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@  Batten  for  weaving  loom. 
  A  batten  for  weaving  looms,  of  the  type  consisting  of  a 
full  batten  shaft  (1)  mounted  in  a  bearing,  upon  which  batten 
components  such  as  batten  legs  (2),  reed  beam  (3)  and  reed 
(4)  are  mounted,  characterized  by  the  fact  that  the  batten  is 
mounted  in  a  bearing  such  that  its  oscillatory  axis  (O - O) 
runs  parallel  to  the  geometrical  axis  (A-  A)  of the  batten  shaft 
(1)  and  the  gravitational  axis  (Z -  Z)  of  the  whole  formed  by 
the  batten  shaft  (1)  and  the  components  (2,  and  4)  mounted 
thereon,  in  which  the  oscillatory  axis  (0 -  0)  lies  outside  and 
the  gravitational  axis  (Z -  Z)  lies  inside  the  periphery  of  the 
actual  batten  shaft  (1)  itself. 



The  i n v e n t i o n   i n v o l v e s   a  b a t t e n   f o r   w e a v i n g   looms  a n d  

a l s o   a  w e a v i n g   loom  which   u s e s   such  a  b a t t e n .  

More  e s p e c i a l l y ,   t he   i n v e n t i o n   i n v o l v e s   a  b a t t e n   wh ich   i s  

no t   on ly   f i t t e d   w i t h   t h e   b a t t e n   l e g s ,   t h e   b a t t e n   beam  a n d  

t h e   r e e d ,   but   a l s o   has  a  b a t t e n   s h a f t   c o n s t r u c t e d  

a c c o r d i n g   to  t he   i n v e n t i o n   as  a  c o u n t e r   w e i g h t .  

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

t h e   g r a v i t a t i o n a l   a x i s   of  t h e   b a t t e n ,   i n c l u d i n g   a n y  
c o u n t e r   w e i g h t ,   does   not   c o i n c i d e   w i t h   t h e   o s c i l l a t o r y  

a x i s ,   but   l i e s   i n s t e a d   at  a  c e r t a i n   d i s t a n c e   u n d e r ,   a n d /  

or  is  l o c a t e d   on  t h e   o p p o s i t e   s i d e   of  t h e   r eed   f r o m ,   t h e  

o s c i l l a t o r y   a x i s .  

In  a  p r e f e r r e d   a p p l i c a t i o n ,   t h e   b a t t e n   a c c o r d i n g   to  t h e  

i n v e n t i o n   is  c o n s t r u c t e d   such   t h a t   t o g e t h e r   w i th   t h e  

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

minimum  mass  moment  of  i n e r t i a   in  r e l a t i o n   to  i t s   c e n t r e  

of  g r a v i t y   or  g r a v i t a t i o n a l   a x i s .  

Known  w e a v i n g   looms  a r e   m a i n l y   e q u i p p e d   w i t h   a  b a t t e n  

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

b e a r i n g   upon  which   b a t t e n   l e g s ,   r e e d   beam  and  r eed   a r e  

m o u n t e d .   As  a  r e s u l t   of  t h i s ,   t h e   g r a v i t a t i o n a l   a x i s   d o e s  

not   c o i n c i d e   w i t h   t h e   o s c i l l a t o r y   a x i s ,   and  t h e  

g r a v i t a t i o n a l   a x i s   a l w a y s   l i e s   on  t h e   s i d e   of  t he   r e e d  

w i t h   r e s p e c t   to  t h e   o s c i l l a t o r y   a x i s ,   w h i c h   u s u a l l y  



a m o u n t s   to  the   g r a v i t a t i o n a l   a x i s   l y i n g   above   t h e  

o s c i l l a t o r y   a x i s .  

Thus  i t   has  o f t e n   been  p r o p o s e d   t h a t   t he   b a t t e n   s h o u l d   b e  

e q u i p p e d   w i t h   c o u n t e r   w e i g h t s   in  such   a  way  as  to  be  i n  

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

wh ich   is  known  from  t he   s c i e n c e   of  d y n a m i c s ,   a c c o r d i n g   t o  

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

body  such   t h a t   the   c e n t r e   of  g r a v i t y   of  t he   o v e r a l l  

s t r u c t u r e   l i e s   at  t he   o s c i l l a t o r y   a x i s   t h e r e o f .  

