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@  Guide  bar  for  cutter  chain. 
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  A  chain  saw  guide  bar  8  having  a  substantially  flat,  elon- 
gated  shape  is  disclosed.  The  guide  bar  8  is  used  for  support- 
ing  and  guiding  an  endless  cutter  chain  2,  rotatable  there- 
about,  in  a  chain  saw.  The  profile  of  the  guide  bar  8  is  fashioned 
so  as  to  minimize  shock  and  stress  on  the  bar  8  and  on  the  cut- 
ter  chain  2  during  rotation  of  the  cutter  chain.  At  the  front  end 
12  of  the  guide  bar  8,  the  radii  of  curvature  of  any  two  immedi- 
ately  adjacent  points  on  the  path  of  travel  of  the  chain  2  are 
substantially  identical,  thereby  avoiding  instantaneous  infinite 
acceleration  during  rotation  of  the  cutter  chain  2. 



Power  d r i v e n ,   p o r t a b l e   c h a i n   saws  are   known  i n  

t h e   a r t .   Such  saws  have  an  e n d l e s s   c u t t e r   c h a i n   r u n n i n g  

a long   a  g u i d e   r a i l   on  t he   p e r i p h e r y   of  a  g u i d e   b a r .  

M i t c h e l l   et  a l ,   U.S.  P a t e n t   1 , 1 9 5 , 9 4 5 ,   d i s c l o s e s  

a  g u i d e   bar   d e s c r i b e d   as  an  e l l i p t i c a l   f rame  formed  f rom  a  

cu rved   g u i d e   bar   or  b a c k i n g   b l a d e   and  a  b o w - s h a p e d   o r  

s e m i - e l l i p t i c a l   f r ame   m e m b e r .  

G e l i n a s ,   U.S.  P a t e n t   2 , 8 0 7 , 2 9 2 ,   d i s c l o s e s   a  p o r t -  
a b l e ,   s e l f - p o w e r e d   wood  saw  w h e r e i n   t he   g u i d e   bar   is   in  t h e  

form  of  a  f l a t   p l a t e   or  member  w h i c h  - e x t e n d s   from  a  f r a m e  

which  c a r r i e s   the   power  p l a n t ,   e . g . ,   a n . i n t . e r n a l   c o m b u s t i o n  

e n g i n e .  
N i e l s e n ,   U.S.  P a t e n t   2 , 9 1 3 , 0 2 0 ,   d i s c l o s e s   a  c h a i n  

saw  g u i d e   bar   c o m p r i s i n g   a  l o n g i t u d i n a l l y   f o r w a r d l y   p r o j e c -  

t i n g   bar   which   is  f l a t - s i d e d ,   r e l a t i v e l y   t h i n   t r a n s v e r s e l y  
and  of  g e n e r a l l y   e l l i p t i c a l   form  in  s i d e   e l e v a t i o n .   I n  

o r d e r   to  p r o v i d e   p o s i t i v e   and  e f f e c t i v e   l u b r i c a t i o n   of  t h e  
e n d l e s s   c u t t e r   c h a i n   and  to  a v o i d   r e p l a c e m e n t   of  the   g u i d e  
bar  b e c a u s e   of  wear  or  damage,   a  c o n t i n u o u s   gu ide   r a i l   i s  

s e a t e d   on  t he   p e r i p h e r a l   edge  of  t h e   g u i d e   bar   fo r   t h e   f u l l  

l e n g t h   of  s a i d   edge  and  in  m a t c h i n g  r e l a t i o n   t h e r e t o .   T h i s  

gu ide   r a i l   i s   of  g e n e r a l l y   e l l i p t i c a l   form  but   is   open  a t  

the   r e a r   end;  t he   r a i l   b e i n g   made  of  a  m e t a l   which  p e r m i t s  
the   r a i l   to  be  s n a p - e n g a g e d   onto   the   bar   from  i t s   f o r w a r d  
end.  The  g u i d e   r a i l   is  H - s h a p e d   in  c r o s s - s e c t i o n ,   p r o v i d i n g  
a  c o n t i n u o u s   o u t w a r d l y   o p e n i n g   c h a n n e l ,   a  c o n t i n u o u s   i n w a r d -  

ly  o p e n i n g   c h a n n e l ,   and  a  c e n t r a l   d i v i d i n g   web  b e t w e e n   s u c h  

c h a n n e l s .   The  o u t w a r d l y   o p e n i n g   c h a n n e l   e n g a g e s   p r o j e c t i o n s  
from  t he   l i n k s   of  the   c u t t e r   c h a i n ,   so  as  to  gu ide   t h e  

c u t t e r   c h a i n   abou t   t he   p e r i p h e r y   of  the   b a r .   The  i n w a r d l y  
o p e n i n g   c h a n n e l   e n g a g e s   t he   edge  of  the   g u i d e   bar   to  l o c a t e  
the  g u i d e   r a i l   on  t he   bar   and  to  form  a  c o n t i n u o u s   h o l l o w  
c h a n n e l   a r o u n d   t he   p e r i p h e r y   of  the   g u i d e   b a r .   Oil  is   f e d  
i n t o   t h i s   h o l l o w   c h a n n e l   and  a  p l u r a l i t y   of  h o l e s   in  t h e  



web  of  t he   r a i l   f e ed   o i l   to  t he   c u t t e r   c h a i n .   Thus ,   o i l   i s  

fed   at   a  p l u r a l i t y   of  p o i n t s   over   the   f u l l   l e n g t h   of  t h e  

run  of  t h e   c u t t e r   c h a i n   on  t he   g u i d e   ba r .   A d d i t i o n a l l y ,   t h e  

g u i d e   r a i l   when  i t   becomes  worn  can  be  r e p l a c e d   w i t h o u t   t h e  

n e d e s s i t y   of  r e p l a c i n g   the   e n t i r e   gu ide   b a r .  

Bye,  U.S.  P a t e n t   2 , 5 9 9 , 6 0 8 ,   d i s c l o s e s   a  g u i d e   b a r  

f o r   c h a i n   saws  which  b e c a u s e   of  i t s   a s y m m e t r i c a l   f o r m  

p r o v i d e s   s u p p o r t i n g   c o n t a c t   b e t w e e n   the   g u i d e   ba r   and  t h e  

t r a v e l i n g   c h a i n   wi th   u n i f o r m   minimum  p r e s s u r e   at  a l l  

p o i n t s ,   t h e r e b y   r e d u c i n g   e x c e s s i v e   wear  at  t h e   l o c a l i z e d  

p r e s s u r e   p o i n t s   which  a re   b u i l t   up  b e t w e e n   t he   t r a v e l i n g  
c h a i n   and  t h e   no rma l   s y m m e t r i c a l   gu ide   b a r .   The  g u i d e   b a r  

d e p a r t s   f rom  c o n v e n t i o n a l   s y m m e t r i c a l   form  to  t h e   e x t e n t  
t h a t   t h e   p o r t i o n   of  t he   r a i l   which  a d j o i n s   t h e   s p r o c k e t   a t  

one  s i d e   i s   s h a p e d   so  t h a t   t he   c h a i n   at  t h a t   s i d e   of  t h e  

s p r o c k e t   may  assume  a  concave   c o n t o u r ;   w h i l e   t h e   p o r t i o n   o f  

t he   ba r   a d j o i n i n g   the   o p p o s i t e   s i d e   of  t he   s p r o c k e t   e x -  
h i b i t s   a  g e n e r a l l y   convex  edge  c o n t o u r   m e r g i n g   s m o o t h l y  
i n t o   t h e   s p r o c k e t   p e r i p h e r y .  

P r a t t ,   U.S.  P a t e n t   2 , 6 1 8 , 2 9 8 ,   d i s c l o s e s   a  bow 

f rame  c h a i n   saw  t h a t  w i l l   p r o d u c e   maximum  c e n t r i f u g a l  
a c t i o n   in  t h e   c h a i n   u n d e r   o p e r a t i n g   c o n d i t i o n s   w h e r e b y   t h e  

c h a i n   may  be  f o r c e d   by  the   c e n t r i f u g a l   f o r c e   o u t w a r d l y   f r o m  
t h e   g u i d e   r a i l   so  as  to   r e d u c e   f r i c t i o n   b e t w e e n   t h e   r a i l  

and  t h e   c h a i n .   The  gu ide   r a i l   i s   in  t he   form  of  an  o p e n  
f rame  or  bow  w i th   a  w e l l - r o u n d e d   o u t e r   end  p o r t i o n   of  a m p l e  
r a d i u s ,   i . e .   t he   open  bow  g u i d e   r a i l   a p p r o x i m a t e s   a  c i r c l e  

at  i t s   o u t e r   f r e e   end.  As  a  r e s u l t ,   a  c o n s i d e r a b l e   c e n t r i -  

f u g a l   f o r c e   i s   d e v e l o p e d   in  t he   r a p i d l y   moving  c h a i n .   T h i s  

c e n t r i f u g a l   f o r c e   i s   u t i l i z e d   f o r   two  p r i m a r y   g o a l s ,   f i r s t  
to  r e d u c e   f r i c t i o n   b e t w e e n   the   gu ide   r a i l   and  t h e   c h a i n ,   i n  
t h a t   t h e   c h a i n   t e n d s   by  c e n t r i f u g a l   a c t i o n   to   l e a v e   t h e  

edge  of  t h e   r a i l ,   and  s e c o n d l y ,   to  d y n a m i c a l l y   t e n s i o n   t h e  

c h a i n   f o r   opt imum  o p e r a t i n g   e f f i c i e n c y .  



