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Knife  sharpener. 
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  A  blade  sharpener  having  an  access  opening  (5)  through 
which  a  blade  (4)  is  moved  to  be  sharpened  and  including  a 
sharpening  device  (3)  which  engages  with  and  sharpens  the 
blade  cutting  edge  (6)  and  a  reaction  member  (31)  which 
engages  with  and  applies  downward  pressure to  the  blade  back 
edge  (10).  The  reaction  member  (31)  has  an  upper portion  (33) 
which  is  pivotally  mounted  adjacent  an  upper  extremity  of  the 
access  opening  (5)  and  at  a  location  forward  of  the  sharpening 
device  (3).  A  lower  portion  (35)  of  the  reaction  member  (31)  is 
engageable  with  a  knife  blade  (4).  The  sharpening  device  is 
mounted  adjacent  the  lower  extremity  of  the  access  opening 
(5).  Biasing  means  (32)  urges  the  reaction  member  (31)  into  a 
rest  position  at  which  the  lower  portion  (35)  of  that  member  is 
located  forward  of  the  sharpening  device  (3)  and  rearward  of 
the  pivotal  mounting  (34)  of  the  reaction  member  (31).  The 
sharpener  is  adapted  for  removable  location  within  the  open 
mouth  of  a  blade  protecting  scabbard  (11). 



T h i s   i n v e n t i o n   r e l a t e s   to   k n i f e   s h a r p e n e r s   of  t h e   k i n d  

w h i c h   s h a r p e n   a  k n i f e   b l a d e   as  a  r e s u l t   of  t h e   c u t t i n g   edge   o f  

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

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

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

o t h e r   p r o t e c t i v e   c o v e r   f o r   t h e   b l a d e .  

U.S .   p a t e n t s   3 , 6 7 6 , 9 6 1   ( J a c k s o n ) ,   3 , 7 7 4 , 3 5 0   ( B a y l y ) ,  

4 , 0 4 1 , 6 5 1   ( B a y l y )   and  4 , 0 9 1 , 6 9 1   ( B a y l y )   r e l a t e   to   s c a b b a r d -  

s h a r p e n e r   c o m b i n a t i o n s   as  r e f e r r e d   to   a b o v e .   T h o s e   p r i o r  

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

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

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

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

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

k e p t   in   good   c o n d i t i o n   r i g h t   up  to   t h e   v e r y   t i p   of  t h e   b l a d e .  

P r i o r   b l a d e   s h a r p e n e r   c o m b i n a t i o n s   as  r e f e r r e d   to   a b o v e   a r e  

u n a b l e   to   s a t i s f y   t h a t   r e q u i r e m e n t .  

The  J a c k s o n   b l a d e   s h a r p e n e r   i n c l u d e s   means   f o r  

m a i n t a i n i n g   d o w n w a r d   p r e s s u r e   on  a  k n i f e   b l a d e   d u r i n g   i t s  

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

a p p l y i n g   means   i s   so  a r r a n g e d ,   h o w e v e r ,   t h a t   i t   d o e s   n o t  

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

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

t h e   b l a d e   d u r i n g   w i t h d r a w a l   b e f o r e   t h e   b l a d e   has   l e f t   c o n t a c t  

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

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

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

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

The  B a y l y   b l a d e   s h a r p e n e r s   a r e   a r r a n g e d   so  t h a t   p r e s s u r e  

a p p l y i n g   means   of  one  f o r m   or  a n o t h e r   e n g a g e s   and  b e a r s   d o w n  

on  t h e   b a c k   edge   of  a  b l a d e   c l o s e   to   t h e   t i m e   a t   w h i c h   t h e  

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

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

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

t h e   t i p   p o r t i o n   of  a  n a r r o w   b l a d e .   Each  of  t h o s e   s h a r p e n e r s  

i s   a r r a n g e d   to   o p e r a t e   w i t h   k n i f e   b l a d e s   of  s u b s t a n t i a l   d e p t h ,  

e v e n   c l o s e   to   t h e   t i p ,   and  t h e   maximum  d o w n w a r d   f o r c e   on  t h e  

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



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

c o n s e q u e n t l y   min imum  s h a r p e n i n g   e f f e c t   i s   a c h i e v e d   w h i l e   t h e  

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

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  

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

up  to   t h e   v e r y   t i p   t h e r e o f .   I t   i s   a  f u r t h e r   o b j e c t   of  t h e  

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

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

a  s h a l l o w   d e p t h .  

In  a c c o r d a n c e   w i t h   one  a s p e c t   of   t h e   i n v e n t i o n ,   t h e r e   i s  

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

h a v i n g   an  a c c e s s   o p e n i n g   t h r o u g h   w h i c h   a  b l a d e   can   be  moved ,   a  

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

e x t r e m i t y   of  s a i d   o p e n i n g   so  as  t o   be  e n g a g e d   by  t h e   c u t t i n g  

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

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

s t r u c t u r e   a d j a c e n t   an  u p p e r   e x t r e m i t y   of  s a i d   o p e n i n g   and  a  

l o w e r   p o r t i o n   a r r a n g e d   t o   e n g a g e   a  b a c k   e d g e   of  a  b l a d e  

l o c a t e d   i n   s a i d   o p e n i n g   so  as  to   p r e s s   t h e   c u t t i n g   edge   of  t h e  

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

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

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

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

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

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

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

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

e n g a g e m e n t   by  a  b l a d e   b e i n g   moved   r e a r w a r d l y   t h r o u g h   s a i d  

o p e n i n g ,   w h e r e b y   s a i d   l o w e r   p o r t i o n   i s   moved   away  f rom  s a i d  

r e s t   p o s i t i o n   t o   p a s s   o v e r   and  r e a r w a r d l y   of   s a i d   s h a r p e n i n g  
d e v i c e .  

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

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

h a v i n g   an  a c c e s s   o p e n i n g   t h r o u g h   w h i c h   a  b l a d e   can   be  moved ,   a  

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

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

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

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



a d j a c e n t   an  u p p e r   e x t r e m i t y   of  s a i d   o p e n i n g   and  a  l o w e r  

p o r t i o n   a r r a n g e d   to   e n g a g e   a  b a c k   e d g e   of  a  b l a d e   l o c a t e d   i n  

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

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

u r g i n g   s a i d   r e a c t i o n   member  to   move  a b o u t   s a i d   p i v o t a l  

c o n n e c t i o n   in  a  f o r w a r d   d i r e c t i o n   t o w a r d s   a  r e s t   p o s i t i o n   a t  

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

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

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

s a i d   l o w e r   p o r t i o n   b e i n g   a r r a n g e d   t o   be  e n g a g e d   by  a  b l a d e  

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

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

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

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

s t r u c t u r e   to   an  end   of  s a i d   s c a b b a r d ,   t h e   a r r a n g e m e n t   b e i n g  

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

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

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

s a i d   l o w e r ,   p o r t i o n   i s   moved  away  f r o m   s a i d   r e s t   p o s i t i o n   t o  

p a s s   o v e r   and  r e a r w a r d l y   of  s a i d   s h a r p e n i n g   d e v i c e .  

An  e m b o d i m e n t   of  t h e   i n v e n t i o n   i s   d e s c r i b e d   in  d e t a i l   i n  

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

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

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

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

as  shown  i s   n o t   to   be  u n d e r s t o o d   as  l i m i t i n g   on  t h e   i n v e n t i o n .  

