  227  i s   moved  f o r w a r d l y   to  a  p o s i t i o n  

s l i g h t l y   a h e a d   of   t h e   f r o n t   e d g e   of  the   cam  w a l l   224  a n d  

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

p u s h   rod   225 .   When  t h e   p u s h   rod   225  i s   t h e n   r e l e a s e d ,   t h e  

i nk   c a r t r i d g e   217  and  t h e   r o t a r y   cam  227  a r e   s l i g h t l y  

r e t r a c t e d   u n d e r   t h e   f o r c e   of   t he   s p r i n g   S l .   H o w e v e r ,   t h e  

r o t a r y   cam  227  i s   e n g a g e d   by  t h e   f r o n t   edge   of  t h e   cam  w a l l  

224  a g a i n s t   f u r t h e r   r e t r a c t i o n ,   and  the   i nk   c a r t r i d g e  2 1 7   i s  

a l s o   p r e v e n t e d   by  t he   r o t a r y   cam  227  f rom  b e i n g   moved  b a c k .  

The  w r i t i n g   i n s t r u m e n t   i s   now  in   t h e   w r i t i n g   p o s i t i o n   a s  

shown  in  F i g .   51  in   r e a d i n e s s   f o r   w r i t i n g   o p e r a t i o n .  

T o  b r i n g   t he   w r i t i n g   i n s t r u m e n t   f rom  t h e   w r i t i n g  

c o n d i t i o n   b a c k   to   t he   s e a l e d   c o n d i t i o n ,   t h e   p u s h   rod   2 2 5  

is   p u s h e d   in  t h e   p o s i t i o n   shown  in  F i g .   51.  As  t h e   p u s h  

rod   225  i s   a d v a n c e d ,   t he   r o t a r y   c a m  2 2 7   is   a l s o   m o v e d  

f o r w a r d l y .   When  t h e   r o t a r y   cam  227  i s  s h i f t e d   t o   t h e  

p o s i t i o n   s l i g h t l y   o f f   t h e   f r o n t   edge   of  t h e   cam  w a l l   2 2 4  a s  



s h o w n   in   F i g .   50,   t h e   p u s h   r o d   225  i s   r e l e a s e d   of  a  p u s h .  

T h e n ,   t h e   r o t a r y   cam  227  i s   s l i g h t l y   t u r n e d   and  t h e r e a f t e r  

r e t r a c t e d   a l o n g   t h e   cam  w a l l   224  by  t h e   i n k   c a r t r i d g e   2 1 7  

as  i t   i s   p u s h e d   b a c k   u n d e r   t h e   f o r c e   of   t h e   s p r i n g   S l .   T h e  

i n k   c a r t r i d g e   217  i s   a l s o   r e t r a c t e d   u n t i l   t h e   s e a l   r i n g   226  

a t t a c h e d   to   t h e   p u s h   r o d   225  a b u t s   a g a i n s t   t h e   s t e p   222  o f  

t h e   r e a r   b a r r e l   221 .   At  t h i s   t i m e ,   t h e   i n k   c a r t r i d g e   217  i s  

b o d i l y   s t o r e d   in   t h e   f r o n t   and  r e a r   b a r r e l s   201 ,   221,   a n d  

t h e   o p e n i n g   203  i n   t h e   f r o n t   b a r r e l   201  i s   c l o s e d   by  t h e  

s e a l i n g   body   206 .   The  w r i t i n g   i n s t r u m e n t   i s   now  s e a l e d   a s  

i l l u s t r a t e d   i n   F i g .   44.   D u r i n g   m o v e m e n t   f rom  t he   p o s i t i o n  

o f   F i g .   50  to   t h e   p o s i t i o n   o f   F i g .   44  v i a   t h e   p o s i t i o n   o f  

F i g .   49 ,   t h e   i n k   c a r t r i d g e   217  i s   r e t r a c t e d   w h i l e   i t s   f r o n t  

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

o f   t h e   r e c e s s   212 ,   so  t h a t   t h e   w r i t i n g   t i p   220  i s   p r e v e n t e d  

f r o m   t o u c h i n g   t h e   s e a l i n g   body   2 0 6 .  

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

( 2 5 t h )   w i l l   be  d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g .   52.  A  f r o n t  

b a r r e l   201  i s   much  s h o r t e r   t h a n   t h a t   of   t h e   f i r s t   e m b o d i m e n t .  

A  s e a l   r i n g   231  i s   r e t a i n e d   by  an  i n n e r   p e r i p h e r y   of  t h e  

f r o n t   b a r r e l   201  n e a r   i t s   r e a r   end  f o r   p r o v i d i n g   a  s e a l  

b e t w e e n   t h e o u t e r   p e r i p h e r y   of  t h e   i n k   c a r t r i d g e   217  and  t h e  

i n n e r   p e r i p h e r y   of   t h e   f r o n t   b a r r e l   201 .   A c c o r d i n g l y ,   t h e  

w r i t i n g   t i p   220  and  t h e   a i r   v e n t   h o l e  2 ' 1 8   a r e   s e a l e d   by  b o t h  

t h e   s e a l i n g   body   206  a t   t h e   o p e n i n g   208  i n   t h e   f r o n t   b a r r e l  



201  and  t h e   s e a l   r i n g   2 3 1 ,  

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

t h e   i n k   c a r t r i d g e   217  b a c k w a r d   i s   p o s i t i o n e d   in   a  r e a r   p o r t i o n  

of  a  r e a r   b a r r e l   221.   A  r o t a r y   cam  227  has   a  c e n t r a l   h o l e  

in  w h i c h   t h e r e   i s   f i t t e d   a  r e a r   end  p o r t i o n   of  a  rod   2 3 2  

l o c a t e d   f o r w a r d   of  t h e   r o t a r y   cam  227.  A  c o n n e c t o r   233  i s  

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

and  a  r e a r   s m a l l e r - d i a m e t e r   c y l i n d r i c a l   p o r t i o n .   A  r e a r   e n d  

p o r t i o n   o f  t h e   ink   c a r t r i d g e   217  i s   f i t t e d   in   t h e   f r o n t  

l a r g e r - d i a m e t e r   c y l i n d r i c a l   p o r t i o n   of  t h e   c o n n e c t o r   2 3 3  

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

o v e r   a  f r o n t   end  p o r t i o n   of  t h e   r o d   232.   T h u s ,   t h e   i n k  

c a r t r i d g e   217  i s   c o u p l e d   to   t h e   rod   232  in  f r o n t   r h e r e o f .  

The  i n k   c a r t r i d g e  2 1 7   i s   r e m o v a b l y   f i t t e d   in  t h e   c o n n e c t o r  

233.   A  b u s h i n g   234  i s   f i t t e d   in   t he   r e a r   end  p o r t i o n   of  t h e  

r e a r   b a r r e l   221 .   A  s p r i n g   Sl  i s   i n t e r p o s e d   b e t w e e n   t h e  

b u s h i n g  2 3 4   and  a  r a d i a l l y   o u t w a r d   f l a n g e   of  t h e   rod   232  f o r  

e n a b l i n g   t he   r o d   232  to   b i a s   t h e  i n k   c a r t r i d g e   217 ,   t h e  

r o t a r y   cam  227  and  t h e   p u s h   r o d   225  b a c k w a r d l y .  

F i g .   53  i l l u s t r a t e s   a  w r i t i n g   i n s t r u m e n t   a c c o r d i n g   t o  

a n o t h e r  e m b o d i m e n t   ( 2 6 t h )   of   t h e   p r e s e n t  i n v e n t i o n .   In  t h i s  

e m b o d i m e n t ,  n o   c o n i c a l   f r o n t   cap  215  i s   e m p l o y e d ,   b u t   a  

f r o n t   b a r r e l   201  has   a  t a p e r e d   f r o n t   end  h a v i n g   an  o p e n i n g  

216  t h e r e i n .   An  i n n e r   t u b e   235  h a v i n g   s u b s t a n t i a l l y   t h e  

same  l e n g t h   as  t h a t   of  t h e   f r o n t   b a r r e l   201  i s   i n s e r t e d   i n t o  



t h e   f r o n t   b a r r e l   201   f r o m   a  r e a r   end  t h e r e o f .   The  i n n e r   t u b e   2 

has   a  f r o n t   s m a l l e r - d i a m e t e r   p o r t i o n   236  w i t h   a  s e a l i n g   b o d y  

206  p i v o t a b l y   m o u n t e d   t h e r e o n   a t   a  f r o n t   e n d  t h e r e o f .   A 

c y l i n d r i c a l . c o n n e c t o r   233  i s   i n t e g r a l   w i t h   a  f r o n t   end   of   a  

r o t a r y   cam  227,   a n d   t h e   i n k   c a r t r i d g e   217  h a s   a  r e a r   e n d  

r e m o v a b l y   f i t t e d   i n   t h e   c o n n e c t o r   233 .   A  s p r i n g   Sl  i s  

d i s p o s e d   b e t w e e n   a  r e a r   end  of   t he   i n n e r   t u b e   235  and  a  

f r o n t   end   o f   t h e   c o n n e c t o r   233  f o r   n o r m a l l y   b i a s i n g   t h e   i n k  

c a r t r i d g e   217  b a c k w a r d .   A  s e a l   r i n g   230  i s   b o n d e d   to   a n  

i n n e r   p e r i p h e r y   o f   a  r e a r   b a r r e l   221  n e a r   i t s   f r o n t   e n d .  

