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©  A  pinned  insert  and  a  faller. 
A  pinned  insert  (114)  is  inserted  into  a  bar  (112)  and  held 

in  place  by  adhesive  extending  around  the  trough  (120)  of 
the  bar. 

A  channel  (130)  extends  along  the  upper  and  rearward 
edge  of  a  wall  (118)  of  the  bar,  and  a  hook  or  lip  (132)  of  the 
insert  (114)  extends  downwardly  into  the  channel  (130). 
Movement  of  the  insert  (114)  away  from  the  wall  (118)  is 
prevented  by  abutment  of  the  lip  (132)  with  the  channel 
(130). 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a  p i n n e d   i n s e r t  

and   to   a  f a l l e r   i n c l u d i n g   a  b a r   on  w h i c h   a  r e p l a c e a b l e  

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

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

a t t e n u a t e   o r   d r a f t   s l i v e r s   of   f i b r e s .  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w   of  p a r t   of   a  k n o w n  

f a l l e r   10  w h i c h   i s   u s e d   in   a  g i l l   box .   The  f a l l e r   1 0  

i n c l u d e s   a  m e t a l   b a r   12  i n t o   w h i c h   i s   i n s e r t e d   a  

r e p l a c e a b l e   p i n n e d   i n s e r t   14.   The  i n s e r t   14  i s   h e l d   i n  

p l a c e   on  t h e   b a r   12  by  a p p l y i n g   a d h e s i v e   b e t w e e n  

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

t w o   p a r t s ;   i . e .   on  t h e   f o r w a r d   f a c i n g   s u r f a c e   16  o f   t h e  

r e a r   w a l l   1 8 ,   in   t h e   t r o u g h   20  a t   t h e   b o t t o m   o f   t h e  

s u r f a c e   16  a n d   on  t h e   r e a r w a r d l y   f a c i n g   s u r f a c e   20  o f   t h e  

f r o n t  w a l l   2 2 .  

The  f a l l e r  i s   a r r a n g e d   to   be  d r i v e n   by  a  c h a i n   ( n o t  

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

24 ,   a  s e r i e s   o f   f a l l e r s   c o m b   t h e   s l i v e r   o f   f i b r e s   t o  

a t t e n u a t e   o r   d r a f t   t h e   s l i v e r .   The  f o r c e   e x e r t e d   on  t h e  

p i n s   26  as   t h e y   a t t e n u a t e   t h e   s l i v e r   i s   r e s i s t e d   by  t h e  

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

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

t h e   f r o n t   w a l l   2 2 .  

When  t h e   f a l l e r s   r e a c h   t h e   end   of  t h e   run   in   w h i c h  

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

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

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

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

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

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

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



e x t e n t   o f   t h e   f a l l e r   in   t h e   f o r w a r d   a n d   r e a r w a r d  

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

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

h e i g h t .  

D u r i n g   t h e   d r a f t i n g   or   a t t e n u a t i n g   of   t h e   s l i v e r s  

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

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

t h e   d r a f t   r u n   and   t h e   r e t u r n   r u n   of   t h e   f a l l e r s .   A  l a p  

t e n d s   to  e x e r t   f o r c e s   on  the   p i n s   in   a  d i r e c t i o n   o p p o s i t e  

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

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

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

by  t h e   a d h e s i v e   b o n d   b e t w e e n   t h e   s u r f a c e   16  of   t h e   r e a r  
w a l l   18  a n d   t h e   i n s e r t .   T h a t   bond   i s   o f t e n   n o t   s t r o n g  

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

i n h e r e n t   w e a k n e s s   of   t h e   a d h e s i v e   or  b e c a u s e   t h e   a d h e s i v e  

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

away  f rom  t h e   b a r .  

