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©  Tabulation  rack  for  a  typewriter  or  the  like. 

A  tabulation  rack,  for  a  typewriter  or  the  like,  having 
simple  and  inexpensive  construction.  The  rack  (1)  has  a  set  of 
straight-sided  pins  (5)  which  act  as  tabulation  stops.  Each  pin 
(5)  is  loosely  fitted  within  a  pair  of  opposed  holes  in 
opposing  sides  of  a  bracket  (3).  A  pair  of  coil  springs  (7), 
placed  under  deformed  configuration  in  the  area  between 
bracket  (3)  and  pins  (5),  engage  all  of  the  pins  (5)  and  provide 
a  frictional  drag  for  holding  pins  (5)  in  their  set  or  clear 
positions.  In  an  alternative  embodiment,  a  single  music  wire 
extends  in  a  serpentine  configuration  between  staggered, 
cylindrical  pins. 



T h i s   i n v e n t i o n   r e l a t e s   to   t a b u l a t i o n   r a c k s   f o r   p r i n t e r s   w h i c h  

s t e p   to   p r i n t i n g   l o c a t i o n s ,   p a r t i c u l a r l y   t y p e w r i t e r s .  

T a b u l a t i o n   r a c k s   f o r   u s e   in   a  t a b u l a t i o n   o p e r a t i o n   a r e   w e l l  

known  in   t h e   t y p e w r i t e r   and  r e l a t e d   a r t s .   The  t a b u l a t i o n  

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

p r i n t i n g   means   r e l a t i v e   to   p a p e r   a t   a  p r e d e t e r m i n e d   p o i n t   o n  

t h e   w r i t i n g   l i n e   by  d e p r e s s i n g   a  " t a b "   k e y b u t t o n .   Movemen t   i s  

i n i t i a t e d   by  d e p r e s s i o n   of   t h e   k e y b u t t o n   and  u s u a l l y   i s  

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

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

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

i n d e n t i n g   p a r a g r a p h s ,   and   any  o t h e r   o p e r a t i o n   t h a t   r e q u i r e s  

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

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

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

( o f t e n   c a l l e d   " t a b   s t o p s " )   f i t t e d   in   t h e   s l o t s   of  t h e   f r a m e  

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

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

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

p a t h   of   t h e   m o v i n g   c a r r i a g e   and  o u t   of   s a i d   t r a v e l   p a t h .  1 n  

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

c l e a r   p o s i t i o n ,   t a b   s t o p   h o l d i n g   means   m u s t   be  p r o v i d e d .   Some  

known  d e v i c e s   e m p l o y   a  f r i c t i o n  p o s i t i o n i n g   of   t h e   t a b   s t o p s  
w i t h   r e s p e c t   to   t h e   f r a m e   s t r u c t u r e .   For   e x a m p l e ,   in   U n i t e d  

i  S t a t e s   p a t e n t   3 , 3 3 3 , 6 6 9 ,   a  d r a g   f o r c e   b e t w e e n   t he   t a b   s t o p s  

and  s a i d   f r ame   s t r u c t u r e   i s   c r e a t e d   by  t h e   r e s i l i e n c e   of   t h e  

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

of   t h e   s i d e s   of  t h e i r   a s s o c i a t e d   s l o t s .   In  o t h e r   known  d e v i -  

c e s ,   s u c h   as  t h o s e   d i s c l o s e d   in   German   p a t e n t   7 4 5 , 5 6 4   a n d  

U n i t e d   S t a t e s   p a t e n t s   2 , 8 5 2 , 1 2 0   and  2 , 3 1 2 , 6 7 6 ,   s h a p e d   s u r f a c e s  

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



No  p r i o r   a r t   i s   known  in  w h i c h   a  t a b u l a t i o n   r a c k   e m p l o y s   t a b  

s t o p s   in   t h e   fo rm  of   s i m p l e   p i n s   h a v i n g   s t r a i g h t   s u r f a c e s ,  
w i t h   t h e   p i n s   h e l d   a t   d i f f e r e n t   s e t t i n g s   by  f r i c t i o n a l   e n g a g e -  
m e n t   b e t w e e n   s a i d   s t r a i g h t   s u r f a c e s   and   a  p i n   r e c e i v i n g   h o l e  

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

t e d   by  f o r c e   f rom  a  b i a s e d   s p r i n g   or   r e s i l i e n t   m e m b e r .  

I t   i s   a c c o r d i n g l y   t h e   o b j e c t   o f   t h e   i n v e n t i o n   to   p r o v i d e   a  
t a b u l a t i o n   r a c k   h a v i n g   s i m p l e   and  i n e x p e n s i v e   c o n s t r u c t i o n ,  

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

p r i n t e r .  

The  t a b u l a t i o n   r a c k   a c c o r d i n g   t o   t h e   i n v e n t i o n   i s   of   t h e   t y p e  

h a v i n g  :  

.  a  p l u r a l i t y   of   t a b u l a t i o n   s t o p   e l e m e n t s ,  

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

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

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

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

t i o n   s t o p   e l e m e n t s   in   i t s   s e t   or   c l e a r   p o s i t i o n ,  

s a i d   t a b u l a t i o n   r a c k   b e i n g   c h a r a c t e r i z e d   i n   t h a t  :  

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

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

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

p r o v i d i n g   t a b u l a t i o n   p o s i t i o n s ,  

i 

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

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

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

d i n g   p a s t   s a i d   b r a c k e t   s i d e s   to   s l i d e   to   s e t   and  c l e a r  

p o s i t i o n s   a n d  



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

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

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

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

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

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

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

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

p o s i t i o n s .  