Gudmundsen ,   U.S.  P a t e n t   2 , 9 6 4 , 0 7 3 ,   d i s c l o s e s   a  
cha in   saw  ba r   c o m p r i s i n g   a  saw  bar   wi th   a  whee l   a t t a c h e d   t o  

the  nose   end  of  t he   b a r .   The  c h a i n   saw  bar   i n c l u d e s   a n  

e l o n g a t e d   s u p p o r t   bar   h a v i n g   u p p e r   and  l ower   edges   p r o v i d e d  
with  g r o o v e s   to  r e c e i v e   t he   c e n t e r   l i n k   e x t e n s i o n s   of  t h e  

cha in   and  a  wheel   d i s p o s e d   b e t w e e n   the   ends  of  t h e   u p p e r  
and  l o w e r   e d g e s   of  the   bar   h a v i n g   a  p e r i p h e r a l   g r o o v e   t o  
r e c e i v e   t h e   c e n t e r   l i n k   e x t e n s i o n s   of  t he   c h a i n   and  g u i d e  
the  same  as  t he   c h a i n   moves  from  one  of  the   bar   e d g e s   t o  

the  o t h e r ,   t h e r e   b e i n g   means  f o r   c o n t r o l l i n g   the   p o s i t i o n  
of  t he   whee l   so  t h a t   t he   wear  of  the   c h a i n   t h e r e o n   w i l l   b e  

d i s t r i b u t e d .   In  o n e  f o r m   of  t h e   i n v e n t i o n ,   t he   whee l   i s  

s u p p o r t e d   on  t h e   bar   so  t h a t   i t   w i l l  r o t a t e   v e r y   s l o w l y ,  
t h e r e b y   p r e s e n t i n g   d i f f e r e n t   p o r t i o n s   of  the   p e r i p h e r y   o f  

the  whee l   to   t h e   c h a i n   which   t r a v e l s   t h e r e o v e r .   In  a n o t h e r  
form  of  t h e   i n v e n t i o n ,   t h e   r o t a t a b l y   s u p p o r t e d   whee l   i s  

p r o v i d e d   w i t h   d e t e n t   or  s t o p   means  making  i t   p o s s i b l e   t o  

p e r i o d i c a l l y   r o t a t e   t he   whee l   t h r o u g h   a  s m a l l   a n g u l a r   d i s -  

t a n c e ,   so  as  to  b r i n g   new  p o r t i o n s   of  the   p e r i p h e r y   of  t h e  
wheel  i n t o   p o s i t i o n   f o r   e n g a g e m e n t   by  the   c h a i n   as  t h e  

p r e v i o u s l y   e x p o s e d   p o r t i o n   has  become  worn  by  the   m o v e m e n t  
of  the   c h a i n   t h e r e o v e r .  

L a h t i n e n ,   U.S.  P a t e n t   3 , 3 2 3 , 5 6 1 ,   d i s c l o s e s   a  
cha in   saw  c u t t e r   bar   of  an  a s y m m e t r i c a l   s h a p e .   In  a  b o r i n g  
o p e r a t i o n   u s i n g   a  c h a i n   saw  of  s y m m e t r i c a l   c u t t e r   b a r  

c o n f i g u r a t i o n ,   i t   is  u s u a l l y   found   t h a t   the   c u t t e r   t e e t h  

e n t e r i n g   t h e   bo re   are   more  e f f e c t i v e   t h a n   the   c u t t e r   t e e t h  

l e a v i n g   t h e   b o r e .   Th i s   t e n d s   to  k i ck   the   saw  out  of  t h e  

bo re ,   and  t h e   p o r t i o n   of  t he   cha in   e n t e r i n g   t he   b o r e  
becomes  s l a c k   and  the   l i n k a g e   e l e m e n t s   t h e r e o f   t e n d   t o  
bunch  up  r e s u l t i n g   in  e x c e s s i v e   v i b r a t i o n .   The  L a h t i n e n  
c u t t e r   b a r ,   a c c o r d i n g l y ,   has  a  nose  end  fo rmed   so  t h a t   t h e  

d e g r e e   of  c u r v a t u r e   i s   l e s s   on  the  c u t t i n g   run  g u i d e  
p o r t i o n   s i d e   of  the   m e d i a l   l i n e   t han   i t   is   on  the   o t h e r  
s ide   of  t h e   l i n e .   In  p a r t i c u l a r ,   the   c u t t e r   bar   i s   a s y m -  
m e t r i c a l l y   s h a p e d   in  t h a t   i t s   o u t e r   end  is   f o r m e d   as  a  



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

g r a d u a l l y   d e c r e a s i n g   from  a  t a n g e n t i a l   j u n c t u r e   w i th   a  
r e t u r n   p o r t i o n   t o w a r d s   i t s   j u n c t u r e   wi th   t he   c u t t i n g   r u n  

p o r t i o n .   A d d i t i o n a l l y ,   the   c u t t i n g   run  gu ide   p o r t i o n   i s  
formed  h a v i n g   a  g r e a t e r   d e g r e e   of  c u r v a t u r e   t h a n   i t s   r e t u r n  

g u i d e   p o r t i o n  ,   which   is  s u b s t a n t i a l l y   s t r a i g h t .  
H i l l e ,   U.S.   P a t e n t   4 , 0 6 0 , 8 9 5 ,   d i s c l o s e s   a  g u i d e  

f o r   a  c h a i n   saw  h a v i n g   a  c o n f i g u r a t i o n   such  as  t h a t   in  t h e  

a f o r e m e n t i o n e d   L a h t i n e n   p a t e n t .   However ,   the   L a h t i n e n   b a r  

c a n n o t   be  i n v e r t e d   so  as  to   r e v e r s e   the   top  and  b o t t o m  

e d g e s .   B e c a u s e   t he   b o t t o m   edge  of  t he   bar   is   where  m o s t  

c u t t i n g   t a k e s  p l a c e ,   i t   wears   much  f a s t e r   t h a n   t h e   t o p  
edge.   When  t h e   b o t t o m   edge  w e a r s ,   t he   c o n v e n t i o n a l   s y m m e t r i -  
ca l   bar   i s   i n v e r t e d   to  expose   t h e   r e l a t i v e l y   unused   t o p  
edge  to   t h e   c u t t i n g   f o r c e s   and  t h e r e b y   i n c r e a s e   bar   l i f e .  

H i l l e   o v e r c o m e s   t h i s   d e f e c t   of  L a h t i n e n   by  p r o v i d i n g   a  
s y m m e t r i c a l   main  body  p o r t i o n   t h a t   i s   d e t a c h a b l e   f rom  a  
n o n - s y m m e t r i c a l   nose  p o r t i o n .   Thus,   on ly   a  sma l l   p o r t i o n   o f  

the   b a r ,   t h e   nose   p o r t i o n ,   is  n o n - i n v e r t i b l e ;   t he   r e m a i n d e r  

of  t h e   b a r   b e i n g   i n v e r t i b l e   as  t he   s i d e   s u b j e c t e d   to   t h e  

most  c u t t i n g   a c t i o n   becomes   w o r n .  
As  may  be  r e a d i l y   a s c e r t a i n e d   from  the   a b o v e -  

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

( s y m m e t r i c a l ,   n o n - s y m m e t r i c a l ,   g e n e r a l l y   e l l i p t i c a l ,   g e n e -  
r a l l y   c i r c u l a r   and  b o w - s h a p e d )   have  been  used  in  t he   p r i o r  

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

ease   of  c o n s t r u c t i o n   ( u n i t a r y ,   f i t t e d   wi th   a  gu ide   r a i l ,  
f i t t e d   w i t h   a  nose   wheel   and  f i t t e d   wi th   a  nose  p i e c e ) .   A 

need  c o n t i n u e s   to  e x i s t   f o r   a  c h a i n   saw  gu ide   bar  w h i c h  
e x h i b i t s   r e d u c e d   wear  due  to  c h a i n   t r a v e l   t h e r e o v e r   a n d  
which  i s   e c o n o m i c a l   to   f a b r i c a t e .  



SUMMARY  OF  THE  INVENTION 

The  p r e s e n t   i n v e n t i o n   o v e r c o m e s   t h e   a f o r e -  

m e n t i o n e d   d i f f i c u l t i e s   of  wear  on  the   bar   in  a  manner   w h i c h  

a l l o w s   easy   and  e c o n o m i c a l   f a b r i c a t i o n   of  t he   c h a i n   saw 

g u i d e   b a r .   In  p a r t i c u l a r ,   i t   has  now  been  d i s c o v e r e d   t h a t  

by  c o n t r o l   of  t he   shape   of  t he   o u t e r   p e r i p h e r y   of  t he   b a r ,  
c h a i n   wear  on  the   ba r   (or  c h a i n   g u i d e   means ,   where   s u c h  

g u i d e   means  a re   not   i n t e g r a l   w i th   t he   b a r )   can  be  r e d u c e d ,  

e s p e c i a l l y   at  t he   p o i n t s   where  the   c h a i n   makes  a  t r a n s i t i o n  

from  one  p a t h   of  t r a v e l   to  a n o t h e r   pa th   of  t r a v e l   ( e . g .  

from  a  s u b s t a n t i a l l y   l i n e a r   pa th   of  t r a v e l ,   at  t h e   t op   a n d  

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

t r a v e l ,   at  t he   f r o n t   end  of  the   b a r ) .   These   t r a n s i t i o n  

p o i n t s   a re   g e n e r a l l y   h igh   wear  a r e a s   of  c o n v e n t i o n a l   g u i d e  
b a r s .   M o r e o v e r ,   by  such  r e d u c t i o n   of  bar   wear ,   t he   p r e s e n t  
i n v e n t i o n   r e d u c e s   t h e   n o i s e   and  v i b r a t i o n   p r o d u c e d   in  o p e r -  
a t i o n   of  t he   saw  a f t e r   a  p e r i o d   of  use  as  compared   t o  
c o n v e n t i o n a l   g u i d e   b a r s .  

The  b a r ,   in  one  e m b o d i m e n t ,   can  be  f o r m e d   as  a  
u n i t a r y   member,   t h e r e b y   e l i m i n a t i n g   the   need  f o r   p r e c i s i o n  
m a c h i n i n g   to  form  f i t t e d   p i e c e s   which  can  be  a s s e m b l e d   i n t o  

a  g u i d e   b a r .   In  one  p r e f e r r e d   e m b o d i m e n t ,   t h e   c h a i n   saw 

gu ide   ba r   h a v i n g   a  f r o n t   end  and  a  r e a r   end  and  a  t op   e d g e  
and  a  b o t t o m   edge  and  h a v i n g   a  s u b s t a n t i a l l y   f l a t ,   e l o n g -  
a t e d   shape   is   p r o v i d e d   wi th   top   edge  means  f o r   s u p p o r t i n g l y  
and  g u i d i n g l y   e n g a g i n g   an  e n d l e s s   c u t t e r   c h a i n ,   r o t a t a b l e  
abou t   t he   g u i d e   b a r ,   a long   the   top   edge  t h e r e o f ;   b o t t o m  

edge  means  f o r   s u p p o r t i n g l y   and  g u i d i n g l y   e n g a g i n g   t h e  
c u t t e r ' c h a i n   a l o n g   the   b o t t o m   edge  t h e r e o f ;   and  f r o n t   e n d  

means  f o r   g u i d i n g l y   and  s u p p o r t i n g l y   e n g a g i n g   t he   c u t t e r  
c h a i n   in  a  s u b s t a n t i a l l y   cu rved   pa th   of  t r a v e l   a r o u n d   t h e  
f r o n t   end  of  t he   ba r   from  the   top  edge  means  to  t h e   b o t t o m  

edge  means .   The  top   edge  means,   b o t t o m  e d g e   means  and  f r o n t  

end  means  d e f i n e   t he   pa th   of  t r a v e l   abou t   the   ba r   such  t h a t  

the   r a d i i   c u r v a t u r e   of  any  two  i m m e d i a t e l y   a d j a c e n t - p o i n t s  



on  t h e   p a t h   of  t r a v e l   a re   e s s e n t i a l l y   i d e n t i c a l .   In  a  

p r e f e r r e d   e m b o d i m e n t ,   i t   is   only   n e c e s s a r y   to  c o n t r o l   t h e  

p a t h   of  t r a v e l   of  t he   c u t t e r   c h a i n   at   one  of  the   a b o v e -  