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

a c c o r d i n g   to   one  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 ;  

F i g u r e   2  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of  t h e   s h a r p e n e r  

shown  in  F i g u r e   1 ;  

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

shown  in  F i g u r e   1 ;  

F i g u r e   4  i s   an  e n l a r g e d   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   I V - I V   of  F i g u r e   2 ;  

F i g u r e   5  i s   an  e n l a r g e d   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   V-V  of  F i g u r e   1 ;  

F i g u r e   6  i s   an  e l e v a t i o n   v i e w   of  a  s c a b b a r d   i n c o r p o r a t i n g  

a  s h a r p e n e r   as  shown  in  F i g u r e s   1  to  5  and  h a v i n g   a  k n i f e  



i n s e r t e d   t h e r e i n ;  

F i g u r e   7  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  

V I I - V I I   of  F i g u r e   6 ;  

F i g u r e   8  i s   a  s e c t i o n a l   v i e w   of  p a r t   of  t h e   s c a b b a r d  

shown   in  F i g u r e s   6  and  7  and   s h o w i n g   t h e   s h a r p e n e r   r e m o v e d  

f r o m   t h e   s c a b b a r d :  

F i g u r e   9  i s   a  s e m i - d i a g r a m m a t i c   v i e w   s h o w i n g   t h e   t i p   of  a  

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

t o   F i g u r e s   1  to   5 :  

F i g u r e   10  i s   a  v i e w   s i m i l a r   to   F i g u r e   9  b u t   s h o w i n g   t h e  

k n i f e   b l a d e   moved   f u r t h e r   i n t o   t h e   s h a r p e n e r ;  

F i g u r e   11  i s   a  v i e w   s i m i l a r   to   F i g u r e   10  b u t   s h o w i n g   t h e  

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

F i g u r e   12  i s   a  v i e w   s i m i l a r   to   F i g u r e   10  b u t   s h o w i n g   t h e  

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

F i g u r e   13  i s   a  f o r c e   d i a g r a m   r e l a t i n g   t o   t h e   a c t i o n   o f  

t h e   s h a r p e n e r   on  a  k n i f e   b l a d e .  

The  k n i f e   b l a d e   s h a r p e n e r   1  shown  in  t h e   d r a w i n g s  

i n c l u d e s   a  m o u n t i n g   s t r u c t u r e   2  and  a  s h a r p e n i n g   d e v i c e   3 

c a r r i e d   by  t h e   s t r u c t u r e   2  and   a r r a n g e d   f o r   s h a r p e n i n g   a  k n i f e  

b l a d e   4  ( F i g u r e   6 ) .   The  s t r u c t u r e   2  has   an  a c c e s s   o p e n i n g   5 

( F i g u r e   3)  f o r   r e c e i v i n g   t h e   k n i f e   b l a d e   4.  As  b e s t   s e e n   i n  

F i g u r e s   6  and  9  to   12,   t h e   k n i f e   b l a d e   4  as  shown  i s   of  t h e  

k i n d   h a v i n g   a  r e l a t i v e l y   s h a l l o w   d e p t h   and  t h e   c u t t i n g   e d g e   6 

e x t e n d s   f r o m   an  e x t r e m e   t i p  7   r e a r w a r d l y   t o w a r d s   a  h a n d l e   8  o f  

t h e   k n i f e   9.  A  b a c k   edge   10  of  t h e   b l a d e   4  and  t h e   c u t t i n g  

e d g e   6  c o n v e r g e   t o w a r d s   t h e   t i p   7  o v e r   a  s u b s t a n t i a l   p a r t   o f  

t h e   l e n g t h   of  t h e   b l a d e   4  so  t h a t   t h e   b l a d e   4  has   a  n a r r o w   o r  

f i n e   t i p   p o r t i o n .   The  k n i f e   9  as  shown  i s   of  a  k i n d   s u i t a b l e  

f o r   u s e   as  a  f i s h   f i l l e t i n g   k n i f e   and  t h e   b l a d e   4  may  b e  

r e l a t i v e l y   f l e x i b l e .   I t   w i l l   be  c o n v e n i e n t   to   g e n e r a l l y  

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

k n i f e   9  as  shown  a l t h o u g h   t h e   i n v e n t i o n   i s   n o t   l i m i t e d   to   u s e  
w i t h   t h a t   t y p e   of  k n i f e .  

As  shown  in  F i g u r e s   1  to   5,  t h e   m o u n t i n g   s t r u c t u r e   2  i s   a  

s l e e v e - l i k e   member   h a v i n g   a  p a s s a g e   t h e r e t h r o u g h   w h i c h   f o r m s  

t h e   a c c e s s   o p e n i n g   5.  The  m o u n t i n g   s t r u c t u r e   2  as  shown  i s  

a d a p t e d   f o r   c o n n e c t i o n   t o   a  b l a d e   s c a b b a r d   11  as  h e r e i n a f t e r  



d e s c r i b e d   in  d e t a i l .   In  an  a l t e r n a t i v e   c o n s t r u c t i o n ,   w h i c h   i s  

n o t   shown ,   t h e   s t r u c t u r e   2  c o u l d   be  an  i n t e g r a l   p a r t   of  t h e  

s c a b b a r d   11.  A c c o r d i n g   to   y e t   a n o t h e r   a l t e r n a t i v e ,   t h e  

s t r u c t u r e   2  c o u l d   be  a r r a n g e d   to   e x i s t   s e p a r a t e   f r o m   a  b l a d e  

s c a b b a r d .  

The  s t r u c t u r e   2  as  shown  i s   of  s u b s t a n t i a l l y   r e c t a n g u l a r  

f o r m   in  t r a n s v e r s e   c r o s s - s e c t i o n   and  has   two  s i d e   w a l l s   12  a n d  

13  and   u p p e r   and  l o w e r   w a l l s   14  and  15  r e s p e c t i v e l y .   T h e  

o p e n i n g   5  i s   d e f i n e d   b e t w e e n   t h o s e   w a l l s   and  t h e r e f o r e   a l s o  

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

s h o w n ,   t h e   s t r u c t u r e   2  i s   a r r a n g e d   to   be  a  n e a t   s l i d i n g   f i t  

w i t h i n   an  open   end   16  ( F i g u r e   8)  of  t h e   s c a b b a r d   11  as  s h o w n  

in   F i g u r e s   6  and  7.  T h a t   i s ,   t h e   e x t e r n a l   c o n f i g u r a t i o n   a s  

d e f i n e d   by  t h e   w a l l s   12,  13,  14  and  15  i s   s u b s t a n t i a l l y  .  

c o m p l e m e n t a r y   to   t h e   i n t e r n a l   c o n f i g u r a t i o n   of  t h e   o p e n   end  1 6  

of   t h e   s c a b b a r d   1 1 .  

I n s e r t i o n   of  t h e   s t r u c t u r e   2  i n t o   t h e   s c a b b a r d   o p e n   e n d  

16  i s   l i m i t e d   by  s t o p   s h o u l d e r s   17,  18  and  19  f o r m e d   on  t h e  

w a l l s   14,  12  and  15  r e s p e c t i v e l y ,   b u t   o t h e r   means   c o u l d   b e  

a d o p t e d   f o r   t h a t   p u r p o s e .   R e t a i n i n g   means   i s   p r o v i d e d   t o  

r e l e a s a b l y   r e t a i n   t h e   s t r u c t u r e   2  w i t h i n   t h e   s c a b b a r d   o p e n   e n d  

16,   and  in  t h e   c o n s t r u c t i o n   shown  t h a t   r e t a i n i n g   m e a n s  

i n c l u d e s   a  l a t e r a l l y   p r o j e c t i n g   b u t t o n   20  c o n n e c t e d   to   t h e  

s t r u c t u r e   s i d e   w a l l   13  and  a r r a n g e d   to   l o c a t e   w i t h i n   a n  

a p e r t u r e   21  ( F i g u r e   8)  f o r m e d   t h r o u g h   a  s i d e   w a l l   22  of  t h e  

s c a b b a r d   11.  I t   i s   p r e f e r r e d ,   as  shown ,   t h a t   t h e   b u t t o n   20  i s  

a t t a c h e d   to   t h e   s t r u c t u r e   2  t h r o u g h   a  f l e x i b l e   c o n n e c t i o n   s u c h  

t h a t   t h e   b u t t o n   20  can   be  moved  b e t w e e n   an  o p e r a t i v e   p o s i t i o n  

( F i g u r e   7)  and  an  i n o p e r a t i v e   p o s i t i o n   ( F i g u r e   8 ) .   I t   i s   a l s o  

p r e f e r r e d   t h a t   t h e   f l e x i b l e   c o n n e c t i o n   i n c l u d e s   an  arm  2 3  

w h i c h   i s   f o r m e d   i n t e g r a l   w i t h   b o t h   t h e   s t r u c t u r e   s i d e   w a l l   1 3  

and   t h e   b u t t o n   20  as  b e s t   s e e n   in  F i g u r e   4 .  