The  d e t a i l s   of  t h i s   i n v e n t i o n   w i l l   be  d e s c r i b e d   in   c o n n e c t i o n  

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

F i g u r e   1  i s   an  end  v i e w   of   a  f i r s t   e m b o d i m e n t   t h e   s u b j e c t  

t a b u l a t i o n   r a c k   shown  p a r t i a l l y   in   i t s   o p e r a t i n g   e n v i r o n m e n t .  

F i g u r e   2  i s   a  s i d e   v i e w   of   t h e   t a b u l a t i o n   r a c k   s e c t i o n e d   o n  

l i n e   I I - I I   shown  in   F i g u r e   3 .  

F i g u r e   3  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   t h e   end  of   t h e   t a b u l a -  

t i o n   r a c k   and  i t s   m o u n t i n g   to   t h e   c a r r i a g e   f r a m e .  

F i g u r e   4  i s   an  end  v i e w   of   t h e   ma in   beam  or   b r a c k e t   of   t h e  

t a b u l a t i o n   r a c k .  

. 
F i g u r e   5  i s   a  s i d e   v i e w   of   an  i n t e r m e d i a t e   p a r t   of   t h e   m a i n  

beam  or   b r a c k e t   of   t h e   t a b u l a t i o n   r a c k .  

F i g u r e   6  i s   a  s i d e   v i e w   of   one  o f   t h e   p i n s   w h i c h   f u n c t i o n   a s  

t a b u l a t i o n   s t o p s .  

F i g u r e   7  i s   an  end  v i e w   of   one  of  t h e   p i n s   w h i c h   f u n c t i o n   a s  

t a b u l a t i o n   s t o p s .  

F i g u r e   8  i s   a  v i e w   f rom  t h e   t op   o f   an  i n t e r m e d i a t e   p o r t i o n   o f  

t h e   t a b u l a t i o n   r a c k .  



F i g u r e   9  i s   a  s i d e   v i e w   s e c t i o n e d   on  l i n e   I X - I X ,   shown  i n  

F i g u r e   10,  of   an  i n t e r m e d i a t e   p o r t i o n   of   t h e   t a b u l a t i o n   r a c k  

of   a  s e c o n d   e m b o d i m e n t .  

F i g u r e   10  i s   an  end   v i e w   of   t h e   b r a c k e t   of   t h e   s e c o n d   e m b o d i -  

m e n t .  

F i g u r e   11  i s   an  i l l u s t r a t i o n   of   t h e   p i n   and  w i r e   p o s i t i o n s   o f  

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

F i g u r e   12  g e n e r a l l y   i l l u s t r a t e s   t h e   t a b u l a t i o n   r a c k   of  t h i s  

i n v e n t i o n   as  p a r t   o f   a  t y p e w r i t e r ,   a n d  

F i g u r e   13  i l l u s t r a t e s   t h e   t a b u l a t i o n   r a c k   as  a  p i n   i s   a b o u t   t o  

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

F i g u r e   1  shows   a  f i r s t   e m b o d i m e n t   of   t h e   t a b u l a t i o n   r a c k   1 ,  

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

o p e r a t i n g   e n v i r o n m e n t .   The  r a c k   c an   be  c o n s i d e r e d   to   h a v e  

t h r e e   m a j o r   e l e m e n t s :   t h e   m a i n   b r a c k e t   or   beam  3,  w h i c h   may  b e  

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

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

a r e   p i n s   5;  and  t h e   r e s i l i e n t ,   b i a s i n g   member s   7.  In  t h e  

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

t y p e w r i t e r   has   a  p a p e r   c a r r i a g e   w h i c h   moves   p a s t   a  p r i n t i n g  

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

t i o n a l .  

R e f e r r i n g   to   F i g u r e s   2  and  3,  t h e  b e a m   or   b r a c k e t   3  i s   s e e n   t o  

be  m o u n t e d   to  v e r t i c a l   p o r t i o n s   of   t h e   c a r r i a g e   9  by  a t t a c h -  

m e n t   t h r o u g h   an  L  s h a p e d   b r a c k e t   11.  The  s h o r t e r   l e g   of   b r a -  

c k e t   11  i s   m o u n t e d   on  top   o f   beam  3  t h r o u g h   a  s c r e w   13  and  n u t  

15.  The  l o n g e r   l e g   o f   b r a c k e t   11  i s   m o u n t e d   a g a i n s t   a  t h i n  

v e r t i c a l   a r e a   of   c a r r i a g e   9  w h i c h   i s   t h r e a d e d   to   r e c e i v e   a n  

h o l d   s c r e w   1 7 .  

F i g u r e   3  p r e s e n t s   a  p e r s p e c t i v e   v i e w   w h i c h   i l l u s t r a t e s   t h e  

s t r u c t u r e s   by  w h i c h   a d j u s t m e n t s   o f   t h e   r a c k   1  a r e   made .   T h e  



s h o r t   l e g   of   b r a c k e t   11  has   a  s l o t   19  j u s t   w i d e   e n o u g h   t o  

r e c e i v e   s c r e w   13,  b u t   e l o n g a t e d   a c r o s s   t h e   w i d t h   of   t h e   l e g .  