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

in '   b a r / c h a i n   wear  and  c o n c o m i t a n t l y   e x t e n d   the   bar  l i f e  

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

e m b o d i m e n t ,   t h e   g u i d e   bar   can  be  of  a  s u b s t a n t i a l l y   e l l i p t i -  
ca l   p r o f i l e   w i t h   a t   l e a s t   a  p o r t i o n   of  t he   p r o f i l e   d e f i n e d  

by  the   e q u a t i o n  

w h e r e i n   Y  is   t h e   v e r t i c a l   c o o r d i n a t e   of  t he   gu ide   b a r  

p r o f i l e   in  a  C a r t e s i a n   c o o r d i n a t e   s y s t e m ;   X  is  the   h o r i z o n -  

t a l   c o o r d i n a t e   of  t he   g u i d e   bar   p r o f i l e   in  a  C a r t e s i a n  

c o o r d i n a t e   s y s t e m ;   A  i s   t he   l e n g t h   of  t he   s e m i - m a j o r   a x i s  

of  t he   e l l i p s e ;   B  i s   t he   h e i g h t   of  t h e   s e m i - m i n o r   a x i s   o f  
t h e   e l l i p s e ;   and  C  i s   a  p r e d e t e r m i n e d   c o n s t a n t .   In  a  
p a r t i c u l a r l y   p r e f e r r e d   embod imen t ,   t h e   f r o n t   end  of  the   b a r  

is  f i t t e d   w i t h   a  r o t a t a b l e   s p r o c k e t   whee l   to  gu ide   a n d  

engage   t h e   c u t t e r   c h a i n   in  i t s   p a t h   of  t r a v e l   a round   t h e  

f r o n t   end  of  t h e   b a r .  

BRIEF  DESCRIPTION  OF  THE  DRAWING  FIGURES 

F i g u r e   1  is  a  s i d e   e l e v a t i o n   view  of  a  c h a i n   s aw  
i n c o r p o r a t i n g   t h e   g u i d e   bar   of  t he   i n v e n t i o n   showing  t h e  

c o m p o n e n t s   t h e r e o f .  

F i g u r e   2  i s   a  s i d e   e l e v a t i o n   of  the   p r o f i l e   of  a  
u n i t a r y   g u i d e   ba r   a c c o r d i n g   to  the   p r e s e n t   i n v e n t i o n .  

F i g u r e s   3-7  a re   d i a g r a m m a t i c   v i ews   i l l u s t r a t i n g  
the   p r i n c i p l e   of  t h e   i n v e n t i o n .  

F i g u r e s   8A  and  8B  are  g r a p h s   showing  a n g u l a r  
v e l o c i t y   of  t he   c u t t e r   c h a i n   as  a  d i s c o n t i n u o u s   f u n c t i o n   o f  

arc   l e n g t h   a l o n g   t he   g u i d e   bar   and  t he   c o n c o m i t a n t   a n g u l a r  
a c c e l e r a t i o n   of  t he   c u t t e r   c h a i n   as  a  f u n c t i o n   of  a r c  
l e n g t h   a l o n g   the   g u i d e   b a r ,   r e s p e c t i v e l y .  

F i g u r e s   9A  and  9B  are  g r a p h s   showing  a n g u l a r  



v e l o c i t y   of  the   c u t t e r   c h a i n   as  a  s u b s t a n t i a l l y   c o n t i n u o u s  

f u n c t i o n   of  a rc   l e n g t h   a l o n g   the  gu ide   bar  and  the  c o n c o m i -  

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

F i g u r e   10  is  a  s i d e   e l e v a t i o n   of  the   p r o f i l e   of  a 

g u i d e   bar  h a v i n g   a  f r o n t   end  s p r o c k e t   whee l   a c c o r d i n g   t o  

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

DETAILED  DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

F i g u r e   1  i l l u s t r a t e s   an  embod imen t   of  the  i n v e n -  

t i o n   c o m p r i s i n g   a  c h a i n   saw  h a v i n g   a  g u i d e   bar  u n i t   i n d i -  

c a t e d   g e n e r a l l y   at  1,  and  an  e n d l e s s   c u t t e r   c h a i n   2  e x t e n d -  

ing  a r o u n d   the  g u i d e   bar  u n i t .   A  h o u s i n g   3  c o n t a i n s   a n y  
s u i t a b l e   and  c o n v e n t i o n a l   p r ime  mover  such  as  an  i n t e r n a l  

c o m b u s t i o n   e n g i n e   (or  an  e l e c t r i c   mo to r )   10  for  r o t a t i n g  
the  c u t t e r   c h a i n   2  a b o u t   the  gu ide   bar  u n i t .   A  f r o n t   h a n d l e  

4  and  a  r e a r   h a n d l e   5  are   mounted   on  the  h o u s i n g   3.  The  

gu ide   bar  u n i t   1  p r o j e c t s   f o r w a r d l y   from  the   h o u s i n g   3  a n d  

c o m p r i s e s   a  f o r w a r d l y   p r o j e c t i n g   gu ide   bar  8,  which  i s  

s u b s t a n t i a l l y   f l a t   and  of  e l o n g a t e d   s h a p e ,   e . g . ,   f l a t -  

s i d e d ,   r e l a t i v e l y   t h i n   t r a v e r s e l y ,   and  of  g e n e r a l l y   e l l i p t i -  
cal   o u t l i n e   in  s i d e   e l e v a t i o n .   The  f o r w a r d l y   p r o j e c t i n g  
g u i d e   bar  8  is  p r o v i d e d   wi th   s u p p o r t   and  g u i d e   means  f o r  

the  e n d l e s s   c u t t e r   c h a i n   2.  In  t h i s   r e s p e c t ,   the   o u t e r   e d g e  
p o r t i o n   9  of  the  g u i d e   bar  8  may  have  m o u n t e d   t h e r e o n   ( a s  
i l l u s t r a t e d )   or  i n t e g r a l l y   formed  t h e r e w i t h   a  c o n t i n u o u s  

g u i d e   r a i l   6  for   s u p p o r t i n g   and  g u i d i n g   a  c o n t i n u o u s ,  
a r t i c u l a t e d   c u t t e r   c h a i n   2,  as  is  w e l l - k n o w n   in  the  c h a i n  

saw  a r t · .  

F i g u r e   2  shows  a  d i a g r a m   of  the   p r o f i l e   of  a 
gu ide   bar  8  w h e r e i n   the  gu ide   r a i l   6  for   s u p p o r t i n g   a n d  

g u i d i n g   c u t t e r   c h a i n   2  is  i n t e g r a l l y   formed  wi th   the  o u t e r  

edge  p o r t i o n   9  of  the  g u i d e   bar  8.  The  g u i d e   r a i l   s u p p o r t s  
and  g u i d e s   the  c o n t i n u o u s ,   a r t i c u l a t e d   c u t t e r   c h a i n   2  a l o n g  
the  top  13  and  b o t t o m   14  edges   of  the  bar  and  a r o u n d   t h e  



f r o n t   end  12  of  the  b a r .   The  l i n k s   of  the   c u t t e r   c h a i n   a n d  

t h e i r   c u t t e r   t e e t h   may  be  of  any  s u i t a b l e   and  w e l l - k n o w n  

c o n s t r u c t i o n ,   and  may  be  of  u n i t a r y   c o n s t r u c t i o n   as  i l l u -  

s t r a t e d   in  F i g u r e   3.  The  c h a i n   l i n k s   11  may  be  p r o v i d e d  
wi th   r i v e t s   16  or  o t h e r   means  for   s e c u r i n g   the  a r t i c u l a t e d  

e l e m e n t s   t o g e t h e r .   For  a  major   p o r t i o n   of  i t s   l e n g t h ,   t h e  

e n d l e s s   c u t t e r   c h a i n   2  is  s l i d a b l y   s u p p o r t e d   on  and  t r a v e l s  
in  a  s u b s t a n t i a l l y   l i n e a r   p a t h   a long   the  top   13  and  b o t t o m  

14  e d g e s   of  the   g u i d e   bar   8,  and,   at  i t s   r e a r   end  15,  t h e  
c h a i n   2  is  d r i v e n   by  a  r o t a t i n g   s p r o c k e t   whee l   i n d i c a t e d  

d i a g r a m m a t i c a l l y   at  7  in  F i g u r e   2.  The  s p r o c k e t   wheel   7  i s  

in  t u r n   d r i v e n   by  e n g i n e   1 0 .  

A  C a r t e s i a n   c o o r d i n a t e   s y s t e m   ( y + / y -   v e r s u s  
x + / x - )   is  s u p e r p o s e d   on  the   g e n e r a l l y   e l l i p t i c a l   gu ide   b a r  

8  to  i l l u s t r a t e   the  s e m i - m a j o r   a x i s   l e n g t h   of  an  e l l i p s e ,  

a,  and  t he   s e m i - m i n o r   a x i s   h e i g h t   of  an  e l l i p s e ,   b.  T h e  

ma jo r   a x i s   of  the  e l l i p s e   is   i t s   long  a x i s   and  the  m i n o r  
a x i s   of  the   e l l i p s e   is  i t s   s h o r t   a x i s .   The  s e m i - m a j o r   a x i s  
is  o n e - h a l f   the   l e n g t h   of  the   major   a x i s   and  the   s e m i - m i n o r  
a x i s   is  o n e - h a l f   the   h e i g h t   of  the  minor  a x i s .   The  m a j o r  
a x i s   and  the  minor   a x i s   a l s o   c o r r e s p o n d   to  t he   h o r i z o n t a l  
and  v e r t i c a l   m e d i a l   l i n e s ,   r e s p e c t i v e l y ,   of  the   g u i d e   bar   8 
which   d i v i d e   the   g e n e r a l l y   e l l i p t i c a l   shape   of  the   bar  i n t o  

f o u r   q u a d r a n t s ,   I  ( top   f r o n t   q u a n d r a n t ) ,   II  ( top   r e a r  
q u a d r a n t ) ,   I I I   ( b o t t o m   r e a r   q u a d r a n t )   and  IV  ( b o t t o m   f r o n t  

q u a d r a n t ) ,   which  a re   found   be tween   the  x+/y+  a x e s ,   y+/x- 

a x e s ,   x  / y   axes   and  y - / x +   a x e s ,   r e s p e c t i v e l y .  