A  f u r t h e r   p r o b l e m   b r o u g h t   a b o u t   by  t h e   u s e   of   t h e  

a d h e s i v e   i s   t h a t ,   i f   any   a d h e s i v e   i s   e x p o s e d ,   t h e   s l i v e r  

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

t h e   run  of  t h e   s l i v e r   and  i n c r e a s i n g   t h e   t e n d e n c y   of  t h e  

m a c h i n e   to  g e t   a  l a p   on.  I t   w i l l   be  a p p r e c i a t e d   t h a t ,   i n  

o r d e r   t h a t   t h e   a d h e s i v e   can   a c h i e v e   i t s   m o s t   e f f e c t i v e  

b o n d   w i t h   t h e   i n s e r t ,   i t   i s   d e s i r a b l e   t o   t a k e   t h e  

a d h e s i v e   r i g h t   up  to  t h e   t op   of  t he   f r o n t   and   r e a r   w a l l s  

and  t h u s ,   i n e v i t a b l y ,   a d h e s i v e   t e n d s   to   be  e x p o s e d   a t   t h e  

t o p   r e g i o n s   of  t h o s e   w a l l s .  

A c c o r d i n g   to  one   a s p e c t   of  t he   p r e s e n t   i n v e n t i o n ,   a  
p i n n e d   i n s e r t   i s   a d a p t e d   to   e n g a g e   o r   i n t e r   e n g a g e   o r  

m e c h a n i c a l l y   e n g a g e   w i t h   a  w a l l   of   a  b a r   on  w h i c h   t h e  

i n s e r t   may  be  m o u n t e d   to  p r e v e n t   or  r e s t r i c t   m o v e m e n t   o f  

the.  i n s e r t   a w a y   f r o m   t h a t   w a l l .   By  p r o v i d i n g  a n   i n s e r t  

w h i c h   c a n   e n g a g e   w i t h  a   w a l l   of   t h e   b a r   to   p r e v e n t  



m o v e m e n t   of  t h e   i n s e r t   away  f r o m   t h a t   w a l l   t h e   i n s e r t   m a y  

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

p r e v i o u s   a r r a n g e m e n t   w h e r e   t h e   r e t e n t i o n   was   d e p e n d e n t  

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

F u r t h e r m o r e ,   t h e   i n s e r t   n e e d   n o t   n e c e s s a r i l y   h a v e  

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

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

may   n o t   be  p r o n e   t o   b e i n g   e x p o s e d   i n   t h a t   r e g i o n   w i t h   i t s  

a t t e n d a n t   d i s a d v a n t a g e s .  

The  p i n n e d   i n s e r t   may  be  a r r a n g e d   to   e n g a g e   w i t h  

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

m o m e n t   of  any  f o r c e   t e n d i n g   to   move  t h e   i n s e r t   away   f r o m  

t h a t   w a l l   i s   k e p t   t o   a  m i n i m u m .  

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

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

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

The   l i p   o r   h o o k   may  e x t e n d   i n   a  d i r e c t i o n   o p p o s i t e   t o  

t h a t   in   w h i c h   t h e   p i n s   e x t e n d   f r o m   t h e   i n s e r t .   T h e  

p i n n e d   i n s e r t   may  be  a r r a n g e d   t o   l i e   a g a i n s t   one  s i d e   o f  

a  w a l l   on  t h e   b a r   w i t h   t h e   l i p   o r   h o o k   e x t e n d i n g   o v e r   t h e  

t o p   of   t h e   w a l l .   T h e  l i p   o r   h o o k   may  be  a r r a n g e d   t o   b e  

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

A c c o r d i n g   t o   a  f u r t h e r   a s p e c t   o f   t h e   p r e s e n t  

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

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

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

The  i n s e r t   may  be  l o c a t e d   on  o n e   s i d e   o f   t h e   w a l l  
w i t h   a  l i p   or   h o o k   of  t h e   i n s e r t   e x t e n d i n g   o v e r   t h e   e d g e  

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

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

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

w a l l .  