The  s l o t   19  t e r m i n a t e s   n e a r   e a c h   s i d e   of   t h e   l e g   of   b r a c k e t  

11.  S i m i l a r l y ,   t h e   l o n g   l e g   o f   b r a c k e t   11  has   a  s l o t   21  j u s t  

w i d e   e n o u g h   to   r e c e i v e   s c r e w   17,  b u t   e l o n g a t e d   up  t h e   l e n g t h  

of   t h e   l e g .   Shown  in   d o t t e d   o u t l i n e ,   as  i t   i s   h i d d e n   by  t h e  

s h o r t   l e g  o f   b r a c k e t   11,  i s   an  e l o n g a t e d   s l o t   23  i n   t h e   u p p e r  
s e c t i o n   or   b r i d g e   25  of   beam  3.  S l o t   23  i s   j u s t   w i d e   e n o u g h   t o  

r e c e i v e   s c r e w   13,  b u t   l o n g   e n o u g h  t o   p e r m i t   s c r e w   13  to   b e  

p o s i t i o n e d   a t   p o s i t i o n s   v a r y i n g   2  m i l l i m e t e r s   l o n g i t u d i n a l l y  

a l o n g   t h e   l e n g t h   of   r a c k   1 .  

I t   w i l l   be  a p p a r e n t   f rom  t h i s   s t r u c t u r e ,   t h a t   s l o t s   19,  21  a n d  

23  and  a s s o c i a t e d   s c r e w s   13  and  17  p r o v i d e   a d j u s t m e n t   v e r t i -  

c a l l y   and  h o r i z o n t a l l y ,   b o t h   down  t h e   d i r e c t i o n   o f   t h e  l e n g t h  

of   r a c k   1  and  a t   90°  to   t h a t ,   w h i c h   i s   t o w a r d   t h e   f r o n t   a n d  

b a c k   of   t y p e w r i t e r .  

B r a c k e t   3  of   r a c k   1  i s   s t a m p e d   f rom  s o f t ,   c o l d   r o l l e d   s t e e l ,  

s p e c i f i c a l l y   f r o m  a   s h e e t   o n e - h a l f   m i l l i m e t e r   i n   t h i c k n e s s .  

The  b r a c k e t   a l o n e ,   in   a  v i e w   l o o k i n g   down  i t s  l o n g   d i m e n s i o n ,  

i s   shown  in   F i g u r e   4.  A l t h o u g h   s t a m p e d   f rom  a  s i n g l e   p i e c e ,  

b r a c k e t   3  has   a  b r i d g e   25  j o i n i n g   o p p o s i n g   s i d e s  2 7   a t   9 0 °  

a n g l e s ;   s i d e s   27  h a v e   o p p o s i n g   h o l e s   29.   H o l e s   29  a r e   e l o n -  

g a t e d   i n   t h e   d i r e c t i o n   p e r p e n d i c u l a r   to   b r i d g e   25  to   a c c o m o -  

d a t e   p i n s   5  as  w i l l   be  f u r t h e r   d i s c u s s e d .  

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

s h o u l d   be  a p p r e c i a t e d .   The  i n s i d e   d i m e n s i o n   b e t w e e n   s i d e s   27  

i s   7  m i l l i m e t e r s .   The  l e n g t h   of   s i d e s   27  f rom  t o p   to   end  i s  

5 . 8 4   m i l l i m e t e r s .   The  s h o r t e s t   d i s t a n c e   f rom  t h e   u n d e r s i d e   o f  

b r i d g e   25  to   f a r t h e s t   end  of   a  s l o t   29  i s   5  m i l l i m e t e r s .  

F i g u r e   5  i s   a  s i d e   v i e w   of   an  i n t e r m e d i a t e   p a r t   o f   b r a c k e t   3 ,  

i l l u s t r a t i n g   more  c l e a r l y   t h e   s l o t s   29.  The  s l o t s   29  h a v e  

r e g u l a r ,   s t r a i g h t   s i d e s   and  a r e   r e c t a n g u l a r   in   c r o s s   s e c t i o n .  

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

25,  i s   a b o u t   2 .5   m i l l i m e t e r s .   T h e i r   w i d t h   i s   a b o u t   0 . 7 6   m i l l i -  

m e t e r s .  



I t   w i l l   be  u n d e r s t o o d   t h a t   h o l e s   29  a r e   in   p a i r s   d i r e c t l y  

o p p o s e d   on  o p p o s i n g   s i d e s   o f   b r a c k e t   3,  so  t h a t   a  p i n   5  can   b e  

i n s e r t e d   t h r o u g h   t h e   p a i r   and  t h e r e b y   be  s u p p o r t e d   on  t w o  

s i d e s   by  t h e   s i d e s   o f   t h e   h o l e s   29  i n   w h i c h   i t   i s   i n s e r t e d .  