Assuming   t h a t   the   c h a i n   2  t r a v e l s   at  a  c o n s t a n t  
l i n e a r   v e l o c i t y   a round   the   b a r ,   i . e .   s p r o c k e t   7  is  d r i v e n  

at   a  - c o n s t a n t   r o t a t i o n a l   s p e e d ,   a  s i n g l e   e l e m e n t ,   such  a s  
t o o t h   11  (shown  in  F i g u r e   3)  w i l l   e x p e r i e n c e   a c c e l e r a t i o n  
in  r e s p o n s e   to  the  c o n s t a n t   speed   of  the  s p r o c k e t   7,  b y  
v i r t u e   of  the  f o r c e   t r a n s m i t t e d   to  such  a  s i n g l e   e l e m e n t  

t h r o u g h   the   r i v e t s   16  or  o t h e r   means  fo r   s e c u r i n g   t h e  
a r t i c u l a t e d   e l e m e n t s   t o g e t h e r .   As  may  be  seen   in  F i g u r e   3 ,  
the   n o r m a l   component   of  a c c e l e r a t i o n   AN  f o r c e s   the   e l e m e n t  



11  to  f o l l o w   the   g u i d e   p a t h   of  the   b a r - a n d   the   f o r c e s  
t r a n s m i t t e d   t h r o u g h   t he   r i v e t s   cause   the   e l e m e n t   11  t o  
r e m a i n   " u p r i g h t "   to  i t s   p a t h   of  t r a v e l   when  t r a v e l i n g   o v e r  

a  c u r v e d   p e r i p h e r a l   s u r f a c e   of  the   bar   at  a  c o n s t a n t   l i n e a r  

v e l o c i t y   V. 

In  d i s c u s s i n g   m o t i o n   over  c u r v e d   s u r f a c e s ,   t h e  

f o l l o w i n g   r e l a t i o n s h i p s   s h o u l d   be  borne   in  m i n d :  

w h e r e i n :  

V  =   l i n e a r   v e l o c i t y ;  
W  =   a n g u l a r  v e l o c i t y ;  

AN  =  no rmal   componen t   of  a c c e l e r a t i o n ;  

AT  =  t a n g e n t i a l   componen t   of  a c c e l e r a t i o n ;  
@  =   a n g u l a r   a c c e l e r a t i o n ;   a n d  

r  =   r a d i u s .  
I f   t h e   c h a i n   2  t r a v e l s   on  a  c u r v e d   p a t h   o f  

c o n s t a n t   r a d i u s ,   such  as  t he   c i r c l e   as  shown  in  F i g u r e   4 ,  
at  a  c o n s t a n t   l i n e a r   v e l o c i t y   V;  t h e n   AN  is  a  c o n s t a n t   (= 
V 2 / r ) ,   W  is   a  c o n s t a n t   (=  V / r ) ,   and  AT  is  ze ro   (@ =  dW/dt  = 
0 ) .  

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

are  c o n s t r u c t e d   wi th   two  or  more  r a d i i   to  d e s c r i b e   t he   b a r  

c o n t o u r ,   and  hence   t he   c u t t e r   c h a i n   p a t h .   In  such  a  c a s e ,   a  
s i n g l e   e l e m e n t   of  c h a i n   w i l l   e x p e r i e n c e   a  d i f f e r e n t   n o r m a l  
a c c e l e r a t i o n   AN  and  a n g u l a r   v e l o c i t y   W  ( the   l i n e a r   v e l o c i t y  

be ing   c o n s t a n t )   f o r   each  r a d i u s   used .   Where  t he   f i r s t  

r a d i u s   s u r f a c e   i s   t a n g e n t   to  the   second   r a d i u s   s u r f a c e ,  
t h e r e   w i l l   be  an  i n s t a n t a n e o u s   change   in  the   a n g u l a r   v e l o c i -  

ty  W  ( i . e . ,   an  i n s t a n t a n e o u s   t a n g e n t i a l   a c c e l e r a t i o n )   and  a  
c o n c o m i t a n t   change   in  t he   no rmal   a c c e l e r a t i o n .   Th i s   i s  

i l l u s t r a t e d   in  F i g u r e   5,  w h e r e i n   an  e l e m e n t   t r a v e l i n g   o v e r  

a  s u r f a c e   d e f i n e d   by  r a d i u s   r1  is  shown  to  have  a  n o r m a l  

a c c e l e r a t i o n   AN  and  an  a n g u l a r   v e l o c i t y   W1;  and  when  

t r a v e l i n g   o v e r  a 1   s u r f a c e   d e f i n e d   by  r a d i u s   r2  is   shown  t o  



have  a  n o r m a l   a c c e l e r a t i o n   AN  and  a n g u l a r   v e l o c i t y   Wz.  I n  

o t h e r   w o r d s ,   w h e n  t h e   l i n e a r   v e l o c i t y   V  is  c o n s t a n t ,   t h e n :  

a n d  

The  e f f e c t s   of  t h e s e   changes   at  t he   t a n g e n t   p o i n t   a r e  
i l l u s t r a t e d   in  F i g u r e s   8A  and  8B.  F i g u r e   8A  is   a  g r a p h  

showing   a n g u l a r   v e l o c i t y   W  as  a  f u n c t i o n   of  a rc   l e n g t h   s  

a l o n g   t he   c o n t o u r   of  the   gu ide   b a r .   As  may  be  r e a d i l y  

a s c e r t a i n e d ,   at   t he   t a n g e n t   p o i n t   t he   a n g u l a r   v e l o c i t y  
makes  an  i n s t a n t a n e o u s   l eap   from  W1  to  W2.  F i g u r e   8B  is   a  

g r aph   s h o w i n g   a n g u l a r   a c c e l e r a t i o n   as  a  f u n c t i o n   of  a r c  

l e n g t h   s  a l o n g   the   c o n t o u r   of  t he   g u i d e   b a r .   As  may  b e  

r e a d i l y   a s c e r t a i n e d ,   at  the   t a n g e n t   p o i n t   t he   a n g u l a r   a c -  
c e l e r a t i o n   i n s t a n t a n e o u s l y   goes  f rom  ze ro   to  i n f i n i t y   (co), 
i . e .   at  t he   t a n g e n t   p o i n t   the   c h a i n   is   s u b j e c t e d   to  a n  
" i n f i n i t e   j e r k " .  

The  p h y s i c a l   e f f e c t   of  t h i s   i n s t a n t a n e o u s   t r a n -  
s i t i o n   i s   i l l u s t r a t e d   in  F i g u r e   6.  The  c h a i n   has   mass  a n d ,  
when  t r a v e l i n g   from  a  l a r g e   r a d i u s   to   a  s m a l l   r a d i u s   ( u p p e r  
e l e m e n t   in  F i g u r e   6) ,   t h i s   w i l l   c ause   the   i n s t a n t a n e o u s  

i n c r e a s e   in  AN  and W  (and  the   i n s t a n t a n e o u s   a n g u l a r   a c c e l e -  
r a t i o n  @  w h i c h   g i v e s   r i s e   to  a  t a n g e n t i a l   a c c e l e r a t i o n   AT = 
r@)  to  t a k e   p l a c e   over   a  f i n i t e   p e r i o d   of  t i m e .   Dur ing   t h i s  

t i m e ,   t he   c h a i n   e l e m e n t   w i l l   r a i s e   o f f   t he   p a t h   and  l e a n  

b a c k w a r d s   to   t h e   p a t h .   This   c a u s e s   l i f t - o f f   at  t h e   t i p   o f  
the   bar   and  h igh   r i v e t   s t r e s s   in  t he   l e a d i n g   r i v e t   a n d  
c h a i n   l i n k   p u l l i n g   the   f o l l o w i n g   l i n k   down  and  f o r c i n g .   i t  

to  r o t a t e .   A d d i t i o n a l   r e s i s t i v e   f o r c e s   a re   p r o d u c e d   by  t h e  
f r i c t i o n   in  t h e   r i v e t s   and  r e l a t e d   p a r t s .   When  t he   c h a i n  

goes   from  a  s m a l l   r a d i u s   to  a  l a r g e   r a d i u s   ( l o w e r   e l e m e n t  

in  F i g u r e   6 ) ,   t h e r e   w i l l   be  an  i n s t a n t a n e o u s   d e c r e a s e   in  AN 
and  W  (and  an  i n s t a n t a n e o u s   n e g a t i v e   a n g u l a r   a c c e l e r a -  

t i o n  @  w h i c h   g i v e s  r i s e   to  a  n e g a t i v e   t a n g e n t i a l   a c c e l e -  
r a t i o n   AT  =  r@).  The  i n s t a n t a n e o u s   d e c r e a s e   in  AN  is  not   a  



prob lem  when  mass  is   c o n s i d e r e d ;   the   e l e m e n t   is   s imp ly   f r e e  

to  t r a v e l   a l o n g   t he   new  r a d i u s .   The  i n s t a n t a n e o u s   d e c r e a s e  

in  W  l e t s   t he   c h a i n   e l e m e n t   c o n t i n u e   to  r o t a t e   u n t i l   a c t e d  

upon  by  the   p u l l i n g   l i n k   or  t he   b a r .   This   c a u s e s   the   r a i l  

to  'wear  at  t he   f r o n t   end  ( i n d i c a t e d   by  the   d o t t e d   l i n e ) .  