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

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

The  i n v e n t i o n   may  be  c a r r i e d   i n t o   p r a c t i c e   i n  

v a r i o u s   w a y s ,   b u t   one  e m b o d i m e n t   w i l l   now  be  d e s c r i b e d   by  

way  of  e x a m p l e   and   w i t h   r e f e r e n c e   to  F i g u r e   2  w h i c h   i s   a  

p e r s p e c t i v e   v i e w   of   p a r t   of   a  f a l l e r .   In  F i g u r e   2,   l i k e  

p a r t s   t o   t h o s e   in   F i g u r e   1  h a v e   b e e n   g i v e n   t h e   s a m e  

r e f e r e n c e   n u m e r a l   p r e f i x e d   by  t h e   n u m b e r   1 .  

The  f a l l e r   110  s h o w n   in   F i g u r e   2  i s   f o r   u s e   in   a  

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

F i g u r e   1 .  

The  p i n n e d   i n s e r t   114  i s   i n s e r t e d   i n t o   t h e   b a r   1 1 2 .  

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

t r o u g h   1 2 0 .   T h u s   t h e r e   i s   l i t t l e   o r   no  c h a n c e   o f  

a d h e s i v e   l e a k i n g   up  o v e r   t h e   e d g e   o f   t h e   f r o n t   w a l l   1 2 2  

or   t h e   r e a r   w a l l   1 1 8 .  

A  c h a n n e l   130  e x t e n d s   a l o n g   t h e   u p p e r   a n d r e a r w a r d  

e d g e   o f   t h e   w a l l   1 1 8 .   The   p i n n e d   i n s e r t   114  i n c l u d e s   a  

hook   or  l i p   132  e x t e n d i n g   d o w n w a r d l y   a l o n g   t h e   c o m p l e t e  

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

1 3 4 ,   t h e   l i p   b e i n g   r e c e i v e d   w i t h i n   t h e   c h a n n e l   130   a n d  

t h e   l i p   l y i n g   g e n e r a l l y   f l u s h   w i t h   t h e   r e a r   s u r f a c e   1 3 6  

of  t h e   r e a r   w a l l   1 1 8 .  

In   u s e ,   t h e   i n s e r t   114  i s   a b l e   t o   r e m a i n   s e c u r e l y  

a t t a c h e d   t o   t h e   b a r   112  u p o n   a p p l i c a t i o n   o f   a  f o r c e   t o  

t h e   p i n s   in   a  d i r e c t i o n   o p p o s i t e   to   t h a t   w h i c h   o c c u r s   i n  

d r a f t i n g   t h e   s l i v e r   as   t h e   l i p   132  a b u t s   t h e   c h a n n e l  

1 3 0 .   F u r t h e r m o r e ,   as   t h e   l i p   a b u t s   w i t h   t h e   c h a n n e l   i n  

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

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

b e i n g   e x e r t e d   by  t h e   s l i v e r s   on  t h e   p i n s   126 '   d o e s   n o t  



h a v e   to  o p p o s e   any  g r e a t   m o m e n t   c r e a t e d   by  t h a t   f o r c e .  

As  t h e   l i p   i s   f l u s h   w i t h   t h e   r e a r   s u r f a c e   a i   t h e  

r e a r   w a l l ,   t h e   f a l l e r   d o e s   no t   t a k e   up  any  more   s p a c e   i n  

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

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

t h a t   of  a  c h a i n   g i l l   h a v i n g   f a l l e r s   as   shown  in  F i g u r e   1 .  

The  c h a n n e l   130  c a n   be  m a c h i n e d   a t   t h e   s a m e   t i m e  a s  

t h e   r e m a i n d e r   of   t h e   b a r   i s   s h a p e d .   A l t e r n a t i v e l y  

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

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

h e i g h t   in   o r d e r   t h a t   t h e   s h a p e   t a k e n   up  by  t h e   f a l l e r  

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

s u b s t a n t i a l l y   t h e   s a m e .  