A  p i n   5  i s   i l l u s t r a t e d   by  s i d e   v i e w   in   F i g u r e   6  and  by  e n d  

v i e w   in   F i g u r e   7.  A l t h o u g h   g e n t l y   r o u n d e d   a t   i t s   t o p   40  a n d  

b o t t o m   42,  i t s   m a j o r   d i m e n s i o n s   a r e   s t r a i g h t   r a t h e r   t h a n  

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

42 ,   w h i c h   a p p e a r s   as  one  o f   t h e   s i d e s   o f   a  r e c t a n g l e   w h e n  

v i e w e d   f rom  t h e   s i d e ,   as  i n   F i g u r e   6.  S u r f a c e   42  r i d e s   a g a i n s t  

t h e   b o t t o m   s i d e   of   h o l e s   29.   S i n c e   t h e   s u r f a c e   i s   s t r a i g h t ,  

any   s i g n i f i c a n t   r e s i s t a n c e   to   m o v e m e n t   l a t e r a l l y   f rom  s e t   a n d  

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

a r e   10  m i l l i m e t e r s   i n   m a j o r   l e n g t h ,   2  m i l l i m e t e r s   h i g h ,   a n d  

0 . 7   m i l l i m e t e r s   t h i c k .   They   a r e   t h e r e b y  d e s i g n e d   to   e n t e r  

h o l e s   29  w i t h   a  l o o s e   f i t .  

Two  c o i l   s p r i n g s   7  f i t   s i d e - b y - s i d e   in   t h e   a r e a   b e t w e e n   b r i d g e  

25  and  p i n s   5  and  e x t e n d   a l o n g   t h e   e n t i r e   l e n g t h   o f   t h e   r a c k  

w h e r e   p i n s   5  a r e   s i t u a t e d ,   so  t h a t   e a c h   s p r i n g   7  c o n t a c t s   a l l  

o f   t h e   p i n s   5.  S p r i n g s   7  a r e   o f   0 . 3   m i l l i m e t e r   d i a m e t e r   m e c h a -  

n i c a l   s p r i n g   w i r e .   The  o u t s i d e   d i a m e t e r   of   e a c h   s p r i n g   7  i s  

3 . 4   m i l l i m e t e r s   and  t h e   i n i t i a l   t e n s i o n   i s   0 . 2 3 1   N e w t o n .  

R e f e r e n c e   i s   made  a g a i n   to   F i g u r e   1  to   i l l u s t r a t e   t h e   s e l e c -  

t i o n   of   p i n s   5  as  t a b u l a t i o n   s t o p s .   The  s e t   and  c l e a r   m e c h a -  

n i s m   50  i s   e s s e n t i a l l y   c o n v e n t i o n a l   and  i s   shown  o n l y   i l l u s -  

t r a t i v e l y   as  i t   f o r m s   no  p a r t   o f   t h i s   i n v e n t i o n .   E a c h   p i n   5 

may  be  b r o u g h t   o p p o s i t e   t h e   a b u t m e n t s   52  and  54  o f   t h e   m e c h a -  

n i s m   50  by  r e l a t i v e   l o n g i t u d i n a l   m o v e m e n t   of   t h e   b r a c k e t   3 

w i t h   r e s p e c t   to   m e c h a n i s m   50.  When  m e c h a n i s m   50  i s   r o t a t e d   i n  

t h e   s e t   d i r e c t i o n ,   as  shown  i n   F i g u r e   1,  t h e   a b u t m e n t   52  i s  

moved   l e f t w a r d   to   e n g a g e   t h e   end   o f   a  p i n   5  and  move  t h a t   p i n  

5  by  d i r e c t   f o r c e   down  i t s   l e n g t h   u n t i l   t h a t   end  o f   t h e   p i n   5 

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

b r a c k e t   3 .  



In  a  c l e a r i n g   o p e r a t i o n ,   m e c h a n i s m   50  i s   r o t a t e d   in   t h e   o p p o -  

s i t e   d i r e c t i o n   a f t e r   t h e   p i n   5  to   be  c l e a r e d   i s   b r o u g h t   to   t h e  

p o s i t i o n   a t   w h i c h   t h e   m e c h a n i s m   50  i s   l o c a t e d .   A b u t m e n t   5 4  

p u s h e s   t h e   p i n   5  u n t i l   i t s   end   i s   s u b s t a n t i a l l y   f l u s h   w i t h   t h e  

o u t s i d e   of   t h e   l e f t   s i d e   of   b r a c k e t   3.  F i g u r e   8  shows  a n  

i n t e r m e d i a t e   p o r t i o n   of   a  r a c k   1  h a v i n g   v a r i o u s   p i n s   5  in   t h e  

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

As  i s   e n t i r e l y   c o n v e n t i o n a l ,   a  d i f f e r e n t   p i n   5  m u s t   be  p r e s e n t  

to   l o c a t e   e a c h   d i f f e r e n t   s t o p   l o c a t i o n .   As  i s   w e l l   known  t o  

t h o s e   s k i l l e d   in   t h e   a r t ,   t h e   s t o p s   5  t r i p   a  m e c h a n i s m   w h i c h  

c a u s e s   an  e s c a p e m e n t   pawl   to   f a l l   b e t w e e n   s e l e c t e d   t e e t h   in   a n  

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

p i t c h   t y p e ,   two  e s c a p e m e n t   p i n i o n s   a r e   p r o v i d e d ,   one  h a v i n g  

t e e t h   s p a c e d   f o r   10  p i t c h   t y p i n g   and  t h e   o t h e r   f o r   12  p i t c h  

t y p i n g .   A c c o r d i n g l y ,   t h e   t a b u l a t i o n   r a c k   m u s t   be  s u c h   t h a t   i t  

can   c o n t r o l   t h e   e n g a g e m e n t   of   t h e   e s c a p e m e n t   pawl   w i t h   t h e  