Thus,   i t   becomes   c l e a r   t h a t   the   s t r e s s   or  shock   on  the   b a r  

and  c h a i n   can  be  a l l e v i a t e d   by  e l i m i n a t i n g   the   s u b s t a n t i a l -  

ly  i n s t a n t a n e o u s   c h a n g e   in  a n g u l a r   v e l o c i t y   (and  c o n c o m i t -  

ant   i n f i n i t e   a n g u l a r   a c c e l e r a t i o n )   as  the   c h a i n   moves  o v e r  
t he   bar   c o n t o u r .   In  o t h e r   w o r d s ,   t he   a n g u l a r   v e l o c i t y   o f  

the   c h a i n   must  be  a  s u b s t a n t i a l l y   c o n t i n u o u s   f u n c t i o n   o f  

arc   l e n g t h   s  a l o n g   t h e   c o n t o u r   of  t he   b a r .   By  a  s u b s t a n t i a l -  

ly  c o n t i n u o u s   f u n c t i o n   i s  m e a n t   a  f u n c t i o n   such  t h a t   at  a l l  

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

P r e f e r a b l y ,   t he   a n g u l a r   a c c e l e r a t i o n   of  the   c h a i n   i s  

a l s o   a  s u b s t a n t i a l l y   c o n t i n u o u s   f u n c t i o n   of  arc   l e n g t h  
a l o n g   t he   c o n t o u r   of  t he   b a r ,   so  as  to  i n s u r e   t h a t   t h e r e  

a re   no  f i n i t e   i n s t a n t a n e o u s   jumps  in  a c c e l e r a t i o n   w h i c h  
would  a l s o   p r o d u c e   s t r e s s   or  shock   on  the   ba r   and  c h a i n ,  
a l b e i t   of  a  l o w e r   o r d e r   of  m a g n i t u d e .   Such  a  s i t u a t i o n   i s  
i l l u s t r a t e d   in  F i g u r e s   9A  and  9B.  F i g u r e   9A  is   a  g r a p h  
showing   a n g u l a r   v e l o c i t y   W  as  a  c o n t i n u o u s   f u n c t i o n   of  a r c  
l e n g t h   s  a l o n g   t h e   c o n t o u r   of  the   gu ide   b a r .   As  may  b e  

r e a d i l y   a s c e r t a i n e d ,   t h e   t r a n s i t i o n   b e t w e e n   W1  and  W2  h a s  
been  s p r e a d   out  ove r   a  l e n g t h   ( s 2 - s l )   of  t he   gu ide   b a r ,  

t h e r e b y   e l i m i n a t i n g   t h e   i n s t a n t a n e o u s   jump  in  a n g u l a r   v e l o -  

c i t y   and  p r o d u c i n g   a  c o n t i n u o u s   f u n c t i o n   of  W  as  a  f u n c t i o n  
of  arc .   l e n g t h   s.  F i g u r e   9B  is  a  g raph   showing   a n g u l a r  
a c c e l e r a t i o n   as  a  f u n c t i o n   of  arc   l e n g t h   s  a l ong   t h e  
c o n t o u r   of  t he   g u i d e   b a r .   As  may  be  r e a d i l y   a s c e r t a i n e d ,  
the   a n g u l a r   a c c e l e r a t i o n   has  now  been  s p r e a d   out  over   a  
l e n g t h   ( s 2 - s 1 )   of  t h e   g u i d e   b a r ,   t h e r e b y   e l i m i n a t i n g   t h e  
" i n f i n i t e   j e r k "   p r o d u c e d   by  an  i n s t a n t a n e o u s   i n f i n i t e   a c -  
c e l e r a t i o n   and  p r o d u c i n g   a  c o n t i n u o u s   f u n c t i o n   of W  as  a  
f u n c t i o n   of  arc   l e n g t h   s .  



P h y s i c a l l y ,   t h i s   e l i m i n a t i o n   or  a l l e v i a t i o n   o f  
shock  or  s t r e s s   on  t h e   ba r   and  c h a i n   can  be  a c h i e v e d   by 
c o n t r o l l i n g   t h e   ba r   c o n t o u r .   I t   f o l l o w s   t h a t   a  b a r   w h e r e  
the   r a d i i   of  c u r v a t u r e   of  any  two  i m m e d i a t e l y   a d j a c e n t  

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

p r o d u c e   a  c o n t i n u o u s   f u n c t i o n   of  W  as  a  f u n c t i o n   of  a r c  
l e n g t h   s  when  t h e   c h a i n   is   r o t a t e d   abou t   t h e   ba r   a t  
c o n s t a n t   l i n e a r   v e l o c i t y .   In  t h i s   c a s e ,   r1  (as   shown  i n  

F ig .   5)  would   v a r y   to   d e f i n e   t he   bar   p r o f i l e ,   bu t   any  two  

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

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

ing  t h e   " i n f i n i t e   j e r k "   p roduced   by  an  i n s t a n t a n e o u s   i n -  
f i n i t e   a c c e l e r a t i o n .   I t   shou ld   be  n o t e d   t h a t   in  t h i s   c a s e ,  
at  l e a s t   a  p o r t i o n   of  t he   bar   p r o f i l e   cou ld   have  a  c o n s t a n t  
r a d i u s   of  c u r v a t u r e   w i t h o u t   d e t r i m e n t a l   e f f e c t   on  t h e   w e a r  
c h a r a c t e r i s t i c s   of  t h e   b a r ,   e . g .   at  t he   f r o n t   end  of  t h e  
ba r   r1  =  r 2   =  c o n s t a n t ,   r2  d e f i n i n g   a  r o t a t a b l e   s p r o c k e t  
wheel   m o u n t e d   on  t h e   b a r .   A l t e r n a t i v e l y ,   a  ba r   c o n t o u r  
could   be  d e f i n e d   by  at  l e a s t   two  c u r v e s   of  c o n s t a n t   r a d i u s  
of  c u r v a t u r e ,   each   cu rve   of  c o n s t a n t   r a d i u s   of  c u r v a t u r e  

b e i n g   s e p a r a t e d   f rom  a d j a c e n t   c u r v e s   of  c o n s t a n t   r a d i u s   o f  

c u r v a t u r e   by  a  t r a n s i t i o n   zone  w h e r e i n   t h e   r a d i i   of  c u r v a -  
t u r e   of  any  two  i m m e d i a t e l y   a d j a c e n t   p o i n t s   in  t h e   t r a n -  
s i t i o n   zone  a r e   e s s e n t i a l l y   i d e n t i c a l ,   t h e r e b y   a s s u r i n g   a  
smooth  t r a n s i t i o n   f rom  one  c o n s t a n t   r a d i u s   c u r v e   to   a n -  
o t h e r .   In  t h i s   c a s e ,   r1  and  r2  (as  shown  in  F i g .   5)  w o u l d  
each  be  c o n s t a n t ,   and  a  t r a n s i t i o n   zone  b e t w e e n   p o i n t s   s l  
and  s2  on  t h e   b a r   p r o f i l e   would  have  a  c o n s t a n t l y   c h a n g i n g  
r a d i u s   of  c u r v a t u r e   f rom  r l   to  r2  such  t h a t   t he   r a d i i   o f  

c u r v a t u r e   of  any  two  i m m e d i a t e l y   a d j a c e n t   p o i n t s   on  t h e   b a r  

p r o f i l e   w i t h i n   t h e   t r a n s i t i o n   zone  a re   e s s e n t i a l l y   i d e n t i -  
c a l .   T h i s   would   e l i m i n a t e   the  " i n f i n i t e   j e r k "   p r o d u c e d   by 
an  i n s t a n t a n e o u s   i n f i n i t e   a c c e l e r a t i o n ;   as  p r e v i o u s l y   d i s -  
c u s s e d   w i t h   r e s p e c t   to   F i g s .   9A  and  9B.  I t   s h o u l d   be  n o t e d  
t h a t   in  t h i s   c a s e ,   r1  could  be  of  s u f f i c i e n t l y   l a r g e  
m a g n i t u d e   to   d e f i n e   a  s u b s t a n t i a l l y   l i n e a r   p a t h   of  t r a v e l  



for  e i t h e r   the  top  edge,   b o t t o m   edge  or  bo th   edges   of  t h e  

ba r .   A d d i t i o n a l l y ,   r   c o u l d  d e f i n e   a  p o r t i o n   of  the  b a r  

p r o f i l e ,   per  se,   or  the  p i t c h   r a d i u s   of  a  r o t a t a b l e  

s p r o c k e t   wheel   mounted  on  the  f r o n t   end  of  the  b a r .   In  t h e  

case   of  g u i d e   r a i l s   be ing   mounted   on  the  bar  for   e n g a g e m e n t  
wi th   the  c u t t e r   c h a i n ,   the  gu ide   r a i l   can  be  formed  t o  

i n t e g r a l l y   i n c l u d e   both   a  l i n e a r   p o r t i o n   d e f i n e d   by  r1  a n d  

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

change   from  r1  to  r2  such  t h a t   the  r a d i i   of  c u r v a t u r e   o f  

any  two  i m m e d i a t e   p o i n t s   w i t h i n   the  t r a n s i t i o n   zone  a r e  

e s s e n t i a l l y   i d e n t i c a l .   This  l a t t e r   embodiment   is  e s p e c i a l l y  
u s e f u l   for   the  case  where  r2  d e f i n e s   the  p i t c h   r a d i u s   of  a 

s p r o c k e t   whee l   mounted  for  r o t a t i o n   on  the  f r o n t   end  of  t h e  

ba r .   As  a  f u r t h e r   a l t e r n a t i v e ,   a  bar  h a v i n g   an  e l l i p t i c a l  

shape   c o u l d   be  u t i l i z e d   to  r e d u c e   the  wear  on  the   bar  a n d  

the  s t r e s s   on  the  c h a i n   l i n k s .  
The  e q u a t i o n   for  an  e l l i p s e   ( the   p l a n e   l o c u s  

of  a  p o i n t   such  t h a t   the  sum  of  the  d i s t a n c e   of  the  p o i n t  
from  two  f i x e d   p o i n t s   is  c o n s t a n t )   i s :  

w h e r e i n :  

Y  is  the  v e r t i c a l   c o o r d i n a t e   of  the  gu ide   b a r  
c o n t o u r   in  a  C a r t e s i a n   c o o r d i n a t e   s y s t e m ;  

X  is  the  h o r i z o n t a l   c o o r d i n a t e   of  the  g u i d e   b a r  

c o n t o u r   in  a  C a r t e s i a n   c o o r d i n a t e   s y s t e m ;  
A  is  the  l e n g t h   of  the  s e m i - m a j o r   a x i s ;   a n d  