The  c o n n e c t i n g   arm  23  i s   p r e d i s p o s e d   to   n o r m a l l y   h o l d   t h e  

b u t t o n   20  in  t h e   o p e r a t i v e   p o s i t i o n   as  shown  in  F i g u r e   7 .  

I n w a r d   p r e s s u r e   a p p l i e d   to   t h e   b u t t o n   20,  h o w e v e r ,   c a u s e s   t h e  

arm  23  to   bend   or  f l e x   so  t h a t   t h e   b u t t o n   20  i s   moved   c l e a r   o f  

t h e   a p e r t u r e   21  and   t h e   s t r u c t u r e   2  i s   t h e n   a b l e   to   be  p u l l e d  

o u t   of  t h e   s c a b b a r d   11.  As  shown  in  F i g u r e   8,  s i m i l a r   i n w a r d  

d e f l e c t i o n   of  t h e   b u t t o n   20  i s   n e c e s s a r y   to   c o n d i t i o n   t h e  



s t r u c t u r e   2  f o r   r e p l a c e m e n t   w i t h i n   t h e   s c a b b a r d   1 1 .  

A  r e c e s s   24  may  be  f o r m e d   in   t h e   f r o n t   e d g e   of  t h e  

s t r u c t u r e   s i d e   w a l l   12  as  shown  in  F i g u r e   1.  T h a t   r e c e s s   24 

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

s h a p e   of   t h e   k n i f e   h a n d l e   8  as  shown  in   F i g u r e   6  so  as  to   a t  

l e a s t   p a r t l y   e n c l o s e   a  f r o n t   end  p o r t i o n   25  of   t h e   h a n d l e   8 .  

The  k n i f e   9  i s   t h e r e b y   l o c a t e d   in   a  p a r t i c u l a r   p o s i t i o n  

r e l a t i v e   to   t h e   s c a b b a r d   11,   and  t h e   s t r u c t u r e   2,  when  t h e  

b l a d e   4  i s   f u l l y   i n s e r t e d   i n t o   t h e   s c a b b a r d   11  as  shown  i n  

F i g u r e   6 .  

The  s h a r p e n i n g   d e v i c e   3  i n c l u d e s   a  s h a r p e n i n g   r e c e s s   26  

w h i c h   i s   a d a p t e d   to   r e c e i v e   t h e   c u t t i n g   e d g e   6  of  t h e   k n i f e  

b l a d e   4.  In  t h e   p r e f e r r e d   e m b o d i m e n t   as  s h o w n ,   t h e   s h a r p e n i n g  

r e c e s s   26  i s   of   V  s h a p e   so  as  to   h a v e   a  c o n f i g u r a t i o n  

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

6.  The  r e c e s s   26  may  be  d e f i n e d   b e t w e e n   a  p a i r   of  o v e r l a p p i n g  

c i r c u l a r   c u t t e r s   ( n o t   s h o w n ) .   I t   i s   p r e f e r r e d ,   h o w e v e r ,   t h a t  

t h e   s h a r p e n i n g   r e c e s s   26  i s   d e f i n e d   b e t w e e n   a  p a i r   o f  

s h a r p e n i n g   e l e m e n t s   27  of  n o n - c i r c u l a r   p e r i p h e r a l   s h a p e   a n d  

w h i c h   may  be  made  of  any  s u i t a b l e   m a t e r i a l .   By  way  o f  

e x a m p l e ,   t h e   s h a r p e n i n g   e l e m e n t s   27  may  be  made  of  t u n g s t e n  

c a r b i d e   m a t e r i a l .  

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

d e v i c e   3  i s   m o u n t e d   on  t h e   s t r u c t u r e   2  so  as  to   be  c a p a b l e   o f  

l i m i t e d   b a c k w a r d   and   f o r w a r d   r o c k i n g   m o v e m e n t   as  t h e   k n i f e  

b l a d e   4  i s   r e s p e c t i v e l y   i n s e r t e d   i n t o   and   w i t h d r a w n   f rom  t h e  

s c a b b a r d   11.   For   t h a t   p u r p o s e   t h e   s h a r p e n i n g   e l e m e n t s   27  m a y  
be  m o u n t e d   on  a  b a s e   member   28  as  shown  w h i c h   i s   p i v o t a l l y  

c o n n e c t e d   to   t h e   m o u n t i n g   s t r u c t u r e   2  t h r o u g h   two  s t u b   a x l e s  

29,   e a c h   of  w h i c h   i s   r o t a t a b l y   m o u n t e d   in   a  r e s p e c t i v e   w a l l   12  

and   13  of   t h e   s t r u c t u r e   2.  The  f a c i l i t y   f o r   r o c k i n g   m o v e m e n t  

i s   d e s i r a b l e   so  t h a t   t h e   c u t t i n g   e d g e   6  of  t h e   k n i f e   b l a d e   4 

c an   be  moved   t h r o u g h   t h e   V - s h a p e d   s h a r p e n i n g   r e c e s s   26  w i t h  

m i n i m u m   l i k e l i h o o d   of  t h e   b l a d e   6  s k i p p i n g   or   j a m m i n g   w i t h i n  

t h e   r e c e s s   2 6 .  

The  s h a r p e n i n g   d e v i c e   3  can   r o c k   b e t w e e n   f o r w a r d   a n d  

b a c k w a r d   p o s i t i o n s   as  shown  in   F i g u r e s   9  and   11  r e s p e c t i v e l y  

a c c o r d i n g   to   w h e t h e r   t h e   k n i f e   b l a d e   4  i s   b e i n g   w i t h d r a w n   f r o m  

or   moved   i n t o   t h e   s c a b b a r d   11.  The  d e g r e e   of  maximum  t i l t   o f  



t h e   d e v i c e   3  may  be  a b o u t   25°  in  t h e   b a c k w a r d   d i r e c t i o n   a n d  

a b o u t   30°  in  t h e   f o r w a r d   d i r e c t i o n ,   b u t   i t   w i l l   be  a p p r e c i a t e d  

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

A  b l a d e   30  may  be  a r r a n g e d   to   e n g a g e   s t o p   s u r f a c e s   so  as  t o  

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

3 .  

The  k n i f e   s h a r p e n e r   1  of  t h e   p r e s e n t   i n v e n t i o n   i s   f u r t h e r  

p r o v i d e d   w i t h   a  r e a c t i o n   member   31  w h i c h   i s   a r r a n g e d   to   e n g a g e  

t h e   b a c k   e d g e   10  of  a  k n i f e   b l a d e   4  i n s e r t e d   t h r o u g h   t h e  

a c c e s s   o p e n i n g   5  and  t h e r e b y   u r g e   t h e   b l a d e   c u t t i n g   e d g e   6 

a g a i n s t   t h e   s h a r p e n i n g   d e v i c e   3.  I t   i s   p r e f e r r e d   t h a t   t h e  

member   31  i s   r e s i l i e n t l y   u r g e d   t o w a r d s   a  r e s t   p o s i t i o n   a s  

shown  in  F i g u r e   4,  and  i s   a r r a n g e d   to   i n i t i a l l y   e n g a g e   t h e  

k n i f e   b l a d e   4  a t   a  l o c a t i o n   f o r w a r d   of  t h e   s h a r p e n i n g   d e v i c e   3 

so  as  to   t h e r e b y   c a u s e   t h e   s h a r p e n i n g   a c t i o n   to   e x t e n d   to   t h e  

e x t r e m e   t i p   7  of  t h e   k n i f e   b l a d e   4.  T h a t   i s ,   when  a  k n i f e  

b l a d e   4  i s   b e i n g   moved  i n t o   t h e   s c a b b a r d   11,  i t   e n g a g e s   t h e  

member   31  b e f o r e   e n g a g i n g   t h e   s h a r p e n i n g   d e v i c e   3.  S i m i l a r l y  

when  t h e   k n i f e   b l a d e   4  i s   b e i n g   w i t h d r a w n   f rom  t h e   s c a b b a r d  

11,   t h e   member   31  r e m a i n s   in  e n g a g e m e n t   to   p r e s s   t h e   c u t t i n g  

e d g e   6  i n t o   t h e   s h a r p e n i n g   r e c e s s   26  f o r   t h e   f u l l   l e n g t h   o f  

t h e   c u t t i n g   e d g e   6  u n t i l   t h e   e x t r e m e   t i p   7  of  t h e   k n i f e   b l a d e  

4  d i s e n g a g e s   f rom  t h e   s h a r p e n i n g   d e v i c e   3 .  