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

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

shown  in   F i g u r e   2,  p i n s   5  a r e   a r r a n g e d   in   s e q u e n c e s   of  s i x  

p i n s ,   w i t h   t h e   s e c o n d   and  t h i r d   s p a c e d   0 . 1   i n c h   f rom  t h e  

p r e c e e d i n g   p i n   a l o n g   t h e   t a b   r a c k .   A  f o u r t h   p i n   i s   s p a c e d   0 . 0 5  

i n c h   f rom  t h e   t h i r d   p i n .   A  f i f t h   p i n   i s   s p a c e d  0 . 0 8 3   i n c h   f r o m  

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

a l s o   0 . 0 8 3   i n c h ,   and  t h e   f i r s t , p i n   of   t h e   n e x t   s e q u e n c e   of  s i x  

p i n s   i s   s p a c e d   0 . 0 8 3   i n c h   f rom  t h i s   p i n .  

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

in   t h a t   e x p e r i m e n t a t i o n   s h o w e d - i h a t   t h e   two  p i n s   5  c l o s e s t  

t o g e t h e r   in   a  d u a l   p i t c h   r a c k   were   n o t   i n v a r i a b l y   h e l d   by  a  

s i n g l e   c o i l   s p r i n g .   Where   o n l y   one  c o i l   s p r i n g   was  u s e d ,  

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

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

Wi th   t h e   u s e   of   two  i d e n t i c a l   c o i l   s p r i n g s   7,  none   of  t h e  

o c c a s i o n a l   f a i l u r e s   d e s c r i b e d   o c c u r e d .   A c c o r d i n g l y ,   w h e r e   a  

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

of   two  s p r i n g s   s i d e - b y - s i d e   s h o u l d   be  u n d e r s t o o d   as  e s s e n t i a l ,  

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



N a t u r a l l y ,   i t   i s   d e s i r a b l e   and  g e n e r a l l y   w i t h i n   t h e   s t a t e   o f  

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

l a t i o n   r a c k   h e r e   d i s c l o s e d .   D u r i n g   a s s e m b l y ,   t h e   s p r i n g s   7 

m u s t   be  d e p r e s s e d   so  as  to   be  p a r t i a l l y   c o l l a p s e d   a l o n g   t h e i r  

c e n t r a l   a x i s   w h i l e   a  p i n   5  i s   i n s e r t e d   t h r o u g h   o p p o s i n g   h o l e s  

29.  When  t h e   s p r i n g s   7  a r e   r e l e a s e d ,   t h e i r   r e c o v e r y   f o r c e  

p r e s s e s   and  h o l d s   t h e   p i n   5.  The  s p r i n g s   7  a r e   s i m p l y   p l a c e d  

in   t h e   b r a c k e t   3,  r e s t i n g   on  b r i d g e   25,   and  p u s h e d   in   o n e  

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

w i t h i n   t h e   b r a c k e t .  

B o t h   o f   t h e   s p r i n g s   7  a r e   d e f o r m e d   in   t h e   same  d i r e c t i o n   d o w n  

t h e i r   c e n t r a l   a x e s .   As  shown  i n   F i g u r e   2,  t h i s   r e s u l t s   in   a n  

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

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

when  t h e   s p r i n g s   a r e   u n d e f o r m e d .  

F i n a l l y ,   t h e   a s s e m b l e d   t a b u l a t i o n   r a c k   i s   s p r a y e d   by  SAE  3 0  

w e i g h t   o i l .   In  q u a n t i t y   p r o d u c t i o n ,   i t   i s   e x p e c t e d   t h a t   t h e  

r a c k   w i l l   be  d i p p e d   i n t o   t h e   o i l ,   r a t h e r   t h a n   s p r a y e d .  

F i g u r e s   9,  10  and  11  i l l u s t r a t e   a  s e c o n d   e m b o d i m e n t   of  t h i s  

i n v e n t i o n ,   in   w h i c h   t h e   p i n s   50  a r e   r o u n d   and  t h e   r e s i l i e n t ,  

b i a s i n g   member   52  i s   a  s i n g l e ,   n o r m a l l y   s t r a i g h t   w i r e .   F i g u r e  

9  i s   a  s i d e   v i e w   of   an  i n t e r m e d i a t e   p o r t i o n   o f   t h e   t a b u l a t i o n  

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

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

made  w i t h   r e s p e c t   to   t h e   f i r s t   e m b o d i m e n t ,   w i t h   r e f e r e n c e   t o  

F i g u r e s   1  t h r o u g h   8,  a r e   e q u a l l y   a p p l i c a b l e   to   t h e   s e c o n d  

e m b o d i m e n t   and  w i l l   n o t   be  r e p e a t e d .  

As  w i t h   t h e   f o r e g o i n g   e m b o d i m e n t ,   t h e   r a c k   c a n   be  c o n s i d e r e d  

to  have   t h r e e   m a j o r   e l e m e n t s :   t h e   main   b r a c k e t   or   beam  54;  t h e  

s t o p s   50;  and  t h e   b i a s i n g   member   52.  The  beam  or   b r a c k e t   54  i s  

m o u n t e d   in   a  t y p e w r i t e r   as  d i s c u s s e d   w i t h   r e s p e c t   to   F i g u r e   2 

and  3  f o r   t h e   f i r s t   e m b o d i m e n t .  