When  t h e   f r o n t   and   r e a r   b a r r e l s   201,   221  a r e   i n t e r c o n n e c t e d  

t h r o u g h   t h r e a d e d   e n g a g e m e n t ,   t h e   s e a l   r i n g   230  i s   h e l d   a g a i n s t  

t h e   r e a r   end   of   t h e   f r o n t   b a r r e l   201  to  s e a l   t h e   c o n n e c t e d  

p o r t i o n s   of   t h e   f r o n t   and   r e a r   b a r r e l s   201 ,   2 2 1 .  

A n o t h e r   e m b o d i m e n t   ( 2 7 t h )   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  d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g s .   54  and  55.   As 

shown   i n   F i g .  5 5 ,   a  p a i r   of   s e a l i n g   b o d i e s ' 2 0 6   w h i c h   c a n  

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

f r o n t   end   of   a  f r o n t   b a r r e l   201.   A  rod   232  i s   i n t e r p o s e d  

b e t w e e n   an  i n k   c a r t r i d g e   217  and  a  r o t a r y   cam  227 ,   t h e   r o d  

232  b e i n g   n o t   c o u p l e d   t o   t h e   i n k   c a r t r i d g e   217.   A  b u s h i n g  

234  i s   f i t t e d   in   a  f r o n t   end   p o r t i o n   o f  a   r e a r   b a r r e l   2 2 1 .  

A  s p r i n g   Sl   f o r   n o r m a l l y   u r g i n g   t h e  i n k   c a r t r i d g e   217  r e a r -  

w a r d   i s   i n t e r p o s e d   b e t w e e n   a  s t e p   o f  t h e   f r o n t   b a r r e l   2 0 1  

n e a r   i t s   f r o n t   e n d   and   a  s t e p   of   t h e   i nk   c a r t r i d g e   217  n e a r  



i t s   f r o n t   e n d .   A  s p r i n g   S2  f o r   n o r m a l l y   b i a s i n g   t h e   r o t a r y  

cam  227  and  t h e  p u s h  r o d   225  b a c k w a r d   i s   i n t e r p o s e d   b e t w e e n  

a  b o t t o m   of   t h e   b u s h i n g   234  and  a  r a d i a l l y   o u t w a r d   f l a n g e  

of  t h e   r o d   232 .   A  p a c k i n g   237  i s   b o n d e d   to  a  f r o n t   s u r f a c e  

of  t h e   b u s h i n g   234  f o r   p r o v i d i n g   a  r e a r   s e a l   f o r   t h e   i n k  

c a r t r i d g e   217  and  a  s e a l   b e t w e e n   t h e   c o n n e c t e d   p o r t i o n s   of  t h e  

f r o n t   and   r e a r   b a r r e l s   201 ,   2 2 1 .  

A n o t h e r   e m b o d i m e n t  ( 2 8 t h )   of   t he   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g s .   56  and  57.  As  shown  i n  

F i g .   56,   a  s e a l i n g   body   206  has   a  f l a t   r e a r   s u r f a c e   h a v i n g  

a  s t r a i g h t   r e c e s s   212.   The  f r o n t   end  of  the   f r o n t   b a r r e l   2 0 1  

has   a  p r o j e c t i o n   238  s i z e d   to   n e a t l y   f i t   in   t h e   r e c e s s   2 1 2 .  

A  s e p a r a t e   l e a f   s p r i n g   239  has   a  r e a r   a r c u a t e   a t t a c h m e n t   2 4 0 .  

For   a s s e m b l y ,   as  shown  in   F i g .   57,   t he   l e a f   s p r i n g   239  i s  

b o n d e d   to   a  f r o n t   s u r f a c e   o f   t h e   s e a l i n g   body  206  and   t h e  

a t t a c h m e n t   240  i s   f i t t e d   o v e r   t he   s m a l l e r - d i a m t e r   p o r t i o n  

202  of  t h e   f r o n t   b a r r e l   201 .   T h e r e a f t e r ,   an  a t t a c h m e n t   r i n g  

241  i s   f i t t e d   o v e r   t he   a t t a c h m e n t   240  to  moun t   t h e   s e a l i n g  

body  2 0 6 . s o   t h a t   i t   c l o s e s   t h e   o p e n i n g   203  in   t h e   s m a l l e r -  

d i a m e t e r   p o r t i o n   202.   As  t h e   s e a l i n g  b o d y   206  i s   a t t a c h e d  

in  p o s i t i o n ,   t h e   p r o j e c t i o n   238  of  t h e . s m a l l e r - d i a m e t e r  

p o r t i o n   202  i s   n e a t l y   f i t t e d   in  t h e  r e c e s s   212  in  t h e  

s e a l i n g   body   2 0 6 .  

F i g .   58  is   a  c r o s s - s e c t i o n a l   v i ew   of  a  w r i t i n g  



i n s t r u m e n t   a c c o r d i n g   to   a n o t h e r   e m b o d i m e n t   ( 2 9 t h )   of  t h e  

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

b a r r e l   301  h a v i n g   a x i s l   g r o o v e s   d e f i n e d   in   a  cam  w a l l   3 0 2  

o r   an  i n n e r   p e r i p h e r y   of   t h e   f r o n t   b a r r e l   301  in   t h e   v i c i n i t y  

o f   a  c e n t r a l   p o r t i o n   t h e r e o f ,   t h e   cam  w a l l   302  h a v i n g   a  f r o n t  

i n c l i n e d   l o c k i n g   e d g e .  

A  s l i d a b l e   t u b e   303  i s   f i t t e d   i n   t h e   f r o n t   b a r r e l   3 0 1  

a n d   h a s   t h r e e   a x i a l   s l i t s   304 ,   304 ,   304  e x t e n d i n g   f rom  a  r e a r  

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

s l i d a b l e   t u b e   303  has   a  t a p e r e d   f r o n t   end   h a v i n g   a  t h r o u g h  

h o l e   3 0 5  i n   i t s   d i s t a l   e n d .  

A  s e a l   t u b e   306  i s   f i t t e d   in   a  f r o n t   p o r t i o n   of   t h e  

s l i d a b l e   t u b e   303.   The  s e a l   t u b e   306  has   t h r e e   l e g s   3 0 7 ,  

3 0 7 ,   307  a n g u l a r l y   s p a c e d   a t   e q u a l   i n t e r v a l s   and  e x t e n d i n g  

r a d i a l l y   o u t w a r d l y   f r o m   a  r e a r   end  of  t h e   s e a l   t u b e   3 0 6 .  

The   t h r e e   l e g s .   307 ,   307,   307  p r o j e c t   r e s p e c t i v e l y   t h r o u g h  

t h e   s l i t s   304 ,   3 0 4 , . 3 0 4   in   t h e   s l i d a b l e   t u b e   303  r a d i a l l y  

o u t w a r d l y   of   t h e   s l i d a b l e   t u b e   303 .   A  s e a l   r i n g   308  i s  

r e t a i n e d   in   an  i n n e r   p e r i p h e r y   of   t h e   s e a l   t u b e   306  n e a r  

a  r e a r   e n d   t h e r e o f .   The  s e a l   t u b e   30'6  i n c l u d e s   a  s m a l l e r -  

d i a m e t e r   f r o n t   e n d  p o r t i o n   309  h a v i n g   an  o p e n i n g   310  i n  

a  d i s t a l   end   t h e r e o f .  

A  s e a l i n g   body   13  s p r i n g   b i a s e d   in   i t s   o p e n i n g  

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

306  in   t h e   v i c i n i t y   of  t h e   d i s t a l   end  t h e r e o f .  



A  r o t a r y   cam  319  i s   f i t t e d   o v e r   t h e   s l i d a b l e   t u b e   3 0 3  

b e h i n d   t h e  . l e g s   307 ,   307 ,   307  of   t he   s e a l   t u b e   306 .   T h e  

r o t a r y   cam  3 1 9  h a s   a x i a l   r i d g e s   p r o j e c t i n g   on  an  o u t e r  

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

in   t h e   cam  w a l l   302 .   The  r o t a r y   cam  319  has   a  r e a r   i n c l i n e d  

e d g e .   A  cam  r i n g   320  i s   f i x e d l y   f i t t e d   o v e r   t h e   s l i d a b l e   t u b e  

30  r e a r w a r d   of  t he   r o t a r y   cam  319.  The  cam  r i n g   320  h a s  

r i d g e s   p r o j e c t i n g   on  an  o u t e r   p e r i p h e r y   t h e r e o f   and  f i t t e d  

r e s p e c t i v e l y   in   t h e   g r o o v e s   in   t he   cam  w a l l   302 .   The  c a m  

r i n g   320  a l s o   has   a  f r o n t   i n c l i n e d   e d g e .   A  s p r i n g   Sl  i s  

d i s p o s e d   b e t w e e n   t h e   l e g s   307 ,   307,   307  of  t h e   s e a l   t u b e   306  

and  a  r i n g   321  t h r e a d e d   i n t o   a  f r o n t   end  of   t h e   f r o n t   b a r r e l  

3 0 1 .  