In  t h e   p r e f e r r e d   c o n s t r u c t i o n   shown ,   b i a s i n g   means   32  

( F i g u r e s   1  and  5)  a c t s   on  t h e   member   31  so  as  to   u r g e   i t  

a g a i n s t   t h e   b a c k   edge   10  of  t h e   k n i f e   b l a d e   4.  The  r e a c t i o n  

member   31  p r e f e r a b l y   c o m p r i s e s   a  l e v e r   w h i c h   has   an  u p p e r  

p o r t i o n   33  p i v o t a l l y   c o n n e c t e d   a t   34  to   t h e   m o u n t i n g   s t r u c t u r e  

2.  The  a x i s   of  t h e   p i v o t a l   c o n n e c t i o n   34  i s   t r a n s v e r s e   to   t h e  

d i r e c t i o n   of  m o v e m e n t   of  t h e   b l a d e   4.  The  l e v e r   31  a l s o   has   a  
l o w e r   p o r t i o n   35  w h i c h   i s   a r r a n g e d   to   c o n t a c t   t h e   b a c k   edge   1 0  

of  t h e   k n i f e   b l a d e   4  to  a p p l y   f o r c e   t h e r e t o   so  as  to   u r g e   t h e  

k n i f e   b l a d e   4  i n t o   t h e   s h a r p e n i n g   r e c e s s   26.  The  p i v o t a l  

c o n n e c t i o n   34  of  t h e   l e v e r   31  i s   l o c a t e d   f o r w a r d l y   of  t h e  

s h a r p e n i n g   d e v i c e   3.  When  t h e   l e v e r   31  i s   in  t h e   r e s t  

p o s i t i o n   as  shown  in  F i g u r e   4,  t h e   l o w e r   p o r t i o n   35  i s   l o c a t e d  

r e a r w a r d l y   of  t h e   p i v o t a l   c o n n e c t i o n   34  and  f o r w a r d l y   of  t h e  

s h a r p e n i n g   d e v i c e   3.  The  a r r a n g e m e n t   i s   s u c h   t h a t   t h e   l e v e r  

31  s l o p e s   in  a  r e a r w a r d   d i r e c t i o n   away  f rom  t he   p i v o t a l  



c o n n e c t i o n   34  and  g e n e r a l l y   t o w a r d s   t h e   s h a r p e n i n g   d e v i c e   3 .  

An  a r r a n g e m e n t   as  d e s c r i b e d   a b o v e   i s   s u c h   t h a t   t h e  

s h a r p e n i n g   f o r c e   a p p l i e d   b e t w e e n   t h e   s h a r p e n i n g   d e v i c e   3  a n d  

t h e   c u t t i n g   edge   6  of   t h e   k n i f e   9  i s   g r e a t e r   when  t h e   t i p  

r e g i o n   of  t h e   b l a d e   4  i s   b e i n g   s h a r p e n e d   t h a n   when  t h e   p a r t   o f  

t h e   b l a d e   4  n e a r e r   t h e   h a n d l e   8  i s   b e i n g   s h a r p e n e d .   T h a t   i s ,  

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

e n g a g e m e n t   b e t w e e n   t h e   s h a r p e n i n g   d e v i c e   3  and  t h e   c u t t i n g  

e d g e   6  a p p r o a c h e s   t h e   k n i f e   t i p   7.  The  f o r e g o i n g   w i l l   b e  

a p p a r e n t   f r o m   t h e   F i g u r e   13  f o r c e   d i a g r a m   in   w h i c h   P  i s   t h e  

f o r c e   a p p l i e d   by  t h e   l e v e r   31,  oC  i s   t h e   a n g l e   b e t w e n   a  l i n e   36  

w h i c h   r e p r e s e n t s   t h e   a n g l e   of  s l o p e   of  t h e   l e v e r   31  a n d  

a n o t h e r   l i n e   37  w h i c h   r e p r e s e n t s   t h e   g e n e r a l   d i r e c t i o n   o f  

m o v e m e n t   of   a  b l a d e   4  b e i n g   moved   a c r o s s   t h e   s h a r p e n i n g   d e v i c e  

3,  and   SF  i s   t h e   s h a r p e n i n g   f o r c e .   The  l i n e   36  e x t e n d s   f r o m  

t h e   l e v e r   p i v o t   34  to   t h e   p o i n t   of  c o n t a c t   38  w i t h   a  k n i f e  

b l a d e   4.  The  v a l u e   of   SF  i s   g i v e n   by  t h e   f o r m u l a :  

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

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

f o r c e   P  a s   t h e   l e v e r   31  moves   t h r o u g h   i t s   r a n g e   of  p o s i t i o n s .  

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

a t   t h e   l e v e r   p i v o t   34,  and   f r i c t i o n a l   f o r c e s   b e t w e e n   t h e  

c o n t a c t   end   of  t h e   l e v e r   31  and  t h e   b a c k   e d g e   10  of  t h e   b l a d e  

4 .  

When  t h e   k n i f e   b l a d e   4  i s   i n s e r t e d   i n t o   t h e   b l a d e  

s h a r p e n e r   1,  t h e   l o w e r   p o r t i o n   35  of   t h e   l e v e r   31  i s   c a u s e d   t o  

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

d e v i c e   31  as  shown  by  F i g u r e s   9  and  10.   I t   f o l l o w s   t h a t   a t  

one   s t a g e   of  i n s e r t i o n   o f   t h e   k n i f e   b l a d e   4  i n t o   t h e   b l a d e  

s h a r p e n e r   1,  t h e   l e v e r   31  i s   a p p l y i n g   a  f o r c e   to   t h e   b a c k   e d g e  

10  of   t h e   k n i f e   b l a d e   4  a t   a  p o i n t   d i r e c t l y   o p p o s i t e   to   t h e  

s h a r p e n i n g   d e v i c e   3.  As  t h e   b l a d e  4   c o n t i n u e s   to   be  m o v e d  

t h r o u g h   t h e   s h a r p e n e r   1,  t h e   l o w e r   p o r t i o n   35  moves   o v e r   a n d  

r e a r w a r d l y   b e y o n d   t h e   s h a r p e n i n g   d e v i c e   3  so  t h a t   i t   m o v e s  

f r o m   a  p o s i t i o n   f o r w a r d   of   t h e   s h a r p e n i n g   d e v i c e   3  to   a  

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

t o   t h e   b a c k   e d g e   10  of  t h e   k n i f e   b l a d e   4  i s   t h e r e f o r e   m o v e d  



f rom  one  s i d e   to  t h e   o t h e r   of  t h e   s h a r p e n i n g   d e v i c e   3  and  b a c k  

a g a i n   as  t h e   k n i f e   b l a d e   4  is   i n s e r t e d   i n t o   and  w i t h d r a w n   f r o m  

t h e   b l a d e   s h a r p e n e r   1.  T h a t   e n a b l e s   t h e   p o i n t   of  a p p l i c a t i o n  

of  f o r c e   to   be  k e p t   r e l a t i v e l y   n e a r   to   t h e   s h a r p e n i n g   d e v i c e   3 

u n d e r   a l l   c o n d i t i o n s   of  use   of  t h e   s h a r p e n e r   1  and  t h a t  

e n s u r e s   m a i n t e n a n c e   of  s h a r p e n i n g   c o n t a c t   b e t w e e n   t h e   b l a d e   4 

and  t h e   d e v i c e   3.  A l s o   t h e   f o r e g o i n g   c o n f i g u r a t i o n   and  m a n n e r  

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

a p p l i e d   a t   t h e   b l a d e   t i p   7  r a t h e r   t h a n   b e i n g   e x p e n d e d   b e f o r e  

t h e   t i p   7  r e a c h e s   t h e   s h a r p e n i n g   d e v i c e   3 .  