B r a c k e t   54  i s   s t a m p e d   f rom  s o f t ,   c o l d - r o l l e d   s t e e l ,   s p e c i -  

f i c a l l y   f rom  a  s h e e t   o n e - h a l f   m i l l i m e t e r   in   t h i c k n e s s .   T h e  

b r a c k e t   54  c o n t a i n i n g   p i n s   50  i s   shown  in  F i g u r e   10  in   a  v i e w  

l o o k i n g   down  t h e   l o n g   d i m e n s i o n   o f   b r a c k e t   54.  B r a c k e t   54  h a s  

o p p o s i n g   s i d e s   56  h a v i n g   o p p o s i n g   c y l i n d r i c a l   h o l e s   a b o u t   1 . 1  

m i l l i m e t e r   in   d i a m e t e r ,   w h i c h   l o o s e l y   r e c e i v e   a  p i n   50.   T h e  

p i n s   50  a r e   c y l i n d r i c a l ,   w i t h   t h e i r   m a j o r   d i m e n s i o n   e x t e n d i n g  

b e t w e e n   o p p o s i n g   s i d e s   5 6 .  

T h e   o u t e r   d i m e n s i o n s   of   t h i s   e m b o d i m e n t   a re   t h e   same  as  t h o s e  

of   t h e   f i r s t   e m b o d i m e n t ,   i l l u s t r a t e d   in   F i g u r e s   1  t h r o u g h   8 .  

The  p i n s   50  a r e   one  m i l l i m e t e r   i n   d i a m e t e r ,   b e i n g   c u t   f rom  a  

r o d   of   8620  s t e e l ,   a  v e r y   h a r d   s t e e l .   As  shown  in   F i g u r e   1 0 ,  

e a c h   p i n   50  has   an  e n t i r e l y   f l a t   f a c e   on  t h e   s e t   s i d e   ( r i g h t  

s i d e   in   F i g u r e   10)  and  a  c h a m f e r   on  t h e   c l e a r   s i d e .   The  c h a m -  

f e r   i s   a  s u r f a c e   a t   45°  s t a r t i n g   0 .3   m i l l i m e t e r   f rom  t h e   e n d .  

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

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

c l o s e   c o n t a c t   w i t h   t h e   r a c k   w h i l e   t h e   r a c k   i s   moved  c o n t i -  

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

form  no  p a r t   of   t h i s   i n v e n t i o n .   The  s e c o n d   p u r p o s e   of   t h e  

c h a m f e r   i s   to   f a c i l i t a t e   i n s e r t i o n   o f   t h e   p i n s   50  in   t h e   h o l e s  

of  b r a c k e t   54,  u s i n g   t h e   c h a m f e r e d   end  of  t h e   p i n   as  t h e  

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

L o c a t e d   h a l f - w a y   b e t w e e n   t h e   s i d e s   o f   b r a c k e t   54  and  e n g a g i n g  

a l l   of   t h e   p i n s   50  i s   a  s i n g l e   l e n g t h   of   r o u n d   m u s i c   w i r e   52  

of   a b o u t   0 . 2 5 0   mm  d i a m e t e r .   The  v e r t i c a l   p o s i t i o n i n g   of   t h e  

p i n s   50  i s   i l l u s t r a t e d   in   F i g u r e ,   11.   T h i s   p o s i t i o n i n g   i s   s u c h  

t h a t   t h e   top   of   one  p i n   i s   on  t h e   same  p l a n e ,   l a b e l e d   60,  a s  

t h e   b o t t o m   of  t h e   n e x t   a d j a c e n t   p i n s .   Thus ,   t h e   t op   of   e v e r y  
o t h e r   p i n   50  i s   l o c a t e d   s u b s t a n t i a l l y   on  t he   same  p l a n e   as  t h e  

b o t t o m   of  t h e   o t h e r   p i n s   50.  Wi re   52  i s   d e f l e c t e d   in   up  a n d  

down  or  s e r p e n t i n e   c o n f i g u r a t i o n   by  t h e   amount   of   i t s   r a d i u s .  

Wire   52,  t h u s ,   p r o d u c e s   a  f o r c e   t o w a r d   a s s u m i n g   a  s t r a i g h t  

l i n e .   T h i s   f o r c e s   t h e   p i n s   50  l o c a t e d   above   t h e   w i r e ,   u p w a r d ,  

and  t h e   o t h e r   p i n s   50,  l o c a t e d   b e l o w   t h e   w i r e ,   d o w n w a r d .  



The  p i n s   50  r e m a i n   in   t h e i r   s e t   and  c l e a r   p o s i t i o n   by  s i m p l e  

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

of   t h e   w i r e   52  a t t e m p t i n g   to   a s s u m e   a  s t r a i g h t   l i n e .  

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

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

b e t w e e n   t he   h o l e s .   S i n c e   t h e   h o l e s   w i l l   be  p u n c h e d ,   t h e   i n c r e a -  

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

t h e   p u n c h i n g   o p e r a t i o n .   A l s o ,   t h e   r o u n d   p i n s   50  may  be  m o r e  

r e a d i l y   i n s e r t e d   in   c e r t a i n   f e e d i n g   t e c h n i q u e s .   The  w i r e   52  

can   be  g u i d e d   i n t o   p l a c e   w h i l e   t h e   p i n s   50  a r e   i n s e r t e d ,   u s i n g  

a u t o m a t e d   e q u i p m e n t   f o r   q u a n t i t y   p r o d u c t i o n .  