A  w r i t i n g   member   322  s u c h   as  an  i n k   c a r t r i d g e   i s  

s t o r e d   in   t h e   s e a l   t u b e   306  and  the   s l i d a b l e   t u b e   303.   T h e  

ink   c a r t r i d g e   322  can  be  i n s e r t e d   f rom  a  r e a r   end   of   t he   f r o n t  

b a r r e l   3 0 1 .   As  t h e   i n k   c a r t r i d g e   322  i s   i n s e r t e d ,   t h e   s e a l  

r i n g   308  f i t t e d   i n  t h e   s e a l   t u b e   306  i s   h e l d   in   i n t i m a t e  

c o n t a c t   w i t h   an  o u t e r   p e r i p h e r y   of  t h e   i nk   c a r t r i d g e   322  t o  

s e a l   t h e   s p a c e   b e t w e e n   t h e   s e a l   t u b e   306  and  t h e   i n k  

c a r t r i d g e   322.   The  i n k   c a r t r i d g e   322  has   a  f r o n t   a i r   v e n t  

h o l e   323  and  a  s m a l l e r - d i a m e t e r   f r o n t   end  p o r t i o n   324  w i t h  

a  w r i t i n g   t i p   325  on  i t s   f r o n t   end .   A  r e c e s s   326  i s   f o r m e d  

in  a  r e a r   end  of  t he   i nk   c a r t r i d g e   3 2 2 .  

A  s e p a r a t e   c o n n e c t o r   327  has  a  f r o n t   c y l i n d r i c a l  



p r o j e c t i o n   328  f i t t e d   in   t h e   r e c e s s   326  of  t h e   i nk   c a r t r i d g e  

322 .   The  c o n n e c t o r   327  h a s   t h r e e   a n g u l a r l y   e q u i d i s t a n t  

l e g s   3 2 9 ,   329 ,   329  p r o j e c t i n g   on  an  o u t e r   p e r i p h e r y   t h e r e o f  

and  e x t e n d i n g   r a d i a l l y   o u t w a r d l y   t h r o u g h   t h e   s l i t s   304 ,   3 0 4 ,  

304  r e s p e c t i v e l y ,   in   t h e   s l i d a b l e   t u b e   3 0 3 .  

.  Fo r   a s s e m b l y ,   a  r e i n f o r c e m e n t   r i n g   330  i s   f i t t e d   i n  

t h e   r e a r   end   o f   t h e   s l i d a b l e   t u b e   303  and  t h e n   a  s p r i n g   S2  i s  

d i s p o s e d   b e t w e e n   t h e   c o n n e c t o r   327  and  a  b o t t o m   of  a  p u s h  

member   3 3 1 ,   w h i l e   a t   t h e   same  t i m e   a  f r o n t   end  p o r t i o n   o f  

t h e   p u s h   member   331  i s   t h r e a d e d   o v e r   a  r e a r   end  p o r t i o n   o f  

t h e   s l i d a b l e   t u b e   303.   T h e n ,   t h e   l e g s   329 ,   329 ,   329  of  t h e  

c o n n e c t o r   327  a r e   h e l d   a g a i n s t   a  r e a r   end  s u r f a c e   of  t h e  

f r o n t   b a r r e l ,   3 0 1 ,   and  a  r e a r   b a r r e l   332  i s   f i t t e d   o v e r   t h e  

p u s h   m e m b e r   331  f rom  b e h i n d .   A  f r o n t   end  p o r t i o n   of  t h e   r e a r  

b a r r e l   332  i s   t h r e a d e d   o v e r   a  r e a r   end  p o r t i o n   of  t h e   f r o n t  

b a r r e l   301 .   The  l e g s   329,   329 ,   329  of  t he   c o n n e c t o r   327  a r e  

now  f i x e d l y   c l a m p e d   b e t w e e n   t h e   r e a r   end  s u r f a c e   of   t h e  

f r o n t   b a r r e l   301  and  a  s t e p   f o r m e d   on  an  i n n e r   p e r i p h e r y   o f  

t h e   r e a r   b a r r e l   332  n e a r   t h e   f r o n t   end  t h e r e o f .   T h u s ,   t h e  

r e a r   b a r r e l   332  i s   c o u p l e d   to   t h e   f r o n t _ b a r r e l   301  a t   t h e  

r e a r   e n d   t h e r e o f .   The  w r i t i n g   i n s t r u m e n t   is   t h u s   a s s e m b l e d  

as  s h o w n   in  F i g .   58.  At  t h i s   t i m e ,   t he   p u s h   member  331  i s  

u r g e d   by  t h e   s p r i n g   S2  to  move  b a c k w a r d l y   and  p r o j e c t   r e a r -  

w a r d   t h r o u g h   a  r e a r   o p e n i n g   333  in  t he   r e a r   b a r r e l   3 3 2 .  



F i g ,   58  shows   t he   w r i t i n g   i n s t r u m e n t   in  a  s e a l e d  

c o n d i t i o n .   The  r o t a r y   cam  319  as  in   an  a d v a n c e d   p o s i t i o n  

w i t h   t he   s p r i n g   Sl  u n d e r   c o m p r e s s i o n   and  b e a r s   t he   l e g s   3 0 7 ,  

307,   307  of   t h e   s e a l   t u b e   306  to  m a i n t a i n   t he   l a t t e r   in   a n  

a d v a n c e d   p o s i t i o n .   At  t h i s   t i m e ,   t h e   s l i d a b l e   t u b e   303  i s  

u r g e d   b a c k w a r d   u n d e r   t h e   f o r c e   of  t h e   s p r i n g   S2  to  e n a b l e   a n  

i n n e r   s u r f a c e   of   t h e   s l i d a b l e   t u b e   303  a t   the   f r o n t   e n d  

t h e r e o f   t o ' p u s h   t h e   s e a l i n g   body   313  b a c k w a r d l y .   The  s e a l  

member  3 1 4 . a t t a c h e d   to  t h e   s e a l i n g   body   313  c l o s e s   and  s e c u r e l y  

s e a l s   t he   o p e n i n g   310  in   t h e   s e a l   t u b e   306.   The  s e a l   r i n g   3 0 8  

p r o v i d e s   a  s e a l   b e t w e e n   t h e   r e a r   end  of  t h e   s e a l   t u b e   3 0 6  

and  t he   o u t e r   p e r i p h e r y   of  t h e   ink   c a r t r i d g e   322.   A c c o r d i n g l y ,  

t h e   a i r   v e n t   h o l e   323  and  t he   i nk   c a r t r i d g e   325  w h i c h   a r e  

p o s i t i o n e d   f o r w a r d   of   t h e   s e a l   r i n g   308  a r e   s e a l e d .  

To  b r i n g   t he   w r i t i n g   i n s t r u m e n t   f rom  the   s e a l e d  

c o n d i t i o n   to   a  w r i t i n g   c o n d i t i o n ,   t h e   p u s h   member  331  i s  

p u s h e d ,   w h e r e u p o n   t h e  s l i d a b l e   t u b e   303  i s   a d v a n c e d   w h i l e  

c o m p r e s s i n g   t h e   s p r i n g   S2.  As  t h e   s l i d a b l e   t u b e   303  i s   m o v e d  

f o r w a r d l y  t h e   s e a l i n g   body  313  i s   r e l e a s e d   and  s w i n g s   f o r -  

ward   u n d e r   t h e   r e s i l i e n c y   of  t h e   s p r i n g   317,   t h e r e b y   o p e n i n g  

the   o p e n i n g   310  in  t h e   s e a l   t u b e   306  a s  s h o w n   in  F i g .  5 9 .  

On  a d v a n c i n g   m o v e m e n t   of  t he   s l i d a b l e   t u b e   303,   the   cam  r i n g  

320  a t t a c h e d   to  t he   s l i d a b l e   t u b e   303  a l s o   a d v a n c e s   to   p u s h  

the   r o t a r y   cam  319.   The  r o t a r y   cam  3 1 9  p u s h e s   t he   l e g s  3 0 7 ,  

3 0 7 ,  3 0 7   to  move  t h e   s e a l   t u b e   3 0 6 . f o r w a r d   w h i l e   c o m p r e s s i n g  



t h e   s p r i n g   Sl  u n t i l ' t h e   r o t a r y   cam  319  i s   p o s i t i o n e d  

s l i g h t l y   a h e a d   of   t h e   f r o n t   e d g e   of  t h e   cam  w a l l   302  as  s h o w n  

in   F i g ,   60.   At  t h i s   t i m e ,   t h e   r o t a r y   cam  319  i s   s l i g h t l y  

t u r n e d   a l o n g   t h e   f r o n t   i n c l i n e d   edge   of  t h e   cam  r i n g   3 2 0 .  