The  b i a s i n g   means   32  f o r   u r g i n g   t h e   l e v e r   31  i n t o   c o n t a c t  

w i t h   t h e   b l a d e   b a c k   e d g e   10  may  be  of  any  c o n v e n i e n t   f o rm  a n d  

c o n f i g u r a t i o n .   In  t h e   e x a m p l e   shown ,   t h e   b i a s i n g   means   32  

c o m p r i s e s   a  c o i l   s p r i n g   39  h a v i n g   l a t e r a l l y   e x t e n d i n g   arms  40  

and  41  ( F i g u r e   1)  a t   r e s p e c t i v e   o p p o s i t e   e n d s   t h e r e o f .   T h e  

s p r i n g   39  i s   l o c a t e d   a r o u n d   a  p i n   42  ( F i g u r e   5)  w h i c h   f o r m s  

p a r t   of  t h e   p i v o t a l   m o u n t i n g   34  of  t h e   l e v e r   31,  and  t h e   a r m s  

40  and  41  e n g a g e   t h e   l e v e r   3 1  a n d   t h e   s t r u c t u r e   u p p e r   w a l l   14  

r e s p e c t i v e l y .   The  s p r i n g   31  i s   p r e l o a d e d   so  t h a t   t h e   arms  4 0  

and  41  a c t   as  t o r s i o n   a rms  u r g i n g   t h e   l e v e r   31  i n t o   t h e   r e s t  

p o s i t i o n   as  shown  in  F i g u r e   1.  By  way  of  e x a m p l e ,   s u c h  

p r e l o a d i n g   may  i n v o l v e   300°   m o v e m e n t   of  t h e   arms  40  and  41  

r e l a t i v e   to   one  a n o t h e r   f rom  t h e   p o s i t i o n   a t   w h i c h   t h e   s p r i n g  

39  i s   r e l a x e d .  

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

c o m p o n e n t s   of  t h e   s h a r p e n e r   1  may  be  d i f f e r e n t   f o r   d i f f e r e n t  

k n i f e   b l a d e s .   In  t h e   e x a m p l e   of  a  f i l l e t i n g   k n i f e   or  o t h e r  

k n i f e   h a v i n g   a  b l a d e   d e p t h   i n c r e a s i n g   f r o m   0  to   a b o u t   23  mm, 
t h e   l e v e r   31  may  be  a b o u t   33  mm  l o n g   ( p i v o t   34  to   c o n t a c t  

p o i n t   38)  and  h a v e   i t s   p i v o t   34  l o c a t e d   a b o u t   23  mm  f o r w a r d   o f  

t h e   s h a r p e n i n g   d e v i c e   3,  and  t h e   a n g l e   ( F i g u r e   13)  w i t h o u t   a  
k n i f e   in   t h e   s h a r p e n e r   1  may  be  a b o u t   6 7 ° .  

In  t h e   c o n s t r u c t i o n   shown,   t h e   s h a r p e n e r   1  i s   p r o v i d e d  
w i t h   a  ramp  43  w h i c h   s l o p e s   u p w a r d l y   and  r e a r w a r d l y   t o w a r d s  

t h e   s h a r p e n i n g   r e c e s s   26  ( F i g u r e   4 ) .   A  g u i d e   s l o t   44  may  b e  

p r o v i d e d   a t   t h e   u p p e r   end  of  t h e   ramp  43  so  as  to   s l i d a b l y  
r e c e i v e   and  g u i d e   t h e   c u t t i n g   edge   6  of  a  b l a d e   4  b e i n g   m o v e d  

i n t o   t h e   r e c e s s   26.  When  t h e   l e v e r   31  i s   in  t h e   r e s t  

p o s i t i o n ,   a  l o w e r   t e r m i n a l   end  s u r f a c e   45  of  t h e   l e v e r   31  i s  



p r e f e r a b l y   l o c a t e d   c l o s e   to   an  o p p o s e d   s u r f a c e   46  of  t h e  

s t r u c t u r e   2  w h i c h   i s   c o i n c i d e n t   w i t h   t h e   u p p e r   end  of  t h e   r a m p  

43.   As  a  r e s u l t ,   t h e   l e v e r   31  s u b s t a n t i a l l y   c l o s e s   t h e   a c c e s s  

o p e n i n g   5  when  in   t h e   r e s t   p o s i t i o n .   At  l e a s t ,   t h e   l e v e r   31  

c l o s e s   t h e   o p e n i n g   5  to   s u c h   an  e x t e n t   t h a t   a  b l a d e   4  c a n n o t  

be  moved   t h r o u g h   t h e   o p e n i n g   5  to   e n g a g e   t h e   s h a r p e n i n g   d e v i c e  

3  w i t h o u t   f i r s t   e n g a g i n g   t h e   l o w e r   end   p o r t i o n   35  of  t h e   l e v e r  

31.   A  g u i d e   g r o o v e   47  i s   p r e f e r a b l y   f o r m e d   in   t h e   f r o n t   s i d e  

of   t h e   l e v e r   31  so  as  to   s l i d a b l y   r e c e i v e   and  g u i d e   t h e   b a c k  

e d g e   10  of   a  b l a d e   4  b e i n g   moved   t h r o u g h   t h e   o p e n i n g   5.  T h e  

g r o o v e   47  and  s l o t   44  t h e r e b y   c o m b i n e   to   e n s u r e   t h a t   t h e   b l a d e  

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

o p e r a t i o n .  

When  a  b l a d e   4  i s   i n t r o d u c e d   i n t o   t h e   o p e n i n g   5,  t h e   t i p  

7  e n g a g e s   t h e   l e v e r   31  a t   or   n e a r   t h e   t e r m i n a l   end  s u r f a c e   4 5  

and   t h e   l e v e r   31  i s   c a u s e d   to   s w i n g   r e a r w a r d l y   and  u p w a r d l y   t o  

b e a r   a g a i n s t   t h e   b a c k   e d g e   10  of  t h e   b l a d e   4  as  t h a t   b l a d e   4 

i s   moved   f u r t h e r   t h r o u g h   t h e   o p e n i n g   5.  As  t h e   k n i f e   t i p   7 

e n g a g e s   w i t h   t h e   s h a r p e n i n g   d e v i c e   3,  t h a t   d e v i c e   3  s w i n g s  

r e a r w a r d l y   a b o u t   i t s   p i v o t   and  t h e r e b y   p r e v e n t s   j a m m i n g   of  t h e  

b l a d e   4  w i t h i n   t h e   s h a r p e n i n g   r e c e s s   2 6 .  