F i n a l l y ,   t h e   a s s e m b l e d   t a b u l a t i o n   r a c k   i s   s p r a y e d   by  SAE  3 0  

w e i g h t   o i l .   In  q u a n t i t y   p r o d u c t i o n ,   i t   i s   e x p e c t e d   t h a t   t h e  

r a c k   w i l l   be  d i p p e d   i n t o   t h e   o i l ,   r a t h e r   t h a n   s p r a y e d .  

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

w h i c h   t h e   s u b j e c t   t a b u l a t i o n   r a c k s   a r e   e m p l o y e d ,   F i g u r e   12  

shows  a  t y p e w r i t e r   f rom  t h e   r e a r   w i t h o u t   a  c o v e r   and  w i t h  

e m p h a s i s   on  t h e   t a b u l a t i o n   r a c k   70.  The  l a t t e r   i s   m o u n t e d   on  a  

m o v a b l e   c a r r i a g e   72  and  i s   as  d e s c r i b e d   i n   t h e   f o r e g o i n g .  

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

p a r t   of   t h i s   i n v e n t i o n . T h e s e   s t r u c t u r e s   i n c l u d e   t h e   k e y b o a r d  

74,  t h e   p l a t e n   76,  upon   w h i c h   p a p e r   to   r e c e i v e   t y p i n g   i s  

m o u n t e d ,   and  m a r g i n   c o n t r o l s   78.   The  p r i n t i n g   s t r u c t u r e s ,  

l o c a t e d   b e t w e e n   p l a t e n   76  and  k e y b o a r d   74,  a r e   n o t   s h o w n .  

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

72  moves   f rom  l e f t   to   r i g h t ,   as  v i e w e d   in   F i g u r e   12,  d u r i n g  

t y p i n g ,   s p a c i n g ,   and  t a b u l a t i o n .   The  s e t   and  c l e a r   m e c h a n i s m  

50,  d i s c u s s e d   i n   c o n n e c t i o n   w i t h   F i g u r e   1,  i s   m o u n t e d   to   t h e  

t y p e w r i t e r   b a s e   80  a t   t h e   c e n t e r   of   t h e   t y p e w r i t e r .  

T a b u l a t i o n   i s   i n i t i a t e d   by  a  key  o p e r a t i o n ,   a t   w h i c h   t i m e   t h e  

c a r r i a g e   72,  i n c l u d i n g   r a c k   70  moves   f r e e l y   f rom  l e f t   to   r i g t h  

as  v i e w e d   f rom  t h e   r e a r   o f   t h e   c a r r i a g e .   A  s t o p   l e v e r   8 2 ,  



n o r m a l l y   l o c a t e d   in  f r o n t   of   t h e   c l e a r   a b u t m e n t   and  b e l o w   t h e  

p i n s   of   t h e   r a c k ,   i s   r a i s e d   up  to   t h e   p l a n e   of   t h e   p i n s .   T h i s  

i s   shown  i l l u s t r a t i v e l y ,   b u t   i n   some  d e t a i l ,   in   F i g u r e   1  a n d  

13.  I t   s h o u l d   be  u n d e r s t o o d ,   of   c o u r s e ,   t h a t   t h i s   d i s c u s s i o n  

of   s t o p   l e v e r   82  i s   e q u a l l y   a p p l i c a b l e   to   t h e   e m b o d i m e n t   o f  

F i g u r e s   9  t h r o u g h   1 2 .  

In  F i g u r e   1,  s t o p   l e v e r   82  i s   shown  in   i t s   p o s i t i o n   p r i o r   t o  

t a b u l a t i o n ,   i m m e d i a t e l y   i n   f r o n t   of   c l e a r   a b u t m e n t   54  and  w i t h  

i t s   t o p   p a r t   u n d e r   p i n s   5.  S t o p   l e v e r   82  i s   m o u n t e d   on  a  p i v o t  

s t u d   84  in   a  v e r t i c a l   e l o n g a t e d   s l o t   86.  D u r i n g   t a b u l a t i o n ,  

s t o p   l e v e r   82  i s   s h i f t e d   u p w a r d   as  i n d i c a t e d   by  t h e   a r r o w   i n  

F i g u r e   1 .  

W i t h   s t o p   l e v e r   82  a t   t h e   u p p e r   p o s i t i o n ,   any  p i n   5  in   t h e   s e t  

p o s i t i o n   w i l l   e n g a g e   s t o p   l e v e r   82  and  p i v o t   t h e   same,   c l o c k -  

w i s e   as  v i e w e d   in   F i g u r e   12,  a r o u n d   s t u d   84.   T h a t   m o t i o n   i s  

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

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

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

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

a  p i n   5  a b o u t   to  e n g a g e   s t o p   l e v e r   82,  i s   shown  in   F i g u r e   1 3 ,  

a g a i n   i l l u s t r a t i v e l y   o n l y .  

A f t e r   t a b u l a t i o n ,   t h e   o p e r a t o r   may  r e s u m e   t y p i n g   u s i n g   k e y -  

b o a r d   7 4 .  