When  t h e   p u s h   member   331  i s   r e l e a s e d   of  a  p u s h ,   t h e   s l i d a b l e  

t u b e   303  i s   r e t r a c t e d   u n d e r   t h e   b i a s   of  t h e   s p r i n g   S2,  a n d  

t h e   cam  r i n g   S2  i s   a l s o   p u s h e d   back   a l o n g   t h e   cam  w a l l   3 0 2 .  

The  r o t a r y   cam  319  i s   a l s o   r e t r a c t e d   a l o n g   t h e   cam  w a l l   3 0 2  

t o g e t h e r   w i t h   t h e   s e a l   t u b e   306  by  b e i n g   p u s h e d   by  the   l e g s  

307  u n d e r   t h e   f o r c e   o f   t h e   s p r i n g   S1,  u n t i l   t h e   t i p   end  o f  

t h e   i n k   c a r t r i d g e   322  p r o j e c t s   t h r o u g h   t h e   h o l e   305  in   t h e  

s l i d a b l e   t u b e   303  as  shown  in   F i g .   61.  The  w r i t i n g   i n s t r u -  

m e n t   i s   now  r e a d y   f o r   w r i t i n g   o p e r a t i o n .  

To  b r i n g   t h e   w r i t i n g   i n s t r u m e n t   f r o m   t he   w r i t i n g  

c o n d i t i o n   b a c k   to   t h e   s e a l e d   c o n d i t i o n ,   t h e   p u s h   member  3 3 1  

i s   p u s h e d   in   t h e   p o s i t i o n   shown  in  F i g .   61.   When  t h e  

p u s h   m e m b e r   331  i s   p u s h e d ,   t h e   r o t a r y   cam  319  i s   a d v a n c e d ,  

and   when   t h e   r o t a r y   cam  319  i s   p o s i t i o n e d   s l i g h t l y   a h e a d   o f  

t h e   f r o n t   e d g e   of   t h e   cam  w a l l   302  as  shown  in  F i g .   60,   t h e  

p u s h   member   331  i s   r e l e a s e d   o f   a  p u s h .   The  r o t a r y   cam  319  i s  

t h e n   s l i g h t l y   t u r n e d   and  t h e n   s l i g h t l y   p u s h e d   back   by  t h e  

l e g s   307  u n d e r   t h e - r e s i l i e n t   f o r c e  o f   t h e   s p r i n g   S l .  

The  r o t a r y   cam  319  i s   t h e n   e n g a g e d   by  t h e   f r o n t   l o c k i n g   e d g e  

o f   t h e   cam  w a l l   302 ,   t h u s   p r e v e n t i n g   t h e   s e a l   t u b e   306  

f r o m   b e i n g   r e t r a c t e d .   The  s l i d a b l e   t u b e   303  i s   a l s o   r e t r a c t e d  



u n d e r   t h e   f o r c e   of  t he   s p r i n g   S2  to   t h e r e b y   e n a b l e   the   f r o n t  

i n n e r   s u r f a c e   of   t h e   s l i d a b l e   t u b e   303  to  p u s h   t h e   s e a l i n g  

body   313  u n t i l   t h e   l a t t e r   c l o s e s   and   s e a l s   t h e   o p e n i n g   3 1 0  

in   t h e   s e a l   t u b e   306.   T h e r e f o r e ,   t h e   w r i t i n g   i n s t r u m e n t   i s  

now  in  t h e   s e a l e d   c o n d i t i o n   as  shown  in  F i g .   5 8 .  

A n o t h e r   e m b o d i m e n t   ( 3 0 t h )   of  t h e   i n v e n t i o n   w i l l   now 

be  d e s c r i b e d   w i t h   r e f e r e n c e : t o   F i g .   61,  in  w h i c h   a  f r o n t  

b a r r e l   301  and  a  r e a r   b a r r e l   332  a r e   f o r m e d   i n t e g r a l l y   w i t h  

e a c h   o t h e r   and  f u r t h e r   a  c o n n e c t o r   327  i s   f o r m e d   i n t e g r a l l y  

' w i t h   t h e   r e a r   b a r r e l   332  v i a   i t s   t h r e e   l e g s .   T h r e e  

a s s o c i a t e d   s l i t s   304,   304,   304  a r e   f o r m e d   on  t h e   f r o n t   s i d e  

of  a  s l i d a b l e   t u b e   303.  A  push   member   331  i s   f o r m e d   i n t e g r a l -  

ly  w i t h   t he   s l i d a b l e   t u b e   303.  A  r i n g   308  i s   f i t t e d   in  a  

r e a r   end  o p e n i n g   of  t h e   r e a r   b a r r e l .   A f t e r   a  r e i n f o r c e m e n t  

r i n g   330  i s   f i t t e d   in  an  i n t e r i o r   of   a  t i p   member   335,  t h e  

t i p   member  w i t h   t he   r e i n f o r c e m e n t   r i n g   330  i t   t h r e a d e d l y  

e n g a g e d   w i t h   a  f r o n t   end  p o r t i o n   of   t h e   s l i d a b l e   t u b e   3 0 3 .  

The  r e i n f o r c e m e n t   r i n g   330  s e r v e s   to   r e i n f o r c e   t he   f r o n t  

p o r t i o n   of  t he   s l i d a b l e  t u b e   303  h a v i n g   t h e   t h r e e   s l i t s   3 0 4 ,  

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

shown  in  F i g .   58  to   6 1 .  

A n o t h e r   e m b o d i m e n t   ( 3 1 s t )   of  t he   i n v e n t i o n   w i l l   now 

be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g .   62  in  w h i c h   the   s e a l  

member  313  i s   c o m p o s e d   of  o p e n a b l e   d i v i d e d   h a l v e s   e a c h   h a v i n g  

on  t he   r e a r   s i d e   a  s t r a i g h t   g r o o v e   337.   Such  a  s e a l   m e m b e r  



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

F i g .   63  i s   a  c r o s s - s e c t i o n a l   v i e w   of  a  w r i t i n g  

i n s t r u m e n t   a c c o r d i n g   t o   a n o t h e r   e m b o d i m e n t   (32nd)   of   t h e  

p r e s e n t   i n v e n t i o n .   The  w r i t i n g   i n s t r u m e n t   c o m p r i s e s   a  

c y l i n d r i c a l   f r o n t   b a r r e l   401  i n c l u d i n g   a  t a p e r e d   d i s t a l   e n d  

p o r t i o n   h a v i n g   a  t h r o u g h   h o l e   402  f o r m e d   in   a  d i s t a l   e n d  

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

w r i t i n g   member   d e s c r i b e d   b e f o r e .  

A  c y l i n d e r   403  i s   f i x e d l y   f i t t e d   in   t h e   f r o n t   b a r r e l  

.401  w i t h   an  i n n e r   t u b e   404  a t t a c h e d   to - . a   f r o n t   end  of   t h e  

c y l i n d e r   403 .   The  i n n e r   t u b e   404  i s   made  of  a  m a g n e t i c  

m a t e r i a l .   The  i n n e r   t u b e   404  has   a  s m a l l e r - d i a m e t e r   f r o n t  

end   p o r t i o n   405  h a v i n g   an  o p e n i n g   406  in   i t s   d i s t a l   e n d .  

As  shown  in   F i g .   64 ,   t h e   s m a l l e r - d i a m e t e r   p o r t i o n   405  has   a  

p a i r   of   l u g s   407 ,   407  h a v i n g   s m a l l   a p e r t u r e s   408 ,   408 ,   r e s -  

p e c t i v e l y .  

A  s e p a r a t e   s e a l i n g   body  409  i s   s u b s t a n t i a l l y   d i s k -  

s h a p e d   and  s i z e d   t o   c l o s e   an  o p e n i n g   406  in   t h e   i n n e r   t u b e  

404 .   The  s e a l i n g   b o d y   409  has   a  l e g   410  h a v i n g   a  s m a l l  

a p e r t u r e   411 .   A  s e a l   r i n g   412  i s   a t t a c h e d   to   a  r e a r   o u t e r  

p e r i p h e r a l   e d g e   of   t h e   s e a l i n g   b o d v . 4 0 9   and  i s   of  a  s i z e  

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

d i a m e t e r   p o r t i o n   o f   t h e   i n n e r   t u b e   404.   The  s e a l   r i n g   4 1 2  

i s   made  of  m a g n e t i c   r u b b e r .   The  s e a l i n g   body   409  has   on  a  

r e a r   s u r f a c e   t h e r e o f   a  p r o j e c t i o n   413  h a v i n g   a  c e n t r a l   r e c e s s  



4 1 4 .  