The  f o r c e   a p p l i e d   to   t h e   b a c k   e d g e   10  of  t h e   k n i f e   b l a d e  

4  by  t h e   l e v e r   31  e n s u r e s   t h a t   t h e   e x t r e m e   t i p   7  of  t h e   b l a d e  

4  i s   p u s h e d   i n t o   t h e   b a s e   of  t h e   s h a r p e n i n g   r e c e s s   26  a n d  

c o n s e q u e n t l y   t h e   s h a r p e n i n g   a c t i o n   w i l l   commence   a t   t h e  

e x t r e m e   t i p   7.  T h a t   i s ,   t h e   s h a r p e n i n g   e l e m e n t s   27  e n g a g e  
w i t h   and  move  a l o n g   r e s p e c t i v e   o p p o s i t e   s i d e s   of  t h e   c u t t i n g  

e d g e   6  up  to   t h e   t i p   7  of   t h e   b l a d e   4.  As  t h e   b l a d e   4  i s  

moved   f u r t h e r   i n t o   t h e   s h a r p e n e r   1,  i t   p r e s e n t s   a  g r e a t e r  

d e p t h   b e t w e e n   t h e   l e v e r   31  and  t h e   d e v i c e   3,  and  t h e   l e v e r   31  

s w i n g s   a b o u t   i t s   p i v o t   34  to   c o m p e n s a t e   f o r   t h a t   i n c r e a s e   ( s e e  

F i g u r e   1 1 ) .   The  l e v e r   31,  h o w e v e r ,   r e m a i n s   in   c o n t a c t   w i t h  

t h e   b l a d e   b a c k   e d g e   10  and  c o n t i n u e s   to   a p p l y   f o r c e   t h e r e t o   t o  

m a i n t a i n   t h e   c u t t i n g   e d g e   6  in   c o n t a c t   w i t h   t h e   s h a r p e n i n g  
d e v i c e   3 .  

When  t h e   k n i f e   b l a d e   4  i s   b e i n g   w i t h d r a w n   f rom  t h e  

s h a r p e n e r   1  ( F i g u r e   1 2 ) ,   t h e   s h a r p e n i n g   d e v i c e   3  s w i n g s  

f o r w a r d   on  i t s   p i v o t   m o u n t i n g   so  t h a t   t h e   c u t t i n g   edge   6  r u n s  

t h r o u g h   t h e   s h a r p e n i n g   r e c e s s   26  a t   an  a c u t e   a n g l e .   The  l o w e r  



p o r t i o n   35  of  t h e   l e v e r   31  c o n t i n u e s   to   a p p l y   f o r c e   to   t h e  

b a c k   edge   10  of  t h e   k n i f e   b l a d e   4  t h r o u g h o u t   t h e   w i t h d r a w a l  

m o v e m e n t   and  p a r t i c u l a r l y   u n t i l   t h e   e x t r e m e   t i p   7  of  t h e   k n i f e  

b l a d e   4  s e p a r a t e s   f rom  t h e   s h a r p e n i n g   e l e m e n t s   2 7 .  

The  i n c l i n a t i o n   of  t h e   l e v e r   31  i s   s u c h   t h a t   t h e  

f r i c t i o n a l   r e s i s t a n c e   to  w i t h d r a w a l   of  t h e   k n i f e   b l a d e   4  w i l l  

be  g r e a t e r   t h a n   t h e   f r i c t i o n a l   r e s i s t a n c e   to   i n s e r t i o n   of  t h e  

b l a d e   4.  T h a t   a r i s e s   b e c a u s e   t h e   f r i c t i o n a l   f o r c e   a t   t h e   b a c k  

e d g e   10  a c t s   in  t h e   f o r w a r d   d i r e c t i o n   when  t h e   k n i f e   b l a d e   4 

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

t h e   l e v e r   31,  t h e r e b y   r e d u c e s   t h e   r e s u l t i n g   c o m p o n e n t   of  f o r c e  

a c t i n g   u p w a r d l y   a l o n g   t h e   l i n e   of  t h e   l e v e r   31.  A n o t h e r  

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

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

b l a d e   4.  C o n v e r s e l y ,   when  t h e   k n i f e   b l a d e   4  i s   b e i n g  

w i t h d r a w n ,   t h e   f r i c t i o n a l   f o r c e   a c t s   r e a r w a r d l y   and  can   b e  

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

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

a l o n g   t h e   g e n e r a l   l i n e   of  t h e   l e v e r   31.  The  f o r e g o i n g  

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

i n s e r t   a  b l a d e   4  i n t o   t h e   s h a r p e n e r   1  t h a n   to   w i t h d r a w   a  b l a d e  

4  f r o m   t h e   s h a r p e n e r   1 .  

I t   w i l l   be  a p p a r e n t   f r o m   t h e   f o r e g o i n g   t h a t   a  s h a r p e n e r   1 

a c c o r d i n g   to  t h e   p r e s e n t   i n v e n t i o n   e n a b l e s   a  k n i f e   b l a d e   4  t o  

be  s h a r p e n e d   e f f e c t i v e l y   r i g h t   up  to   t h e   e x t r e m e   t i p   7  of  t h a t  

b l a d e   4 .  

The  s c a b b a r d   11  of  t h e   p r e f e r r e d   e m b o d i m e n t   s h o w n ,  

p r o v i d e s   b o t h   a  p r o t e c t i v e   s h e a t h   f o r   a  b l a d e   4  and  a l s o   a  

m o u n t i n g   f o r   t h e   s t r u c t u r e   2.  The  s c a b b a r d   11  as  shown  has   a  

g u i d e   p l a t e   48  w h i c h   e x t e n d s   a n g u l a r l y   o u t w a r d s   away  f rom  t h e  

s t r u c t u r e   2  so  t h a t   t h e   u s e r   can   r e a d i l y   i n s e r t   a  k n i f e   b l a d e  

4  i n t o   t h e   a c c e s s   o p e n i n g   5  ( F i g u r e   7 ) .   The  g u i d e   p l a t e   48  i s  

p r e f e r a b l y   p r o v i d e d   w i t h   a  f a s t e n i n g   p a s s a g e   49  a t   t h e   b a c k  

s u r f a c e   t h e r e o f   to   e n a b l e   t h e   s c a b b a r d   11  to   be  a t t a c h e d   to   a  

b e l t ,   f o r   e x a m p l e .   In  an  a l t e r n a t i v e   a r r a n g e m e n t   n o t   shown ,   a  
r e s i l i e n t   jaw  may  be  s u b s t i t u t e d   f o r   t h e   p a s s a g e   49  to   e n a b l e  

t h e   s c a b b a r d   11  to  be  h o o k e d   o n t o   a  s u p p o r t .   The  g u i d e   p l a t e  
48  i s   a t   a  s m a l l   a n g l e   to   t h e   g e n e r a l   d i r e c t i o n   of  t h e  

s c a b b a r d   11  so  as  to   k e e p   t h e   k n i f e   h a n d l e   8  d i s p l a c e d  



o u t w a r d l y   f r o m   t h e   g u i d e   p l a t e   48  as  shown  in  F i g u r e   7  a n d  

t h e r e b y   e n a b l e   t h e   u s e r   to   r e a d i l y   g r i p   t h e   h a n d l e   8 .  

V a r i o u s   a l t e r a t i o n s ,   m o d i f i c a t i o n s   a n d / o r   a d d i t i o n s   m a y  
be  made  to   t h e   c o n s t r u c t i o n   and  a r r a n g e m e n t   of  p a r t s   as  h e r e i n  

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

p r e s e n t   i n v e n t i o n .  