B  is  the  h e i g h t   of  the  s e m i - m i n o r   a x i s .  
To  g ive   more  c o n t r o l   to  the  shape   of  the  g u i d e  

b a r ,   an  e l l i p s e   g e n e r a t e d   by  a  s e c t i o n   t h r o u g h   a  cone  ( t h e  
s e c t i o n   of  a  r i g h t   c i r c u l a r   cone  by  a  p l a n e ,   the   whole  o f  
the  s e c t i o n   l y i n g   on  one  s i d e   of  the  v e r t e x   of  the  c o n e )  

can  be  u s e d .   The  e q u a t i o n   for  such  an  e l l i p s e   i s :  



w h e r e i n   Y,X,A  and  B  are  as  d e f i n e d   above ,   a n d  

where  C  is   a  p r e d e t e r m i n e d   c o n s t a n t ;   p r e f e r a b l y ,   C  i s  

s e l e c t e d   so  t h a t   the  o u t e r   edge  of  s a i d   gu ide   bar   p a s s e s  
t h r o u g h   the   p o i n t   of  t a n g e n c y   of  a  c i r c l e   of  p r e d e t e r m i n e d  
r a d i u s   w i t h   the   p r o f i l e   of  the   e l l i p s e ,   the   r a d i u s   of  t h e  
c i r c l e   b e i n g   e q u a l   to  the   r a d i u s   of  c u r v a t u r e   of  t h e  

e l l i p t i c a l   p r o f i l e   at  the   p o i n t   of  t a n g e n c y .  
In  the   c o n s t r u c t i o n   of  a  gu ide   bar  a c c o r d i n g   t o  

the  p r e s e n t   i n v e n t i o n ,   the   e l l i p t i c a l   bar  p r o f i l e   is  b a s e d  

on  s p e c i f i c   g e o m e t r i c   p a r a m e t e r s ,   e . g .   the  l e n g t h   of  t h e  

ba r ,   the   w i d t h   of  the  bar  and  the  d e s i r e d   t a n g e n c y   p a s s  
t h r o u g h   p o i n t   of  the   c o n t o u r   of  the  b a r .   In  p r a c t i c e ,   t h e  
bar  is  to  have  the  shape   of  a  m o d i f i e d   e l l i p s e   wi th   a t  
l e a s t   a  p o r t i o n   of  the   p r o f i l e   d e f i n e d   by  e q u a t i o n   ( 2 ) ,  
which  when  r e a r r a n g e d   g i v e s   t he   e x p r e s s i o n :  

Using  t h i s   e x p r e s s i o n   t h e r e   would  be  a  t e n d e n c y   to  l o s e   a 

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

a x e s ,   on ly   the  f i r s t   q u a d r a n t   need  be  of  c o n c e r n .   T h u s ,  

g iven   a  p o i n t   on  the  bar  p r o f i l e   ( e . g .   the  t a n g e n c y   p a s s  
t h r o u g h   p o i n t   of  the  c o n t o u r   of  the  bar  (xT,  y T ) ) ,   t h e  
v a l u e   of  the   e x p o n e n t ,   C,  can  be  o b t a i n e d .  

However ,   in  many  i n s t a n c e s ,   the   p a r t i c u l a r   g e o -  
m e t r i c   p a r a m e t e r s   w i l l   not  be  se t   in  a d v a n c e .   In  t h e s e  

i n s t a n c e s   a c c e l e r a t i o n   at  the   t a n g e n t   p o i n t   must  be  c o o r d i -  

na t ed   wi th   a c c e l e r a t i o n   at  c o n s t a n t   r a d i u s ,   i . e .   a  c i r c l e  

of  g i v e n   r a d i u s ,   R,  must  be  p l a c e d   t a n g e n t   to  the   e l l i p -  
s o i d .   F i g u r e   7  d i a g r a m m a t i c a l l y   i l l u s t r a t e s   the   p a r a m e t e r s  



to  be  t a k e n   i n t o   a c c o u n t   in  t he   s o l u t i o n   of  t h i s   p r o b l e m ,  
i . e .   t a n g e n t   p o i n t   l e n g t h   Q  =  XT,  t a n g e n t   p o i n t   d e l t a   w i d t h  

S  =ΔY,   p i t c h   r a d i u s   R,  l i f t -   o f f   a n g l e   F,  and  t he   r a d i u s  

of  c u r v a t u r e   at   the   p o i n t   of  t a n g e n c y ,   rT,  which   must  e q u a l  
R.  A  method  to   s o l v e   fo r   A  ( l e n g t h   of  the   s e m i - m a j o r   a x i s ) ,  
B  ( the   h e i g h t   of  the   s e m i - m i n o r   a x i s )   and  C  ( t he   e x p o n e n t )  
of  the   e l l i p s o i d   from  the   g i v e n   f o r m u l a e   (3 ) ,   ( 4 ) ,   and  ( 5 )  

is  as  f o l l o w s :  



t h e r e f o r e  

The  e q u a t i o n   for   the  e l l i p s o i d   from  e q u a t i o n   (2)  i s :  



d i f f e r e n t i a t i n g   w i th   r e s p e c t   to  X  g i v e s :  

d i f f e r e n t i a t i n g   a g a i n   g i v e s :  

f a c t o r i n g   (7b)  g i v e s :  

r e a r r a n g i n g   and  r e d u c i n g :  

s u b s t i t u t i n g   from  (3a)  g i v e s :  



t hen   f rom  (4)  and  ( 3 a ) :  

c o m b i n i n g   (10)  and  ( 1 1 ) :  

r e a r r a n g i n g   g i v e s :  

and  d i v i d i n g   by  TAN  F  g i v e s :  

u s i n g   v a r i a b l e   K: 

and  r e a r r a n g i n g   g i v e s :  



s o l v i n g   fo r   A: 

then   c o m b i n i n g   (3a)   and  ( 7 a ) :  

s u b s t i t u t i n g   (5a)   g i v e s :  

and  r e a r r a n g i n g :  

s u b s t i t u t i n g   from  ( 1 6 ) :  



d i v i d i n g   by  KΔY  g i v e s :  

i n v e r t i n g   r e a r r a n g i n g   and  s u b s t i t u t i n g   from  (16a)   y i e l d s :  

r e w r i t i n g   g i v e s :  

c a l l i n g   t h i s   e x p r e s s i o n   a  f u n c t i o n   of  C  g i v e s   F ( C )  =   0 :  



To  f i n d   C  for   which  F ( C )  =   0,  r e q u i r e s   a  t r i a l   and  e r r o r  
s o l u t i o n .   Th is   can  be  done  as  an  i t e r a t i v e   p r o c e s s   on  a 

c o m p u t e r .   Then  u s i n g . . C   in  (5a)  and  (17)  w i l l   g ive   v a l u e s  

f o r  A   and  B 

Thus,   g i v e n   the  l i f t - o f f   ang le   F,  the  t a n g e n t   p o i n t   l e n g t h  
Q  =  XT,  the  t a n g e n t   p o i n t   d e l t a   w id th   S  =  Y  and  the  p i t c h  
r a d i u s   R,  an  e l l i p s o i d   can  be  d e t e r m i n e d   for   which  t h e  
r a d i u s   of  c u r v a t u r e   at  the  p o i n t   of  t a n g e n c y   wi th   t h e  

c i r c l e   is  i d e n t i c a l   to  the  c i r c l e ' s   p i t c h   r a d i u s .   In  o t h e r  

words ,   no  i n s t a n t a n e o u s   change  o c c u r s   at  the  t r a n s i t i o n  

from  the  e l l i p s o i d   to  the  c i r c l e .  

T u r n i n g   a g a i n   to  F i g u r e   7,  i t   w i l l   be  seen  t h a t  

in  a c c o r d   wi th   t h i s   i n v e n t i o n   the  e l l i p s o i d   GPH  is  t a n g e n t  
to  the  c i r c l e   of  r a d i u s   R  at  p o i n t   P,  and  the  r a d i u s   o f  
c u r v a t u r e   of  the  e l l i p s o i d   at  p o i n t   P  is  e q u a l   to  t h e  
r a d i u s   R  of  the  c i r c l e .   Thus,   the  bar  p r o f i l e   would  be  
d e f i n e d   by  the  e l l i p s o i d   be tween   p o i n t s   G  and  P  and  by  t h e  
c i r c l e   of  r a d i u s   R  a f t e r   p o i n t   P.  When  p r o d u c i n g   a  s y m m e t r i -  
cal   b a r ,   i t   is  n e c e s s a r y   t h a t   the  c e n t e r   of  the  c i r c l e   o f  
r a d i u s   R  l i e   on  the  h o r i z o n t a l   m e d i a l   l i n e   of  the  gu ide   b a r  

( i . e .   the   l i n e   X 1 - X 1 + ) .   In  t h i s   c a s e ,   the  e q u a t i o n   d e f i n -  

ing  the  e l l i p s o i d   would  be  

where  X,  Y,  A,  B  a n d   C  are  as  p r e v i o u s l y   d e f i n e d ,   and  L 
would  be  the  d i s p l a c e m e n t   of  the  X - a x i s   to  b r i n g   t h e  

h o r i z o n t a l   m e d i a l   l i n e   i n to   a l i g n m e n t   wi th   the  c e n t e r   o f  



the   c i r c l e   of  r a d i u s   R.  The  v a l u e   of  the  c o n s t a n t   L  can  b e  

r e a d i l y   c a l c u l a t e d   from  the  f o r m u l a  

where   R  and   F  a re   as  p r e v i o u s l y   d e f i n e d   a n d  

where   A,  B,  C  and  X   are  as  p r e v i o u s l y  d e f i n e d .   Thus ,   t h e  

bar  p r o f i l e   would   be  d e f i n e d   b e t w e e n   p o i n t s   G  and  P  by  t h e  

e q u a t i o n  

and  b e t w e e n   the   p o i n t   P  and  the   i n t e r s e c t i o n   wi th   the   X1+ 

a x i s   by  the  c i r c u m f e r e n c e   of  the   c i r c l e .   The  lower   q u a d r a n t  
of  the   bar  would   be  d e f i n e d   by  a  m i r r o r   image  p r o j e c t i o n   o f  
the   upper   q u a d r a n t   p r o f i l e .  

In  an  example   of  the   i n v e n t i o n ,   a  s y m m e t r i c a l  
1 4 - i n c h   g u i d e   bar   has  a  nose  r a d i u s   (R)  of  18 .67   mm,  a 

t a n g e n t   p o i n t   l e n g t h   (Q)  of  2 5 3 . 8 6   mm  and  the  e l l i p s o i d  
d e f i n i n g   at  l e a s t   a  p o r t i o n   of  the   p r o f i l e   of  the  top  a n d  

b o t t o m   f r o n t   q u a d r a n t s   is  d e f i n e d   by  the  e q u a t i o n :  

The  b e n e f i t s   of  the  p r e s e n t   i n v e n t i o n   a re   o b -  
t a i n a b l e   when  o n l y   one  q u a d r a n t   of  the   gu ide   bar  is  s h a p e d  
in  a c c o r d a n c e   wi th   the  p r e s e n t   i n v e n t i o n ,   p r e f e r a b l y   a 
q u a d r a n t   at  the   f r o n t   end  of  the  g u i d e   ba r .   P r e f e r a b l y   b o t h  

q u a d r a n t s   at  t he   gu ide   bar  f r o n t   end  are   shaped   in  a c c o r d -  

ance  wi th   the   p r e s e n t   i n v e n t i o n .  