For   a s s e m b l y ,   t h e   l u g   410  on  t h e   s e a l i n g   body  409  i s  

b r o u g h t   b e t w e e n   the   l u g s   407,   407  on  t he   i n n e r   t u b e   404 ,   a n d  

a  s i n g l e   p i n   415  i s   i n s e r t e d   t h r o u g h   t he   s m a l l   a p e r t u r e s  

408,   408  in   t he   l u g s   407,   407  and  t h e   s m a l l   a p e r t u r e   411  in   t h e  

l e g   410.   T h u s ,   t he   s e a l i n g   body  409  i s   p i v o t a b l y   m o u n t e d   o n  

t h e   i n n e r   t u b e   404  in   f r o n t   t h e r e o f .   When  the   s e a l i n g   b o d y  

409  i s   a n g u l a r l y   moved  b a c k ,   t h e   s e a l   r i n g   412  of  m a g n e t i c  

r u b b e r   i s   a t t r a c t e d   to   t h e   f r o n t   edge   of  t he   i n n e r   t u b e  

'404  of   m a g n e t i c   m a t e r i a l ,   and  t he   s e a l i n g   body  409  c l o s e s  

t h e   o p e n i n g   406  in  t h e   i n n e r   t u b e   404.  When  the   s e a l i n g  

body  409  i s   t u r n e d   f o r w a r d ,   t h e   o p e n i n g   406  in   t he   i n n e r  

t u b e   404  i s   o p e n e d .   Where  t h e r e   i s   no  o b s t r u c t i o n   in  t he   w a y ,  

t h e   s e a l i n g  b o d y   409  i s   a t t r a c t e d   to   t h e   f r o n t   end  of  t h e  

i n n e r   t u b e   404  u n d e r   t h e   m a g n e t i c   f o r c e   of   the   s e a l   r i n g   4 1 2 .  

A  s p r i n g   417  i s   d i s p o s e d   b e t w e e n   an  i n n e r   s t e p   o f  

t h e   i n n e r . t u b e   404  and  an  s t e p   on  an  o u t e r   p e r i p h e r y   of  a  

w r i t i n g   member  416  s u c h   as  an  ink   c a r t r i d g e   in  the   v i c i n i t y  

of  a  d i s t a l   end  t h e r e o f ,   t he   ink   c a r t r i d g e   416  b e i n g   f i t t e d  

in  t h e   i n n e r   t u b e   404  and  t he   c y l i n d e r   4 0 3 .   The  i n k  

c a r t r i d g e   416  has  a  f r o n t   a i r   v e n t   h o l e   418  and  a  s m a l l e r -  

d i a m e t e r   f r o n t   end  p o r t i o n   419  w i t h  a   w r i t i n g   t i p   416  o n  

i t s   d i s t a l   end .   The  a i r   v e n t   h o l e   418  may  be  f o r m e d   in  a  

t a i l   end  of  t he   ink  c a r t r i d g e   416.   The  ink   c a r t r i d g e   416  

h a s  a   r e a r   end  p o r t i o n   p r o j e c t i n g   b a c k w a r d   b e y o n d   the   r e a r  



end   of  t h e   f r o n t   b a r r e l   401.   A  c y l i n d e r   421  i s   f i t t e d   o v e r  

t h e   p r o j e c t i n g   end   p o r t i o n   of   t h e   i n k   c a r t r i d g e   416 .   T h e  

c y l i n d e r   421  h a s   a  r e a r   end  p o r t i o n   e x t e n d i n g   s l i g h t l y  

r e a r w a r d   o f   a  r e a r   end  of   t h e   i n k   c a r t r i d g e   4 1 6 .  

A  s e a l   r i n g   422  i s   f i t t e d   o v e r   t h e   c y l i n d e r   421  b e h i n d  

a  f l a n g e   on  a  f r o n t   end  of  t h e   c y l i n d e r   421 .   A n o t h e r   c y l i n d e r  

423  i s   f i t t e d   o v e r   t h e   c y l i n d e r   421 ,   t h e   c y l i n d e r   423  b e i n g  

a s s e m b l e d   o n t o   t h e   c y l i n d e r   421  f rom  a  r e a r   end  t h e r e o f .   T h e  

c y l i n d e r   423  h a s   a  l a r g e r - d i a m e t e r   f r o n t   end   p o r t i o n   4 2 5  

w i t h   a  s t e p   424  a t   a  r e a r   end  t h e r e o f .   A  r e s i l i e n t   s e a l   r i n g  

426  i s   f i t t e d   o v e r   t h e   l a r g e r - d i a m e t e r   p o r t i o n   425.   A f t e r  

t h e   s e a l   r i n g   426  i s   m o u n t e d ,   t h e   l a r g e r - d i a m e t e r   p o r t i o n  

425  i s   m o u n t e d   w i t h   a  f o r c e   f i t   in   t h e   f r o n t   b a r r e l   4 0 1  

n e a r   a  r e a r   end   t h e r e o f .   A n o t h e r   c y l i n d e r   427  i s   f i t t e d  

o v e r   a  r e a r   p o r t i o n   of   t h e   c y l i n d e r   4 2 3 .  

A  c y l i n d e r  4 2 8   i s   m o u n t e d   i n   a  r e a r   end   of  t h e   c y l i n d e r  

423  by  b e i n g   f i t t e d   f r o m   t h e   r e a r   end  t h e r e o f ,   t h e   c y l i n d e r  

428  h a v i n g   a  r a d i a l l y   o u t w a r d   p r o j e c t i o n   429 .   A  g u i d e  

t u b e   430  i s   f i t t e d   o v e r   a  r e a r   end   p o r t i o n   of   t h e   c y l i n d e r  

421  and   h a s   a  r e a r   end  p r o j e c t i n g   b e h o n d   t h e   r e a r   end  o f  

t h e   c y l i n d e r   4 2 1 .   The  g u i d e   t u b e   430  has   an  a x i a l   s l i t   4 3 1  

w i t h   t h e   p r o j e c t i o n   429  of  t h e   s l i d e r   428  f i t t e d   t h e r e i n .  

The  p r o j e c t i n g   r e a r ' e n d   of  t h e   g u i d e   t u b e   430  has   a  c i r c u m -  

f e r e n t i a l   s l o t   4 3 2 .  

A  cam  t u b e   433  i s   f i t t e d   o v e r   t h e   g u i d e   t u b e   430  a n d  



h a s   an  i n n e r   p r o j e c t i o n   434  f i t t e d   in  t h e   s l o t   4 3 2  

in   t h e   g u i d e   t u b e   430 .   The  cam  t u b e   433  has   a  f r o n t   i n c l i n e d  

edge   s e r v i n g   as  a  cam  s u r f a c e   and  i n c l u d i n g   a  l o c k i n g   e d g e  

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

A  r e a r   b a r r e l   435  i s .  f i t t e d   o v e r   t h e   cam  t u b e   4 3 3 .  

The  r e a r   b a r r e l   435  i s   b r o u g h t   o v e r   t he   cam  t u b e   433  f r o m  

a  r e a r   end   t h e r e o f .   The  r e a r   b a r r e l   435  has   a  f r o n t   end  h e l d  

a g a i n s t   a  r e a r   end  of  t h e   f r o n t   b a r r e l   401.  The  f r o n t   b a r r e l  

401  i s   r e m o v a b l y   f i t t e d   o v e r   and  r o t a t a b l e   w i t h   t h e   l a r g e r -  

' d i a m e t e r   p o r t i o n   425  of   t h e   c y l i n d e r   423.  The  f r o n t   and  r e a r  

b a r r e l s   401 ,   435  c o n s t i t u t e   a  body   of   the   w r i t i n g   i n s t r u m e n t .  