1.  A  b l a d e   s h a r p e n e r   i n c l u d i n g ,   a  m o u n t i n g   s t r u c t u r e   ( 2 )  

h a v i n g   an  a c c e s s   o p e n i n g   (5)  t h r o u g h   w h i c h  a   b l a d e   (4)  can   b e  

moved ,   a  s h a r p e n i n g   d e v i c e   (3)  c o n n e c t e d   to   s a i d   s t r u c t u r e   ( 2 )  

a d j a c e n t   a  l o w e r   e x t r e m i t y   of  s a i d   o p e n i n g   (5)  so  as  to   b e  

e n g a g e d   by  t h e   c u t t i n g   edge   (6)  of  a  b l a d e   (4)  l o c a t e d   w i t h i n  

s a i d   o p e n i n g   ( 5 ) ,   and  a  r e a c t i o n   member   (31)  h a v i n g   an  u p p e r  

p o r t i o n   (33)  p i v o t a l l y   c o n n e c t e d   to   s a i d   s t r u c t u r e   ( 2 )  

a d j a c e n t   an  u p p e r   e x t r e m i t y   of  s a i d   o p e n i n g   (5)  and  a  l o w e r  

p o r t i o n   (35)  a r r a n g e d   to   e n g a g e   a  b a c k   edge   (10)  of  a  b l a d e  

(4)  l o c a t e d   in  s a i d   o p e n i n g   (5)  so  as  to   p r e s s   t h e   c u t t i n g  

edge   (6)  of  t h e   b l a d e   (4)  a g a i n s t   s a i d   s h a r p e n i n g   d e v i c e   ( 3 ) ;  

c h a r a c t e r i s e d   in  t h a t   s a i d   r e a c t i o n   member   (31)  i s   r e s i l i e n t l y  

u r g e d   a b o u t   s a i d   p i v o t a l   c o n n e c t i o n   (34)  in   a  f o r w a r d  

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

c l o s e s   s a i d   o p e n i n g   (5)  and  a t   w h i c h   s a i d   l o w e r   p o r t i o n   ( 3 5 )  

i s   l o c a t e d   f o r w a r d l y   of  s a i d   s h a r p e n i n g   d e v i c e   (3)  a n d  

r e a r w a r d l y   of   t h e   a x i s   of  s a i d   p i v o t a l   c o n n e c t i o n   ( 3 4 ) ,   t h e  

a r r a n g e m e n t   b e i n g   s u c h   t h a t   s a i d   r e a c t i o n   member   (31)  i s  

c a u s e d   to   s w i n g   r e a r w a r d l y   a b o u t   s a i d   p i v o t a l   c o n n e c t i o n   ( 3 4 )  

in  r e s p o n s e   to   e n g a g e m e n t   by  a  b l a d e   (4)  b e i n g   m o v e d  

r e a r w a r d l y   t h r o u g h   s a i d   o p e n i n g   ( 5 ) ,   w h e r e b y   s a i d   l o w e r  

p o r t i o n   (35)  i s   moved  away  f r o m   s a i d   r e s t   p o s i t i o n   to   p a s s  

o v e r   and  r e a r w a r d l y   of  s a i d   s h a r p e n i n g   d e v i c e   ( 3 ) .  

2.  A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   c l a i m   1,  w h e r e i n   s a i d  

l o w e r   p o r t i o n   (35)  i s   a r r a n g e d   to   be  e n g a g e d   by  a  b l a d e   ( 4 )  

b e i n g   moved  r e a r w a r d l y   t h r o u g h   s a i d   o p e n i n g   (5)  p r i o r   to   t h a t  

b l a d e   (4)  e n g a g i n g   s a i d   s h a r p e n i n g   d e v i c e   ( 3 ) .  

3.  A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   c l a i m   1  or  2,  w h e r e i n   s a i d  

s h a r p e n i n g   d e v i c e   (3)  i n c l u d e s   a  s h a r p e n i n g   r e c e s s   (26)  w h i c h  

r e c e i v e s   t h e   c u t t i n g   e d g e   (6)  of  a  b l a d e   (4)  to   be  s h a r p e n e d  

by  s a i d   d e v i c e   ( 3 ) ,   and  s a i d   s t r u c t u r e   ()  i n c l u d e s   a  ramp  ( 4 3 )  

w h i c h   s l o p e s   d o w n w a r d l y   and  f o r w a r d l y   f rom  s a i d   s h a r p e n i n g  

r e c e s s   ( 2 6 ) .  

4.  A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   c l a i m   3,  w h e r e i n   a  g u i d e  

s l o t   (44)  f o r   s l i d a b l y   r e c e i v i n g   a  b l a d e   c u t t i n g   edge   (6)  i s  

l o c a t e d   a t   an  u p p e r   end  p o r t i o n   of  s a i d   ramp  ( 4 3 ) .  

5.  A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   c l a i m   3  or  4,  w h e r e i n   s a i d  

s h a r p e n i n g   d e v i c e   (3)  i n c l u d e s   a  b a s e   member   (28)  and  a  p a i r  



of  s h a r p e n i n g   e l e m e n t s   (27)  a t t a c h e d   to   s a i d   b a s e   member   ( 2 8 )  

and  a r r a n g e d   to   d e f i n e   s a i d   s h a r p e n i n g   r e c e s s   (26)  b e t w e e n  

t h e m ,   and  s a i d   b a s e   member   (28)  i s   p i v o t a l l y   m o u n t e d   on  s a i d  

s t r u c t u r e   (2)  f o r   l i m i t e d   r o c k i n g   m o v e m e n t   in   t h e   d i r e c t i o n   o f  

m o v e m e n t   of  a  b l a d e   (4)  p a s s i n g   t h r o u g h   s a i d   o p e n i n g   ( 5 ) .  

6.  A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

w h e r e i n   a  g u i d e   g r o o v e   (47)  f o r   s l i d a b l y   r e c e i v i n g   t h e   b a c k  

edge   p o r t i o n   of  a  b l a d e   (4)  i s   f o r m e d   in   a  f r o n t   s i d e   of  s a i d  

r e a c t i o n   member   (31)  and  e x t e n d s   in   a  d i r e c t i o n   f rom  s a i d  

l o w e r   p o r t i o n   (35)  t o w a r d s   s a i d   u p p e r   p o r t i o n   ( 3 3 ) .  

7.  A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

w h e r e i n   a  l o w e r   end   s u r f a c e   (45)  of  s a i d   r e a c t i o n   member   ( 3 1 )  

i s   l o c a t e d   c l o s e   to   an  o p p o s e d   s u r f a c e   (46)  of  s a i d   s t r u c t u r e  

(2)  when  s a i d   r e a c t i o n   member   (31)  i s   in   s a i d   r e s t   p o s i t i o n .  

8.  A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

w h e r e i n   s a i d   r e a c t i o n   member   (31)  i s   r e s i l i e n t l y   u r g e d   a b o u t  

s a i d   p i v o t a l   c o n n e c t i o n   (34)  by  b i a s i n g   means   ( 3 2 ) .  

9.  A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

w h e r e i n   s a i d   m o u n t i n g   s t r u c t u r e   (2)  i s   a  s l e e v e - l i k e   m e m b e r  

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

( 5 ) ,   and  s a i d   m o u n t i n g   s t r u c t u r e   (2)  i s   c o n n e c t e d   to   an  e n d  

(16)  of  a  h o l l o w   s c a b b a r d   (11)  a r r a n g e d   to   r e c e i v e   and  p r o t e c t  

a  b l a d e   (4)  w h i c h   e x t e n d s   t h r o u g h   and  r e a r w a r d l y   b e y o n d   s a i d  

a c c e s s   o p e n i n g   ( 5 ) .  

10.   A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   c l a i m   9,  w h e r e i n   a  g u i d e  

p l a t e   (48)  e x t e n d s   f r o m   s a i d   s c a b b a r d   end  (16)  and  i s   l o c a t e d  

a t   one  s i d e   of  s a i d   s c a b b a r d   (11)  to   g u i d e   a  b l a d e   (4)  i n t o  

s a i d   a c c e s s   o p e n i n g   ( 5 ) .  

11.  A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   c l a i m   10,  w h e r e i n   s a i d  

g u i d e   p l a t e   (48)   e x t e n d s   a n g u l a r l y   r e l a t i v e   to   t h e  

l o n g i t u d i n a l   a x i s   of  a  b l a d e   (4)  l o c a t e d   w i t h i n   s a i d   s c a b b a r d  

( 1 1 ) .  

12.   A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   1  to   8 ,  

w h e r e i n   s a i d   m o u n t i n g   s t r u c t u r e   (2)  f o r m s   p a r t   of  a  h o l l o w  

s c a b b a r d   (11)  w h i c h   e n c l o s e s   and  p r o t e c t s   a  b l a d e   (4)  p a s s e d  

t h r o u g h   s a i d   o p e n i n g   ( 5 ) .  