1.  A  t a b u l a t i o n   r a c k   (1)   f o r   a  t y p e w r i t e r   or   t h e   l i k e ,   o f  

t h e   t y p e   h a v i n g :  

a  p l u r a l i t y   of   t a b u l a t i o n   s t o p   e l e m e n t s   (5 ,   5 0 ) ,  

an  e l o n g a t e d   f r a m e   s t r u c t u r e   (3 ,   54)  f o r   m o v a b l y   s u p p o r t -  

i n g   e a c h   of   s a i d   t a b u l a t i o n   s t o p   e l e m e n t s   (15 ,   50)  f o r  

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

h o l d i n g   means   (7,  52)  f o r   r e l e a s a b l y   h o l d i n g   e a c h   o f   s a i d  

t a b u l a t i o n   s t o p   e l e m e n t s   (5 ,   50)  in   i t s   s e t   or   c l e a r  

p o s i t i o n ,  

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

s a i d   e l o n g a t e d   f r a m e   s t r u c t u r e   (3,  54)  i s   a  b r a c k e t  

s u p p o r t i n g   o p p o s i n g   s i d e s   ( 2 7 ) ,   s a i d   s i d e s   (27)   h a v i n g  

o p p o s e d   h o l e s   (29 )   p o s i t i o n e d   a l o n g   s a i d   b r a c k e t   a t  

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

s a i d   t a b u l a t i o n   s t o p   e l e m e n t s   (5,   50)  a r e   p i n s   h a v i n g  

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

b e i n g   l o o s e l y   f i t t e d   i n   a  p a i r   o f  s a i d   o p p o s e d   h o l e s   ( 2 9 )  

and  e x t e n d i n g   p a s t   s a i d   b r a c k e t   s i d e s   (27)   to   s l i d e   t o  

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

s a i d   h o l d i n g   means   (7,  52)  c o m p r i s e s   a t   l e a s t   one  c o n t i -  

n u o u s ,   r e s i l i e n t   member   (7,  52)  e x t e n d i n g   in   c o n t a c t   w i t h  

i  e a c h   o f   s a i d  p i n s   (5,  5 0 ) ,   s a i d   r e s i l i e n t   member   (7,  5 2 )  

b e i n g   i n   a  d e f o r m e d   c o n f i g u r a t i o n   to   p r o v i d e   a  r e c o v e r y  
f o r c e   t o   p r e s s   s a i d   p i n s   (5,  50)  a g a i n s t   one  s i d e   of   s a i d  

h o l e s   ( 2 9 ) ,   t he   s a i d   r e c o v e r y   f o r c e   c r e a t i n g   s u f f i c i e n t  

f r i c t i o n a l   d r a g   to   p r e v e n t   m o v e m e n t   of   s a i d   p i n s   (5,  5 0 )  

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

f o r c e   to   s l i d e   s a i d   p i n s   (5 ,   50)  to   s a i d   s e t   and  c l e a r  

p o s i t i o n s .  



2.  A  t a b u l a t i o n  r a c k   (1)  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   s a i d   b r a c k e t   (3)   has   a  c o n t i n u o u s   s u r f a c e   ( 2 5 )  

s p a c e d   away  f rom  s a i d   p i n s   (5)  and  in   t h a t   s a i d   r e s i l i e n t  

member  c o m p r i s e s   two  i d e n t i c a l   c o i l   s p r i n g s   (7)  p o s i t i o -  

ned  in   t h e   s p a c e   b e t w e e n   s a i d   c o n t i n u o u s   s u r f a c e   (25)   a n d  

s a i d   p i n s   ( 5 ) ,   and  e n g a g i n g   s a i d   c o n t i n u o u s   s u r f a c e   ( 2 5 )  

and  s a i d   p i n s   ( 5 ) ,   t h e   o u t s i d e   d i a m e t e r   of   s a i d   c o i l  

s p r i n g s   (7)   b e i n g   g r e a t e r   t h a n   t h e   d i s t a n c e   b e t w e e n   s a i d  

p i n s   (5)  and  s a i d   c o n t i n u o u s   s u r f a c e   ( 2 5 ) ,   in   o r d e r   t o  

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

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

b e t w e e n   s a i d   c o i l s   and  s a i d   a x i s   to   a  v a l u e   l e s s   t h a n  

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

med  s p r i n g s .  

3.  A  t a b u l a t i o n   r a c k   (1)  a c c o r d i n g   t o   c l a i m   1,  c h a r a c t e r i z e d  

in   t h a t   s a i d  p i n s   (50)   a r e   g e n e r a l l y   c y l i n d r i c a l   w i t h  

t h e i r   a x i s   e x t e n d i n g   t h r o u g h   s a i d   o p p o s i n g   h o l e s   ( 2 9 ) ,  

and  f u r t h e r   c h a r a c t e r i z e d   i n   t h a t   s a i d   r e s i l i e n t   m e m b e r  

(52)   c o m p r i s e s   a  n o r m a l l y   s t r a i g h t   w i r e   wound  t h r o u g h  
s a i d   p i n s   ( 5 0 )   in   a  s e r p e n t i n e   c o n f i g u r a t i o n .  

4.  A  t a b u l a t i o n   r a c k   (1)  a c c o r d i n g   to   c l a i m   3  c h a r a c t e r i z e d  

in   t h a t   t h e   h o l e s   (29)   i n   a  same  b r a c k e t   s i d e   (29)   a r e  

s t a g g e r e d   so  t h a t   t h e   t o p   o f   one  p i n   ( 5 0 ) \ i s   l o c a t e d   o n  

t h e   same  p l a n e   as  t h e   b o t t o m   o f   t h e   n e x t   a d j a c e n t   p i n s  

( 5 0 ) .  
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