F i g .   63  shows  t he   w r i t i n g   i n s t r u m e n t   in   a  s e a l e d  

c o n d i t i o n .   The  t i p   end  of  t h e   i n k   c a r t r i d g e   416  i s   f u l l y  

s t o r e d   in   t he   i n n e r   t u b e   404 ,   and  t h e   s e a l   r i n g   412  i s  

m a g n e t i c a l l y   a t t r a c t e d   to  t h e   f r o n t   edge   of  the   i n n e r   t u b e  

404,   w i t h   t h e   s e a l i n g   body  409  c l o s i n g   and  s e a l i n g   t he   o p e n -  

i n g   406  in   t h e   i n n e r   t u b e   404 .   The  ink   c a r t r i d g e   416  i s  

r e t r a c t e d   u n d e r   the   f o r c e   of   t h e   s p r i n g   417,   and  t h e   s e a l  

r i n g   422  on  t h e   f r o n t   end  of  t h e   c y l i n d e r   421  i s   h e l d   a g a i n s t  

t h e   s t e p   424  of   t he   c y l i n d e r   423  to  p r o v i d e   a  s e a l   b e t w e e n  

t h e   c y l i n d e r s   4 2 1 ,  4 2 3 .   The  s e a l   r i n g   426  f i t t e d   o v e r   t h e  

l a r g e r - d i a m e t e r   p o r t i o n   425  of   t h e   c y l i n d e r   423  p r o v i d e s   a  

s e a l   b e t w e e n   t he   f r o n t   b a r r e l   401  and  the   l a r g e r - d i a m e t e r  

p o r t i o n   425.   The  r e a r   s e a l s   f o r   t he   ink  c a r t r i d g e   4 1 6  a r e  

t h e r e f o r e   e f f e c t e d   by  the   s e a l   r i n g s   422,  426.  As  a  



c o n s e q u e n c e ,   t h e   w r i t i n g   t i p   420  and  t h e   a i r   v e n t   h o l e   4 1 8  

a r e   f u l l y   s e a l e d .   I n  t h i s   s e a l e d   c o n d i t i o n ,   t h e   p r o j e c t i o n   4 2 9  

of   t h e   s l i d e r   428  i s   k e p t   o u t   of  c o n t a c t   w i t h   a  f r o n t   edge   o f  

t h e   cam  t u b e   4 3 3 ,  

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

c o n d i t i o n   to   a  w r i t i n g   c o n d i t i o n ,   t h e   r e a r   b a r r e l   435  i s  

t u r n e d   w i t h   r e s p e c t   to   t h e   f r o n t   b a r r e l   401 .   When  t h e   r e a r  

b a r r e l   435  i s   t u r n e d ,   t h e   cam  t u b e   433  t u r n s   t h e r e w i t h ,   w i t h  

t h e   p r o j e c t i o n   434  of   t h e   cam  t u b e   433  f i t t e d   in   t h e   s l o t   4 3 2  

in   t h e   g u i d e   t u b e   430 .   As  t h e   cam  t u b e   433  t u r n s ,   t h e   c a m  

s u r f a c e   o r  t h e   f r o n t   e d g e   of  t h e   cam  t u b e   433  i s   b r o u g h t  

i n t o   c o n t a c t   w i t h   t h e   p r o j e c t i o n   429  of  t h e   s l i d e r   4 2 8 .  

T h e r e a f t e r ,   t h e   cam  s u r f a c e   p u s h e s   t he   p r o j e c t i o n   429  t o  

move  f o r w a r d   t h e   i n k   c a r t r i d g e   416  w h i l e   c o m p r e s s i n g   t h e  

s p r i n g   417 .   The  w r i t i n g   t i p   420  of  t h e   i n k   c a r t r i d g e   416  i s  

f i t t e d   in   t h e   r e c e s s   414  in   t h e   s e a l i n g   b o d y   403  w h i l e   a t  

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

416  a b u t s   a g a i n s t   s h o u l d e r s   of   t h e   r e c e s s   414 .   The  w r i t i n g  

t i p   420  i s   t h e r e f o r e   p r e v e n t e d   f rom  c o n t a c t i n g   t h e   s e a l i n g  

b o d y   409 .   The  w r i t i n g   t i p e   420  i s   a d v a n c e d   w h i l e   t h e   f r o n t  

i n c l i n e d   s u r f a c e   of   t h e   i nk   c a r t r i d g e   416  p u s h e s   a s i d e   t h e  

s e a l i n g   body   409 ,   u n t i l   t h e   s m a l l e r - d i a m e t e r   p o r t i o n   419  

of   t h e   i n k   c a r t r i d g e   416  p r o j e c t s   t h r o u g h   t h e   h o l e   402  i n  

t h e   f r o n t   b a r r e l   401  as  shown  in  F i g .   66.  The  w r i t i n g  

,  i n s t r u m e n t   i s   now  in  t h e   w r i t i n g   c o n d i t i o n .   At  t h i s   t i m e ,  



t h e   p r o j e c t i o n   429  of  t he   s l i d e r   428  i s   e n g a g e d   by  t h e  

l o c k i n g   edge   of  t he   cam  t u b e   423.   The  w r i t i n g   i n s t r u m e n t  

i s   in   r e a d i n e s s   f o r   w r i t i n g   o p e r a t i o n .  

For   b r i n g i n g   the   w r i t i n g   i n s t r u m e n t   f rom  the   w r i t i n g  

c o n d i t i o n   back   to  t he   s e a l e d   c o n d i t i o n ,   t h e   r e a r   b a r r e l   4 3 5  

i s   t u r n e d   in  an  o p p o s i t e   d i r e c t i o n   in  the   p o s i t i o n   of  F i g .   6 6 .  

The  p r o j e c t i o n   429  is  u n l o c k e d   f rom  the   l o c k i n g   edge   of  t h e  

cam  t u b e   433,   and  t h e r e a f t e r   moves  b a c k   a l o n g   the   cam 

s u r f a c e   o f - t h e   cam  t u b e   433  s i n c e   t h e   ink   c a r t r i d g e   416  i s  

u r g e d   b a c k w a r d   u n d e r   t h e   f o r c e   of  t he   s p r i n g   417.  The  i n k  

c a r t r i d g e   416  a l s o   moves  b a c k w a r d .   When  t h e   s e a l   r i n g   4 2 2  

a b u t s   a g a i n s t   t he   s t e p   424  of   t h e   c y l i n d e r   423 ,   t he   i n k  

c a r t r i d g e   416  is   p r e v e n t e d   f rom  b e i n g   r e t r a c t e d .   At  t h i s  

t i m e ,   t h e   t i p   end  of  t he   i n k   c a r t r i d g e   416  i s   f u l l y   a c c o m m o -  

d a t e d   in   t h e  i n n e r   t u b e   406  and  s e a l e d   as  shown  in   F i g .   6 3  

by  t h e   s e a l i n g   body  409  w h i c h   c l o s e s   t he   o p e n i n g   406  in   t h e  

i n n e r   t u b e   404  u n d e r   t he   m a g n e t i c   a t t r a c t i o n   b e t w e e n   t h e  

s e a l   r i n g  4 1 2   and  t he   i n n e r   t u b e   404.   D u r i n g   m o v e m e n t  

f r o m   t h e   p o s i t i o n   of  F i g .   66  to   t he   p o s i t i o n  o f   F i g .   63  t h r o u g h  

t h e   p o s i t i o n   of  F i g .   65,  t he   i n k   c a r t r i d g e   416  is  r e t r a c t e d  

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

s h o u l d e r s   of  the   r e c e s s   414  in   t he   s e a l i n g   body  409,   so  t h a t .  

t h e   w r i t i n g   t i p   420  is  k e p t   o u t   of  c o n t a c t   w i t h   t h e   s e a l i n g  

body   4 0 9 .  

A n o t h e r   e m b o d i m e n t   ( 3 3 r d )   of  the   i n v e n t i o n   w i l l   n o t  



be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s ,   67  to   70,   in  w h i c h   a n  

i n n e r   t u b e   404  i s   m o u n t e d   on  t h e   f r o n t   b a r r e l   401.   As  s h o w n  

in  F i g .   68 ,   a  m o u n t i n g   member   436  in   t h e   f o r m   of  a  cap  has   i n  

i t s   c e n t r a l ' p o r t i o n   a  h o l e   i n t o   w h i c h   t h e   s m a l l e r - d i a m e t e r  

p o r t i o n   405  o f   t h e   i n n e r   c y l i n d e r   404  may  be  j u s t   f i t t e d .  

A  p a i r   o f   d i a m e t r i c a l l y   o p p o s i t e   s l o t s   a r e   f o r m e d   t h e   h o l e  

f o r m e d   i n   t h e   m o u n t i n g   member   436  so  t h a t   s t r i p s   437 ,   437  a r e  

f o r m e d   e x t e n d i n g   f r o m   t h e   s l o t s .   A l s o ,   a n o t h e r   s l o t   4 3 8  

i s   f o r m e d   a t   a  p o s i t i o n   b e t w e e n   t h e   s t r i p s   437  on  t h e  

c i r c u m f e r e n c e   o f   t h e   h o l e .   Lugs  4 0 7 ,   407  f o r m e d   on  t h e  

s m a l l e r - d i a m e t e r   p o r t i o n   405  of  t h e   i n n e r   t u b e   404  a r e  

r e n d e r e d   t o   p a s s   t h r o u g h   t h e   s l o t   438  and   t h e n   t h e   m o u n t i n g  

m e m b e r 4 3 6   i s   m o u n t e d   on  t h e   l a r g e r - d i a m e t e r   p o r t i o n   of  t h e  

i n n e r   t u b e   404 .   T h e r e a f t e r ,   in  t h e   same  m a n n e r   as  d e s c r i b e d  

a b o v e ,   t h e   s e a l   b o d y   409  i s   m o u n t e d   a t   t h e   f r o n t   p o r t i o n   o f  

t h e   s m a l l e r - d i a m e t e r   p o r t i o n   405,   b u t   t h e   f r o n t   f a c e   e n d  

of   t h e   s m a l l e r - d i a m e t e r   p o r t i o n   i s   s l i g h t l y   t a p e r e d   or   s l a n t e d  

and  t h e   s e a l   r i n g   412  m o u n t e d   on  t h e   s e a l   body   409  has   a n  