In  t h i s   r e g a r d ,   i t   s h o u l d   be  no ted   t h a t   t h e  

c o r r e c t   bar  p r o f i l e   is  most  i m p o r t a n t   at  the  f r o n t   end  o f  



the  ba r ,   s i n c e   at  the  r e a r   end  of  the  bar  movement  of  t h e  

bar  r e l a t i v e   to  the  d r i v e   s p r o c k e t   w i l l   be  used  to  a d j u s t  
the  c h a i n   t e n s i o n ,   as  the  c h a i n   w e a r s ;   and  any  p r e v i o u s l y  
se t   p r o f i l e   w i l l   l o s e   i t s   e f f e c t i v e n e s s   when  such  a d j u s t -  
ments   are   m a d e .  

In  a  p r e f e r r e d   embodiment   of  the  i n v e n t i o n ,   t h e  

a b o v e - n o t e d   f o r m u l a   (2)  can  be  used  not  only   for   a  s o l i d  

bar  but  a l s o   for   a  bar  h a v i n g   a  f r o n t   end  s p r o c k e t   w h e e l  

for   s u p p o r t i n g   and  g u i d i n g   the  c h a i n .   Such  a  bar  is  i l l u s -  

t r a t e d   i n  F i g u r e   10  showing  a  d i a g r a m   of  the  p r o f i l e   of  a 

gu ide   bar  8'  w h e r e i n   the  gu ide   r a i l   for  s u p p o r t i n g   a n d  

g u i d i n g   c u t t e r   c h a i n   2'  a long   the  top  13'  and  the  b o t t o m  

14'  edge  p o r t i o n s   d e f i n e   the  top  and  b o t t o m   c o n t o u r   of  t h e  

bar  and  a  s p r o c k e t   wheel   20'  f i x e d   to  the  f r o n t   end  of  s a i d  

bar  and  r o t a t a b l e   abou t   an  a x i s   21'  d e f i n e s   the  c o n t o u r   o f  

the  f r o n t   end  of  the  b a r .   By  u t i l i z i n g   f o r m u l a   (2 ) ,   i . e .  

d e t e r m i n i n g   the  v a l u e   of  C  so  t h a t   s p r o c k e t   wheel   20'  i s  

t a n g e n t   to  the  c o n t o u r   of  the  bar  at  the  p o i n t   where  t h e  

r a d i u s   of  c u r v a t u r e   of  the  bar  c o n t o u r   e q u a l s   the  p i t c h  
r a d i u s   of  s p r o c k e t   wheel   2 0 ' ,   for  at  l e a s t   one  q u a d r a n t   a t  
the  f r o n t   end  1 2 ' ,   a  bar  can  be  f a s h i o n e d  h a v i n g   t h e  
r e d u c e d   wear  c h a r a c t e r i s t i c s   p r e v i o u s l y   d e s c r i b e d .   The  

c u t t e r   c h a i n   2'  is  r o t a t e d   abou t   the  bar  8'  by  d r i v e  

s p r o c k e t   7 ' ,   l o c a t e d   at  the  r e a r   end  15'  of  the  b a r ,   w h i c h  

in  t u r n   is  d r i v e n   by  e n g i n e   10  (see  F i g u r e   1).   A  s l o t   1 7 '  
which  can  r e c e i v e   a  b o l t   is  p r o v i d e d   at  the  r e a r   end  of  t h e  

gu ide   bar  for   a t t a c h i n g   the  gu ide   bar  to  the  h o u s i n g   3  ( s e e  

F i g u r e   1)  and  t h i s   s l o t   a l l o w s   b a c k w a r d   and  f o r w a r d   m o v e -  
ment  of  the   bar  8'  wi th   r e s p e c t   to  d r i v e   s p r o c k e t   7'  so  a s  
to  a d j u s t   the   t e n s i o n   in  c u t t e r   c h a i n   2 ' .   As  in  F i g u r e   2,  a 

C a r t e s i a n   c o o r d i n a t e   s y s t e m   s u p e r p o s e d   on  the  h o r i z o n t a l  
and  v e r t i c a l   m e d i a l   l i n e s   can  be  seen  to  d i v i d e   the  b a r  

c o n t o u r   i n t o   four   q u a d r a n t s .  



1.  A  c h a i n   saw  g u i d e   ba r   h a v i n g   a  f r o n t   end  a n d  

a  r e a r   end  and  a  top   edge  and  a  b o t t o m   edge  and  h a v i n g   a  
s u b s t a n t i a l l y   f l a t ,   e l o n g a t e d   s h a p e ;   s a i d   gu ide   bar   p r o -  
v i d e d   wi th   edge  means  f o r   s u p p o r t i n g l y   and  g u i d i n g l y   e n g a g -  
ing  an  e n d l e s s   c u t t e r   c h a i n ,   r o t a t a b l e   a b o u t   s a id   g u i d e  

b a r ,   a l o n g   s u b s t a n t i a l l y   the   e n t i r e   edge  t h e r e o f ;   s a id   e d g e  

means ,   d e f i n i n g   the   p a t h   of  t r a v e l   of  s a i d   c h a i n   abou t   s a i d  

bar   such   t h a t   in  a t   l e a s t   one  f r o n t   q u a d r a n t   of  s a id   g u i d e  
ba r   t h e   r a d i i   of  c u r v a t u r e   of  any  two  i m m e d i a t e l y   a d j a c e n t  

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

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

ing  r o t a t i o n   of  t he   c u t t e r   c h a i n .  

2.  The  g u i d e   bar   as  c l a i m e d   in  Claim  1,  w h e r e i n  
s a i d   a t   l e a s t   one  f r o n t   q u a d r a n t   i s   t he   b o t t o m   f r o n t  

q u a d r a n t .  

3.  The  g u i d e   ba r   as  c l a i m e d   in  Claim  1,  w h e r e i n  
s a i d   a t   l e a s t   one  f r o n t   q u a d r a n t   i s   t he   b o t t o m   f r o n t  

q u a d r a n t   and  the   t op   f r o n t   q u a d r a n t .  

4.  The  g u i d e   ba r   as  c l a i m e d   in  Claim  1,  w h e r e i n  
s a i d   edge  means  c o m p r i s e s   top   edge  means  f o r   s u p p o r t i n g l y  
and  g u i d i n g l y   e n g a g i n g   s a i d   c u t t e r   c h a i n   a l o n g   the  top  e d g e  

t h e r e o f ,   b o t t o m   edge  means  f o r   s u p p o r t i n g l y   and  g u i d i n g l y  

e n g a g i n g   s a i d   c u t t e r   c h a i n   a l o n g   the   b o t t o m   edge  t h e r e o f ,  
and  f r o n t   end  means  f o r   g u i d i n g l y   and  s u p p o r t i n g l y   e n g a g i n g  
s a i d   c u t t e r   c h a i n   in  a  s u b s t a n t i a l l y   c u r v e d   pa th   of  t r a v e l  
a r o u n d   the   f r o n t   end  of  s a i d   bar   from  s a i d   top   edge  means  
to  s a i d   b o t t o m   edge  m e a n s .  

5.  The  g u i d e   ba r   as  c l a i m e d   in  Claim  4,  w h e r e i n  

s a i d   top   edge  means  c o m p r i s e s   a  top  l i n e a r   edge  means  f o r  



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

edge  means  f o r   s u p p o r t i n g l y   and  g u i d i n g l y   e n g a g i n g   s a i d  

c u t t e r   c h a i n   in  the   t r a n s i t i o n   from  s a i d   s u b s t a n t i a l l y  
l i n e a r   p a t h   of  t r a v e l   a l o n g   s a i d   top  l i n e a r   edge  means  t o  
the  s u b s t a n t i a l l y   c u r v e d   pa th   of  t r a v e l   a r o u n d   s a i d   f r o n t  

end  m e a n s .  

6.  The  g u i d e   bar   as  c l a i m e d   in  Cla im  5,  w h e r e i n  

s a i d   t op   l i n e a r   edge  means  and  s a i d   top  t r a n s i t i o n   e d g e  

means  a r e   i n t e g r a l l y   fo rmed   wi th   one  a n o t h e r .  

7.  The  gu ide   bar   as  c l a i m e d   in  Cla im  5,  w h e r e i n  

s a i d   top   l i n e a r   edge  means  has  a  c o n s t a n t   r a d i u s   of  c u r v a -  
t u r e .  

8.  The  gu ide   bar  as  c l a i m e d   in  C la im  4,  w h e r e i n  
s a i d   b o t t o m   edge  means  c o m p r i s e s   a  bo t tom  l i n e a r   edge  means  
f o r   s u p p o r t i n g l y   and  g u i d i n g l y   e n g a g i n g   s a i d   c u t t e r   c h a i n  
in  a  s u b s t a n t i a l l y   l i n e a r   pa th   of  t r a v e l   and  a  b o t t o m  

t r a n s i t i o n   edge  means  f o r   s u p p o r t i n g l y   and  g u i d i n g l y   e n g a g -  
ing  s a i d   c u t t e r   c h a i n   in  the   t r a n s i t i o n   f rom  s a i d   s u b s t a n -  

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

means  to  t he   s u b s t a n t i a l l y   cu rved   pa th   of  t r a v e l   a r o u n d  
s a i d   f r o n t   end  m e a n s .  

9.  The  gu ide   bar   as  c l a i m e d   in  Cla im  8,  w h e r e i n  

s a i d   b o t t o m   l i n e a r   edge  means  and  s a i d   b o t t o m   t r a n s i t i o n  

edge  means  a r e   i n t e g r a l l y   formed  wi th   one  a n o t h e r .  

10.  The  gu ide   bar  as  c l a i m e d   in  Cla im  8,  w h e r e i n  

s a i d   b o t t o m   l i n e a r   edge  means  has  a  c o n s t a n t   r a d i u s   o f  

c u r v a t u r e .  

11.  The  gu ide   bar   as  c l a i m e d   in  C la im  4,  w h e r e i n  

s a i d   top   edge  means  and  s a i d   b o t t o m   edge  means  a re   e a c h  

i n t e g r a l   w i t h   s a i d   gu ide   b a r .  



12.  The  gu ide   bar   as  c l a i m e d   in  Cla im  4,  w h e r e i n  

s a i d   f r o n t   end  means  is  i n t e g r a l   w i th   s a i d   g u i d e   b a r .  