13 .   A  b l a d e   s h a r p e n e r   i n c l u d i n g ,   a  m o u n t i n g   s t r u c t u r e   ( 2 )  

h a v i n g   an  a c c e s s   o p e n i n g   (5)  t h r o u g h   w h i c h   a  b l a d e   (4)  can  b e  

m o v e d ,   a  s h a r p e n i n g   d e v i c e   (3)  c o n n e c t e d   to  s a i d   s t r u c t u r e   ( 2 )  



a d j a c e n t   a  l o w e r   e x t r e m i t y   of  s a i d   o p e n i n g   (5)  so  as  to   b e  

e n g a g e d   by  t h e   c u t t i n g   edge   (6)  of  a  b l a d e   (4)  l o c a t e d   w i t h i n  

s a i d   o p e n i n g   ( 5 ) ,   a  r e a c t i o n   member   (31)  h a v i n g   an  u p p e r  

p o r t i o n   (33)  p i v o t a l l y   c o n n e c t e d   to   s a i d   s t r u c t u r e   ( 2 )  

a d j a c e n t   an  u p p e r   e x t r e m i t y   of  s a i d   o p e n i n g   (5)  and  a  l o w e r  

p o r t i o n   (35)  a r r a n g e d   to   e n g a g e   a  b a c k   edge   (10)  of  a  b l a d e  

(4)  l o c a t e d   in  s a i d   o p e n i n g   (5)  so  as  to   p r e s s   t h e   c u t t i n g  

edge   (6)  of  t h e   b l a d e   (4)  a g a i n s t   s a i d   s h a r p e n i n g   d e v i c e   ( 3 ) ,  

and  a  h o l l o w   s c a b b a r d   (11)  a d a p t e d   to   r e c e i v e   and  p r o t e c t   a  

b l a d e   (4)  e x t e n d i n g   t h r o u g h   s a i d   o p e n i n g   ( 5 ) ;   c h a r a c t e r i s e d   i n  

t h a t ,   b i a s i n g   means   (32)  r e s i l i e n t l y   u r g e s   s a i d   r e a c t i o n  

member   (31)  to   move  a b o u t   s a i d   p i v o t a l   c o n n e c t i o n   (34)  in  a  

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

r e a c t i o n   member   (31)  s u b s t a n t i a l l y   c l o s e s   s a i d   o p e n i n g   (5)  a n d  

a t   w h i c h   s a i d   l o w e r   p o r t i o n   (35)  i s   l o c a t e d   f o r w a r d l y   of  s a i d  

s h a r p e n i n g   d e v i c e   (3)  and  r e a r w a r d l y   of  s a i d   p i v o t a l  

c o n n e c t i o n   ( 3 4 ) ,   s a i d   l o w e r   p o r t i o n   (35)  i s   a r r a n g e d   to   b e  

e n g a g e d   by  a  b l a d e   (4)  b e i n g   moved  r e a r w a r d l y   t h r o u g h   s a i d  

o p e n i n g   (5)  p r i o r   to   t h a t   b l a d e   (4)  e n g a g i n g   s a i d   s h a r p e n i n g  

d e v i c e   ( 3 ) ,   and  means   (20)  r e l e a s a b l y   c o n n e c t s   s a i d   m o u n t i n g  

s t r u c t u r e   (2)  to   an  end  (16)  of  s a i d   s c a b b a r d   ( 1 1 ) ,   t h e  

a r r a n g e m e n t   b e i n g   s u c h   t h a t   s a i d   r e a c t i o n   member   (31)  i s  

c a u s e d   to   s w i n g   r e a r w a r d l y   a b o u t   s a i d   p i v o t a l   c o n n e c t i o n   ( 3 4 )  

in  r e s p o n s e   to   e n g a g e m e n t   by  a  b l a d e   (4)  b e i n g   m o v e d  

r e a r w a r d l y   t h r o u g h   s a i d   o p e n i n g   ( 5 ) ,   w h e r e b y   s a i d   l o w e r  

p o r t i o n   (35)  i s   moved  away  f rom  s a i d   r e s t   p o s i t i o n   to   p a s s  

o v e r   and  r e a r w a r d l y   of  s a i d   s h a r p e n i n g   d e v i c e   ( 3 ) .  

14.  A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   c l a i m   8  or  13,  w h e r e i n  

s a i d   b i a s i n g   means   (32)  i n c l u d e s   a  c o i l   s p r i n g   (39)  l o c a t e d   a t  

s a i d   p i v o t a l   c o n n e c t i o n   (34)  and  h a v i n g   two  arms  ( 4 0 , 4 1 )   w h i c h  

e n g a g e   s a i d   s t r u c t u r e   (2)  and  s a i d   r e a c t i o n   member   ( 3 1 )  

r e s p e c t i v e l y .  

15.  A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

w h e r e i n   s a i d   r e a c t i o n   member   (31)  i s   in  t h e   f o rm  of  a  l e v e r  

h a v i n g   s a i d   u p p e r   and  l o w e r   p o r t i o n s   ( 3 3 , 3 5 )   a t   r e s p e c t i v e  

o p p o s i t e   e n d s   t h e r e o f ,   and  when  s a i d   l e v e r   (31)  i s   a t   s a i d  

r e s t   p o s i t i o n   t h e   l o n g i t u d i n a l   a x i s   (36)  t h e r e o f   e x t e n d s   a t   a n  

a n g l e   w i t h i n   a  r a n g e   of  60  to   70  d e g r e e s   r e l a t i v e   to   t h e  

g e n e r a l   d i r e c t i o n   of  m o v e m e n t   of  a  b l a d e   (4)  p a s s i n g   t h r o u g h  



s a i d   o p e n i n g   ( 5 ) .  

16.   A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   a n y  o n e   of  c l a i m s   9  to   1 1  

and   13,   w h e r e i n   s a i d   c o n n e c t i o n   b e t w e e n   t h e   m o u n t i n g   s t r u c t u r e  

(2)  and  t h e   s c a b b a r d   (11)  i n c l u d e s   r e t a i n i n g   means   (20)  w h i c h  

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

s a i d   m o u n t i n g   s t r u c t u r e   (2)  i s   s e p a r a b l e   f r o m   s a i d   s c a b b a r d  

(11)  when  t h e   r e t a i n i n g   means   (20)   i s   in  i t s   i n o p e r a t i v e  

p o s i t i o n .  

17 .   A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   c l a i m   16,  w h e r e i n   a t   l e a s t  

p a r t   of  s a i d   m o u n t i n g   s t r u c t u r e   (2)  i s   s l i d a b l y   l o c a t e d   w i t h i n  

an  end   p o r t i o n   (16)   of  s a i d   s c a b b a r d   (11)  so  as  to   b e  

s u r r o u n d e d   by  s i d e   w a l l s   of   s a i d   s c a b b a r d   ( 1 1 ) ,   an  a p e r t u r e  

(21)  i s   f o r m e d   t h r o u g h   one  s a i d   s i d e   w a l l   ( 2 2 ) ,   and   s a i d  

r e t a i n i n g   means   (20)   i n c l u d e s   a  l a t e r a l l y   p r o j e c t i n g   b u t t o n  

(20)  w h i c h   l o c a t e s   w i t h i n   s a i d   a p e r t u r e   (21)  when  s a i d  

r e t a i n i n g   means   (20)  i s   in   s a i d   o p e r a t i v e   p o s i t i o n ,   and  a  

f l e x i b l e   c o n n e c t i o n   (23)  b e t w e e n   s a i d   b u t t o n   (20)  and   s a i d  

m o u n t i n g   s t r u c t u r e   (2)  w h i c h   p e r m i t s   s a i d   m o v e m e n t   b e t w e e n   t h e  

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

u r g e s   s a i d   b u t t o n   (20)   i n t o   s a i d   o p e r a t i v e   p o s i t i o n .  

18.   A  b l a d e   s h a r p e n e r   a c c o r d i n g   to   c l a i m   17,  w h e r e i n   s a i d  

f l e x i b l e   c o n n e c t i o n   (23)  c o m p r i s e s   an  arm  (23)  w h i c h   i s   f o r m e d  

i n t e g r a l   w i t h   s a i d   m o u n t i n g   s t r u c t u r e   ( 2 ) .  
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