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

e f f e c t .   I n s t e a d   of   t h e   m a g n e t i c   e f f e c t ,   c o i l   s p r i n g s   4 4 0 ,  

440  a r e   l a i d   b e t w e e n   e x t e n s i o n s   439 ,   439  f o r m e d   on  t he   s e a l  

body   409  and   t h e   s t r i p s   437,   437  of   t h e   m o u n t i n g   member  436  

to  u r g e   t h e   s e a l   body   409  r e a r w a r d l y ,   t h a t   i s ,   in  i t s  

c l o s i n g   d i r e c t i o n .   The  t i p   member  441  i s   m o u n t e d   on  a  f r o n t  

end  of  t h e   f r o n t   b a r r e l   401.   The  t i p   member   441  c o n s t i t u t e s  



a  p a r t   of  t he   b a r r e l ,  

The  o p e r a t i o n   of  t h e   e m b o d i m e n t   shown  in  F i g s .   67  

to  70  i s   a p p a r e n t   f r o m   t h e   f o r e g o i n g s   and  e x p l a n a t i o n s   t h e r e f o r  

h a v e   b e e n   o m i t t e d .  

A n o t h e r   e m b o d i m e n t   ( 34 th )   of   t h e   i n v e n t i o n   w i l l  

be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g s .   71  to  73,  in  w h i c h   a  

l e a f   s p r i n g   442  i s   m o u n t e d   a t   one  end  to  t h e   i n n e r   s u r f a c e   o f  

t h e   f r o n t  b a r r e l   401  and  a t   t he   o t h e r   end  t o   t h e   f r o n t   f a c e  

of   t h e   s e a l  b o d y   409.   I t   is  p o s s i b l e   to  r e d e a s e   t h e   one  e n d  

of   t h e   l e a f   s p r i n g   442  f rom  the   i n n e r   s u r f a c e   of   t h e   f r o n t  

b a r r e l   4 0 1 .   The  o p e r a t i o n   is  a p p a r e n t   f rom  F i g s .   71  to  7 3 .  

A n o t h e r   e m b o d i m e n t   ( 35 th )   of   t h e   i n v e n t i o n   w i l l  

be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g .   74,  in  w h i c h   a p p r o j e c t i o n  

413  of   t h e   s e a l   b o d y   409  i s   r o u n d e d   to  r e d u c e   a  p o s s i b l e  

f r i c t i o n   g e n e r a t e d   b e t w e e n   t h e   p r o j e c t i o n   and  t h e   ink   c a r t r i d g e  

4 1 4 .  

A n o t h e r   e m b o d i m e n t   (36 th )   of  t h e   i n v e n t i o n   w i l l  

be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g .   75,  in  w h i c h   t h e   s e a l  

b o d y   409  i s   p i v o t a l l y   m o u n t e d   on  a  r i n g   member   443  f i x e d l y  

m o u n t e d   in   t h e   i n n e r   s u r f a c e   of  the   f r o n t  b a r r e l   1  in  t h e  

f r o n t   p o r t i o n   of   t he   i n n e r   t u b e   404.  The  s e a l   body   409  i s  

u r g e d   to  r o t a t e   b a c k w a r d l y   by  a  l e a f   s p r i n g   4 4 2 .  



A n o t h e r   e m b o d i m e n t   ( 3 7 t h )   of   t he   i n v e n t i o n   w i l l  

be  d e s c r i b e d   w i t h   r e f e r e n c e   to  F i g .   76 ,   in  w h i c h   a  s p r i n g  

417  f o r   b i a s i n g   t h e   i n k   c a r t r i d g e   416  r e a r w a r d l y   i s   d i s p o s e d  

on  t h e   r e a r   s i d e   o f   t h e   w r i t i n g   b a r r e l .   In  t h i s   e m b o d i m e n t ,   a  

s e a l   r i n g   426  i s   i n t e r p o s e d   b e t w e e n   c y l i n d e r s   403  and  4 2 3  

f i t t e d   in   t h e   f r o n t   b a r r e l   401 .   The  s p r i n g   417  i s   i n t e r p o s e d  

b e t w e e n   t h e   r e a r   end  of   t he   c y l i n d e r   423  and  t h e   s l i d e r   4 2 8  

f i t t e d   in   t h e   r e a r   end  of   t h e   c y l i n d e r   4 2 1 .  

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

t h e  i n k   c a r t r i d g e   416  on  t h e   c y l i n d e r   421  to   h a v e   a  s u f f i c i e n t  

h o l d i n g   f o r c e   a g a i n s t   a  f r i c t i o n   c a u s e d   by  t h e   s e a l   body   4 0 9  

when   t h e   i n k   c a r t r i d g e   416  i s   moved   f r o m   t h e   f o r w a r d   p o s i t i o n   t o  

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

A n o t h e r   e m b o d i m e n t   ( 3 8 t h )   o f   t h e   i n v e n t i o n   w i l l   b e  

d e s c r i b e d   w i t h   r e f e r e n c e   to   F i g s .   7 7   and   7 8 ,   in  w h i c h   an  end  p o r t i o  

o f   l u g   410  e x t e n d i n g   f r o m   t h e   s e a l   b o d y   409  i s   f o r m e d   in   a  b a l l  

and   an  a s s o c i a t e d   s p a c e   in  t h e   f o r m   of   a  b a l l   i s   f o r m e d   b e t w e e n  

l u g s   4 0 7 ,   407  e x t e n d i n g   f rom  t h e   i n n e r   t u b e   404 .   Then ,   t h e  

end   p o r t i o n   o f   t h e   l u g   410  i s   p r e s s i n g l y  i n s e r t e d   i n t o   t h e   s p a c e  

d e f i n e d   b e t w e e n   t h e   t he   l u g s   407 ,   407  o f   t h e  i n n e r   t u b e   4 0 4 .  



1.  A  w r i t i n g   i n s t r u m e n t   c h a r a c t e r i z e d   by  a  b a r r e l   ( 1 ) ,  

a  s l i d a b l e   t u b e   (27)  s l i d a b l y   h o u s e d   in  s a i d   b a r r e l   ( 1 ) ,   a n  

i n n e r   t u b e   (16)  h o u s e d   in  s a i d   s l i d a b l e   t u b e   (27)  a n d  

h a v i n g   an  o p e n i n g   (18)  d e f i n e d   in  a  d i s t a l   end  t h e r e o f ,  

s a i d   i n n e r   t u b e   (16)  b e i n g   c o u p l e d   to   s a i d   b a r r e l   (1 ) ,   a  

w r i t i n g   member   (10)  d i s p o s e d   in  s a i d   i n n e r   t u b e   (16)  a n d  

h a v i n g   a  w r i t i n g   t i p   (14)  on  a  d i s t a l   end  t h e r e o f ,   a  

m e c h a n i s m   i n t e r p o s e d   b e t w e e n   s a i d   s l i d a b l e   t u b e   ( 2 7 ) ,   s a i d  

b a r r e l   (1)  and  s a i d   w r i t i n g   member  (10)  f o r   a l l o w i n g   s a i d  

w r i t i n g   member   (10)  to  move  f o r w a r d   w i t h   a  t i m e   d e l a y   w i t h  

r e s p e c t   to   a d v a n c e   of  s a i d   s l i d a b l e   t u b e   (27)  when  t h e  

l a t t e r   i s   moved  f o r w a r d l y ,   a  s e a l i n g   body  (21)  d i s p o s e d   i n  

s a i d   s l i d a b l e   t u b e   (27)  in  t h e   v i c i n i t y   of  a  f r o n t   e n d  

t h e r e o f ,   s a i d   s e a l i n g   body  (21)  b e i n g   p r e s s a b l e   by  an  i n n e r  

s u r f a c e   of  a  f r o n t   end  of  s a i d   s l i d a b l e   t u b e   (27)  i n t o   s a i d  

o p e n i n g   (18)  in  s a i d   i n n e r   t u b e   (16)  to   s e a l   s a i d   o p e n i n g  

(18)  when  s a i d   s l i d a b l e   t u b e   (27)  i s   in  a  mos t   r e t r a c t e d  

p o s i t i o n ,   and  a  s e a l   d i s p o s e d   b e t w e e n   s a i d   w r i t i n g   m e m b e r  

(10)  and  s a i d   i n n e r   t u b e   (16)  a t   a  p o s i t i o n   b e h i n d   s a i d  

s e a l i n g   body  ( 2 1 ) .  