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

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

The  l i p   can   be  f o r m e d   e i t h e r   by  i n j e c t i o n   m o u l d i n g   or  by  

m a c h i n i n g   t h e   l i p   o u t   of  t h e   t h e   i n j e c t i o n   m o u l d i n g .  



1.  A  p i n n e d   i n s e r t   (114)  a d a p t e d   to   e n g a g e   w i t h   a  w a l l  

( 1 1 8 )   o f   a  b a r   ( 1 1 2 )   on  w h i c h   t h e   i n s e r t   may  be  m o u n t e d  

to   p r e v e n t   o r   r e s t r i c t   m o v e m e n t   of   t h e   i n s e r t   a w a y   f r o m  

t h a t   w a l l .  

2.  A  p i n n e d   i n s e r t   as  c l a i m e d   in   C l a i m   1  in  w h i c h   t h e  

p i n s   ( 1 2 6 )   e x t e n d   f r o m   t h e   i n s e r t ,   a n d   t h e   i n s e r t   i s  

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

i n s e r t   may  be  m o u n t e d   in   t h e   r e g i o n   of   t h e   i n s e r t   f r o m  

w h i c h   t h e   p i n s   e x t e n d .  

3.  A  p i n n e d   i n s e r t   a s   c l a i m e d   i n   C l a i m   1  o r   2 

i n c l u d i n g   a  l i p   or   hook  p o r t i o n   ( 1 3 2 )   a r r a n g e d   to   e n g a g e  
w i t h   a  w a l l   ( 1 1 8 )   of   a  b a r   on  w h i c h   t h e   i n s e r t   may  b e  

m o u n t e d   t o   p r e v e n t   o r   r e s t r i c t   m o v e m e n t   o f   t h e   i n s e r t  

away   f r o m   t h a t   w a l l .  

4.  A  p i n n e d   i n s e r t   as   c l a i m e d   in   C l a i m   3  in  w h i c h   t h e  

p i n s   e x t e n d   f r o m   t h e   i n s e r t ,  a n d   t h e   l i p   or   hook   p o r t i o n  

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

e x t e n d   f r o m   t h e   i n s e r t .  

5.  A  p i n n e d   i n s e r t   as   c l a i m e d   in   C l a i m   4 . i n   w h i c h   t h e  

p i n n e d   i n s e r t   may  be  l o c a t e d   a d j a c e n t   to   o n e   - s i d e  - o f   t h e  

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

l i p   or  h o o k   p o r t i o n   e x t e n d i n g   o v e r   t h e   w a l l .  

6.  A  p i n n e d   i n s e r t   as  c l a i m e d   in   C l a i m   5  in   w h i c h   t h e  

l i p   or   h o o k   p o r t i o n   w h i c h   may  e x t e n d   o v e r   t h e   w a l l   o f   a  

b a r   on  w h i c h   t h e   i n s e r t   may  be  m o u n t e d   i s   a r r a n g e d   t o   b e  

g e n e r a l l y   f l u s h   w i t h   t h a t   s i d e   ( 1 3 6 )  o f   t h e   w a l l   w h e n  

m o u n t e d   on  t h e   b a r .  

7.  A  p i n n e d   i n s e r t   as   c l a i m e d   i n   any   p r e c e d i n g   c l a i m  

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



8.  A  p i n n e d   i n s e r t   a s   c l a i m e d   in  C l a i m   8  in   w h i c h   t h e  

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

9.  A  f a l l e r   i n c l u d i n g   a  b a r   ( 1 1 2 )   on  w h i c h   an  i n s e r t  

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

10.  A  f a l l e r   as   c l a i m e d   in   C l a i m   9  in   w h i c h   t h e   i n s e r t  

i s   a d h e r e d   to   t h e   b a r ,   a n d   a  t o r t u o u s   p a t h   i s   p r e s e n t e d  

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

e x t e n d   f rom  t h e   i n s e r t .  
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