13.  The  gu ide   ba r   as  c l a i m e d   in  C la im  4,  w h e r e i n  

s a i d   f r o n t   end  means  c o m p r i s e s   a  s p r o c k e t   whee l   of  f i x e d  

r a d i u s ,   r o t a t a b l y   mounted  on  the   f r o n t   end  of  s a i d   g u i d e  
b a r .  

14.  A  cha in   saw  g u i d e   bar   h a v i n g   a  f r o n t   end  a n d  

a  r e a r   end  and  h a v i n g   a  top   edge  and  a  b o t t o m   edge ;   s a i d  

g u i d e   bar   h a v i n g   a  h o r i z o n t a l   m e d i a l   l i n e   and  a  v e r t i c a l  
m e d i a l   l i n e   d i v i d i n g   s a i d   bar   i n t o   a  top  f r o n t   q u a d r a n t ,   a  
b o t t o m   f r o n t   q u a d r a n t ,   a  top   r e a r   q u a d r a n t   and  a  b o t t o m  

r e a r   q u a d r a n t ;   top   edge  means  f o r   g u i d i n g l y   and  s u p p o r t i n g -  
ly  e n g a g i n g   an  e n d l e s s   c u t t e r   c h a i n ,   r o t a t a b l e   a b o u t   s a i d  

g u i d e   b a r ,   in  i t s   pa th   of  t r a v e l   a l o n g   the  top   edge  of  s a i d  

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

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

a l o n g   the   b o t t o m   edge  of  s a i d   gu ide   ba r ;   f r o n t   end  means  
c o m p r i s i n g   a  s p r o c k e t   wheel   r o t a t a b l y   mounted  on  t h e   f r o n t  

end  of  s a i d   g u i d e   b a r ,   s a i d   s p r o c k e t   wheel   e n g a g e a b l e   w i t h  

s a i d   c u t t e r   c h a i n ,   f o r   s u p p o r t i n g l y   and  g u i d i n g l y   e n g a g i n g  
s a i d   e n d l e s s   c u t t e r   c h a i n   in  i t s   p a t h   of  t r a v e l   a r o u n d   t h e  
f r o n t   end  of  s a i d   bar ;   s a i d   top  edge  means ,   s a i d   b o t t o m  

edge  means ,   and  s a i d   f r o n t   end  means ,   t o g e t h e r ,   d e f i n i n g  
the   p a t h   of  t r a v e l   of  s a i d   c h a i n   abou t   s a i d   g u i d e   b a r ,   s u c h  

t h a t   in  at   l e a s t   one  of  s a i d   f r o n t   q u a d r a n t s   t h e   r a d i i   o f  

c u r v a t u r e   of  any  two  i m m e d i a t e l y   a d j a c e n t   p o i n t s   on  s a i d  

p a t h   of  t r a v e l   a re   e s s e n t i a l l y   i d e n t i c a l .  

15.  The  guide   bar   as  c l a i m e d   in  Cla im  14,  w h e r e -  
in  s a i d   top   edge  means  and  s a i d   bo t tom  edge  means  a re   e a c h  

i n t e g r a l   w i t h   s a i d   b a r .  

16.  The  guide   bar   as  c l a i m e d   in  Cla im  14,  w h e r e -  

in  in  bo th   of  s a i d   f r o n t   q u a d r a n t s   the   r a d i i   of  c u r v a t u r e  



of  any  two  i m m e d i a t e l y   a d j a c e n t   p o i n t s   on  s a i d   pa th   o f  

t r a v e l   are  e s s e n t i a l l y   i d e n t i c a l .  

17.  The  gu ide   bar   as  c l a i m e d   in  Claim  14,  w h e r e -  

in.  s a i d   top  edge  means  c o m p r i s e s   a  top   l i n e a r   edge  m e a n s  
f o r   s u p p o r t i n g l y   and  g u i d i n g l y   e n g a g i n g   s a i d   c u t t e r   c h a i n  

in  a  s u b s t a n t i a l l y   l i n e a r   pa th   of  t r a v e l   and  a  top   t r a n -  

s i t i o n   edge  m e a n s   f o r   s u p p o r t i n g l y   and  g u i d i n g l y   e n g a g i n g  
s a i d   c u t t e r   c h a i n   in  the   t r a n s i t i o n   f rom  s a i d   s u b s t a n t i a l l y  
l i n e a r   pa th   of  t r a v e l   a l o n g   s a i d   top   l i n e a r   edge  means  t o  

the   pa th   of  t r a v e l   a r o u n d   s a i d   f r o n t   end  m e a n s .  

18.  The  gu ide   bar   as  c l a i m e d   in  Claim  14,  w h e r e -  

in  s a i d   bo t tom  edge  means  c o m p r i s e s   a  b o t t o m   l i n e a r   e d g e  
means  fo r   s u p p o r t i n g l y   and  g u i d i n g l y   e n g a g i n g   s a i d   c u t t e r  
c h a i n   in  a  s u b s t a n t i a l l y   l i n e a r   p a t h   of  t r a v e l   and  a  t o p  
t r a n s i t i o n   edge  means  f o r   s u p p o r t i n g l y   and  g u i d i n g l y   e n g a g -  
ing  s a i d   c u t t e r   c h a i n   in  the   t r a n s i t i o n   from  s a i d   p a t h   o f  

t r a v e l   a round   s a i d   f r o n t   end  means  to  s u b s t a n t i a l l y   l i n e a r  

pa th   of  t r a v e l   a l o n g   s a i d   bo t tom  l i n e a r   edge  m e a n s .  

19.  A  c h a i n   saw  gu ide   bar   h a v i n g   a  f r o n t   end  a n d  

a  r e a r   end  and  h a v i n g   a  top  edge  and  a  b o t t o m   edge ;   s a i d  

gu ide   bar  h a v i n g   a  h o r i z o n t a l   m e d i a l   l i n e   and  a  v e r t i c a l  
m e d i a l   l i n e   d i v i d i n g   s a i d   bar  i n t o   a  top   f r o n t   q u a d r a n t ,   a  
b o t t o m   f r o n t   q u a d r a n t ,   a  top  r e a r   q u a d r a n t   and  a  b o t t o m  

r e a r   q u a d r a n t ;   s a i d   gu ide   bar  h a v i n g   a  s u b s t a n t i a l l y   f l a t ,  
e l o n g a t e d   shape   of  s u b s t a n t i a l l y   e l l i p t i c a l   p r o f i l e ;   s a i d  

gu ide   bar  h a v i n g   an  o u t e r   edge  p o r t i o n   of  the   p r o f i l e  
s u p p o r t a b l y   and  g u i d a b l y   e n g a g e a b l e   w i t h   an  e n d l e s s   c u t t e r  
c h a i n ,   r o t a t a b l e   a b o u t   the   p r o f i l e   of  s a i d   gu ide   b a r ,  
w h e r e i n   at  l e a s t   a  p o r t i o n   of  the   p r o f i l e   of  at  l e a s t   o n e  
q u a d r a n t   of  s a i d   f r o n t   end  of  s a i d   g u i d e   bar   is   d e f i n e d   b y  
the  e q u a t i o n  



w h e r e i n :  
Y  i s   t he   v e r t i c a l   c o o r d i n a t e   of  the   gu ide   b a r  

p r o f i l e   in  a  C a r t e s i a n   c o o r d i n a t e   s y s t e m ;  
X  is   t he   h o r i z o n t a l   c o o r d i n a t e   of  the   gu ide   b a r  

p r o f i l e   in  a  C a r t e s i a n   c o o r d i n a t e   s y s t e m ;  
A  is   the   l e n g t h   of  t he   s e m i - m a j o r   a x i s   of  t h e  

e l l i p s e ;  
B  i s   the   h e i g h t   of  t he   s e m i - m i n o r   a x i s   of  t h e  

e l l i p s e ;   a n d  

C  i s   a  p r e d e t e r m i n e d   c o n s t a n t .  

20.  The  gu ide   bar   as  c l a i m e d   in  Claim  19,  w h e r e -  
in  C  i s   s e l e c t e d   so  t h a t   the   o u t e r   edge  p o r t i o n   of  s a i d  

gu ide   ba r   p a s s e s   t h r o u g h   the   p o i n t   of  t a n g e n c y   of  a  c i r c l e  

of  p r e d e t r m i n e d   r a d i u s   wi th   t he   e l l i p t i c a l   p r o f i l e ,   t h e  

r a d i u s   of  t he   c i r c l e   b e i n g   e q u a l   to  t he   r a d i u s   of  c u r v a t u r e  
of  t he   e l l i p t i c a l   p r o f i l e   at  t he   p o i n t   of  t a n g e n c y .  

21.  The  gu ide   bar   as  c l a i m e d   in  Claim  19,  w h e r e -  

in ,   a t   s a i d   f r o n t   end,  bo th   q u a d r a n t s   of  the   p r o f i l e   o f  

s a i d   g u i d e   b a r   a r e   d e f i n e d   by  s a i d   e q u a t i o n .  

22.  The  gu ide   bar   as  c l a i m e d   in  Claim  19,  w h e r e -  

in  s a i d   o u t e r   edge  p o r t i o n   c o m p r i s e s   a  top   edge  p o r t i o n  
a l o n g   s a i d   top   edge ,   a  f r o n t   edge  p o r t i o n   a r o u n d   s a i d   f r o n t  

end  and  a  b o t t o m   edge  p o r t i o n   a l o n g   s a i d   b o t t o m   edge  a n d  

s a i d   f r o n t   edge  p o r t i o n   is  d e f i n e d   by  a  s p r o c k e t   wheel   o f  

p r e d e t e r m i n e d   p i t c h   r a d i u s   mounted   f o r   r o t a t i o n   on  t h e  
f r o n t   end  of  s a i d   b a r .  

23.  The  gu ide   bar   as  c l a i m e d   in  Claim  22,  w h e r e -  

in  C  is   s e l e c t e d   so  t h a t   the   o u t e r   edge  p o r t i o n   of  s a i d  

gu ide   ba r   p a s s e s   t h r o u g h   the   p o i n t   of  t a n g e n c y   of  s a i d  

s p r o c k e t   whee l   wi th   s a i d   e l l i p t i c a l   p r o f i l e ,   the   p i t c h  
r a d i u s   of  t h e   s p r o c k e t   wheel  b e i n g   equa l   to  "the  r a d i u s   o f  

c u r v a t u r e   of  t he   e l l i p t i c a l   p r o f i l e   at   the   p o i n t   of  t a n g e n -  

c y .  
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