2.  A  w r i t i n g   i n s t r u m e n t   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 he   s l i d a b l e   t u b e   (27)  i s   d i s p o s e d   i n  

s a i d   b a r r e l   (1)  as  b e i n g   m o v a b l e   b a c k   and  f o r t h   t h e r e i n ,  



t h e   w r i t i n g   member   (10)  i s   d i s p o s e d   in  s a i d   i n n e r   t u b e   ( 1 6 )  

as   b e i n g   m o v a b l e   b a c k   and  f o r t h   t h e r e i n ,   t h a t   a  m e c h a n i s m  

i s   i n t e r p o s e d   b e t w e e n   s a i d   b a r r e l   (1)  and  s a i d   w r i t i n g  

m e m b e r   (10)  f o r   l o c k i n g   s a i d   w r i t i n g   member  (10)  in  a n  

a d v a n c e d   p o s i t i o n   and  m o v i n g   s a i d   w r i t i n g   member   (10)  b a c k  

to   a  r e t r a c t e d   p o s i t i o n .  

3.  A  w r i t i n g   i n s t r u m e n t   c h a r a c t e r i z e d   by  a  b a r r e l   ( 1 0 1 ) ,  

a  s l i d a b l e - t u b e   (103)  h o u s e d   in   s a i d   b a r r e l   (101)   f o r  

b a c k - a n d - f o r t h   m o v e m e n t   t h e r e i n ,   an  i n n e r   t u b e   (108)  h o u s e d  

in   s a i d   s l i d a b l e   t u b e   (103)   and  h a v i n g   an  o p e n i n g   ( 1 1 0 )  

d e f i n e d   i n   a  d i s t a l   end  t h e r e o f ,   a  w r i t i n g   member   ( 1 1 5 )  

d i s p o s e d   in   s a i d   i n n e r   t u b e   (108)   f o r   b a c k - a n d - f o r t h  

m o v e m e n t   t h e r e i n   and  h a v i n g   a  w r i t i n g   t i p   (118)   on  a  

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

b a r r e l   ( 1 0 1 ) ,   s a i d   i n n e r   t u b e   (108)  a n d  s a i d   w r i t i n g  

m e m b e r   (115)   f o r   a l l o w i n g   s a i d   w r i t i n g  m e m b e r   (115)  t o  m o v e  

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



member   (115)  in  s a i d   a d v a n c e d   p o s i t i o n ,   and  f o r   r e t r a c t i n g  

s a i d   w r i t i n g   member  (115)  t o w a r d   a  r e t r a c t e d   p o s i t i o n ,   a  

s e a l i n g   body   (111)  d i s p o s e d   in   t h e   v i c i n i t y   of  an  o p e n i n g  

(110)  in  a  d i s t a l   end  of  s a i d   i n n e r   t u b e   (108)   a n d  

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

o p e n i n g   ( 1 1 0 ) ,   and  s e a l   means   f o r   p r o v i d i n g   a  s e a l   b e t w e e n  

s a i d   i n n e r   t u b e   (108)  and  s a i d   w r i t i n g  m e m b e r   (115)  b e h i n d  

s a i d   s e a l i n g   body   ( 1 1 1 ) .  

4.  A  w r i t i n g   i n s t r u m e n t   c h a r a c t e r i z e d   by  a  b a r r e l   having  a  

f r o n t   o p e n i n g   ( 2 0 3 ) ,   a  w r i t i n g   member   (217)  h a v i n g   a  w r i t i n g  

t i p   (220)  on  a  f r o n t   end  t h e r e o f   and  d i s p o s e d   in   s a i d   b a r r e l  

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

b e t w e e n   s a i d   b a r r e l   and  s a i d   w r i t i n g   member   (217)  f o r  

l o c k i n g   s a i d   w r i t i n g   member  (217)  in   an  a d v a n c e d   p o s i t i o n  

and  r e t u r n i n g   s a i d   w r i t i n g   member   (217)  in   a  r e t r a c t e d  

p o s i t i o n ,   a  s e a l i n g   body   (206)  p i v o t a b l e   a b o u t   a  s i n g l e  

p o i n t   in   t h e   v i c i n i t y   of  s a i d   o p e n i n g   ( 2 0 3 )   f o r   o p e n i n g   a n d  

c l o s i n g   s a i d   o p e n i n g   ( 2 0 3 ) ,   b i a s   means   d i s p o s e d   b e t w e e n   s a i d  

s e a l i n g   body  (206)  and  s a i d   b a r r e l   f o r   n o r m a l l y   u r g i n g   s a i d  

s e a l i n g   body  (206)  to   c l o s e   s a i d   o p e n i n g   ( 2 0 3 ) ,   means   f o r  

p u s h i n g   a s i d e   s a i d   s e a l i n g   body  (206)  t o   open   s a i d   o p e n i n g  

(203)   a g a i n s t   a  f o r c e   t e n d i n g   to   c l o s e   t h e   l a t t e r   w h i l e  

p r e v e n t i n g   s a i d   w r i t i n g   t i p   (220)   f rom  c o n t a c t i n g   s a i d  

s e a l i n g   body  (206)  when  s a i d   w r i t i n g   member   (217)  a d v a n c e s ,  

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



s a i d   w r i t i n g   member   (217)   a t   a  p o s i t i o n   b e h i n d   s a i d   s e a l i n g  

b o d y   ( 2 1 6 ) .  

5.  A  w r i t i n g   i n s t r u m e n t   c h a r a c t e r i z e d   by  a  b a r r e l ,   a  w r i t i n g  

member   (322)   h o u s e d   in   s a i d   b a r r e l   and  h a v i n g   a  w r i t i n g   t i p  

(325)   on  a  d i s t a l   end  t h e r e o f ,   s a i d   w r i t i n g   member   ( 3 2 2 )  

b e i n g   c o u p l e d   to   s a i d   b a r r e l ,   a  s e a l   t u b e   (306)  f i t t e d   o v e r  

s a i d   w r i t i n g   member   (322)  f o r   b a c k - a n d - f o r t h   m o v e m e n t   t h e r e o f  

and  h a v i n g   a  o p e n i n g   (310)   in   a  d i s t a l   end  t h e r e o f   f o r   p a s s a g e  

t h e r e t h r o u g h   of   a  t i p   end  of   s a i d   w r i t i n g   member   ( 3 2 2 ) ,   a  

s e a l i n g   b o d y   (313)  p i v o t a b l e   a b o u t   a  s i n g l e   p o i n t   in   t h e  

v i c i n i t y   of   s a i d   o p e n i n g   (310)   f o r   o p e n i n g   and  c l o s i n g   s a i d  

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

s a i d   s e a l   t u b e   (306)  and  s a i d   w r i t i n g   member  (322)   a t   a  p o s i -  

t i o n   b e h i n d   s a i d   s e a l i n g   b o d y   ( 3 1 3 ) .  

6.  A  w r i t i n g   i n s t r u m e n t   c r i a r a c t e r i z e d  b y   a  body  composed  of  a  

f r o n t   b a r r e l   (401)  and  a  r e a r   b a r r e l   (435)  w h i c h   a r e   r e l a -  

t i v e l y   r o t a t a b l e ,   a  w r i t i n g   member   (416)  h o u s e d   in  s a i d   b o d y  

and  h a v i n g   a  f r o n t   w r i t i n g   t i p   ( 4 2 0 ) ,   a  t r a n s m i s s i o n  

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

member   (416)   f o r   m o v i n g   s a i d   w r i t i n g   member   =(416)  b a c k   a n d  

f o r t h   i n   r e s p o n s e   to   r e l a t i v e   r o t a t i o n   of  s a i d   f r o n t   a n d  

r e a r   b a r r e l s   ( 4 0 1 ) ,   ( 4 3 5 ) ,   an  i n n e r   t u b e   (404)  m o u n t e d   i n  

s a i d   f r o n t   b a r r e l   (401)  and  h a v i n g   an  o p e n i n g   (406)   d e f i n e d  

in  a  d i s t a l   end  t h e r e o f ,   a  s e a l i n g   b o d y , ( 4 0 9 )   p o s i t i o n e d  

a d j a c e n t   to   s a i d   o p e n i n g   (406)   f o r   o p e n i n g   and  c l o s i n g   s a i d  



o p e n i n g   ( 4 0 6 ) ,   b i a s   means   f o r   n o r m a l l y   u r g i n g   s a i d   s e a l i n g  

b o d y   (409)  to   c l o s e   s a i d   o p e n i n g   ( 4 0 6 ) ,   means   f o r   p u s h i n g  

a s i d e   s a i d   s e a l i n g   body   (409)  to   o p e n   s a i d   o p e n i n g   ( 4 0 6 )  

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

s a i d   w r i t i n g   t i p   (420)  f rom  c o n t a c t i n g   s a i d   s e a l i n g   b o d y  

(409)   when  s a i d   w r i t i n g   member  (416)   a d v a n c e s ,   and  s e a l   m e a n s  

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

member   (416)  a t   a  p o s i t i o n   b e h i n d   s a i d   s e a l i n g   body  ( 4 0 9 ) .  
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