A  w e l l - k n o w n   a p p l i c a t i o n   p r o v i d e s   a  s o l u t i o n   in  wh ich   t h e  

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

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

of  c r a n k   w e b s .   Such  a  c o n s t r u c t i o n   o f f e r s   t h e   a d v a n t a g e  

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

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

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

h o l l o w   so  t h a t   t he   t o t a l   w e i g h t   of  a  b a t t e n   b a l a n c e d   i n  

t h i s   way  is  not   g r e a t e r   t h a t   t h a t   of  t h e   u n b a l a n c e d  

b a t t e n .   Such  an  a p p l i c a t i o n   is  known,   f o r   e x a m p l e ,   f r o m  

USA  p a t e n t   No.  4 . 0 7 6 . 0 4 8 .  

D e s p i t e   h a v i n g   the   f a v o u r a b l e   c h a r a c t e r i s t i c   of  not   o r  

h a r d l y   i n c r e a s i n g   t h e   t o t a l   w e i g h t   of  t h e   b a t t e n ,   such   a 
known  c o n s t r u c t i o n   has  t h e   d i s a d v a n t a g e   t h a t   t h e   i n e r t i a  

or  t h e   mass  moment  of  i n e r t i a   a r o u n d   t h e   o s c i l l a t o r y   a x i s  

i n c r e a s e s   g r e a t l y .   I n d e e d ,   i t   is  known  t h a t   when  t h e  

o s c i l l a t o r y   a x i s   of  an  o b j e c t   o s c i l l a t i n g   a r o u n d   i t s  

g r a v i t a t i o n a l   a x i s   is  d i s p l a c e d ,   i t s   i n e r t i a   i n c r e a s e s  

b o t h   in  d i r e c t   p r o p o r t i o n   to  i t s   mass  and  p r o p o r t i o n a l l y  

to  t he   s q u a r e   of  i t s   d i s p l a c e m e n t .   D i s p l a c i n g   t h e   b a t t e n  

s h a f t   in  such  a  known  way  c a u s e s   a  c o n s e q u e n t   s u b s t a n t i a l  

and  u n d e s i r a b l e   i n c r e a s e   in  t he   mass  moment   of  i n e r t i a   o f  

t h e   b a t t e n ,   even  if   t he   mass  is  not   i n c r e a s e d .   T h e  

a f o r e m e n t i o n e d   known  s o l u t i o n   t h u s   has  t h e   d i s a d v a n t a g e  

t h a t   t he   d r i v e   t o r q u e   of  t h e   b a t t e n   is  c o n s i d e r a b l y  

i n c r e a s e d .  



In  a  known  a p p l i c a t i o n ,   t he   b a t t e n   s h a f t   is  t h u s  

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

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

in  wh ich   t h e   g r a v i t a t i o n a l   a x i s   of  t he   o v e r a l l   b a t t e n  

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

s h a f t .   The  o b j e c t i v e   h e r e   was  not   to  m a i n t a i n   t he   s a m e  

w e i g h t ,   bu t   to  a c h i e v e   t he   minimum  mass  moment  of  i n e r t i a  

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

t h e   g r a v i t a t i o n a l   a x i s   and  t he   o s c i l l a t o r y   a x i s   were  m a d e  

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

s h a f t .  

In  b o t h   t h e   l a t t e r   c a se   and  t h a t   of  t h e   a f o r e m e n t i o n e d  

known  a p p l i c a t i o n ,   in  which   an  o v e r a l l   e q u i l i b r i u m  

o c c u r s ,   t h e r e   is  p r a c t i c a l l y   no  h o r i z o n t a l   lo  d ing   of  t h e  

loom  i n v o l v e d ,   a l t h o u g h   i t   has  been  o b s e r v e d   t h a t   t h e  

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

loom  a re   v e r y   l a r g e   and  s o m e t i m e s   i n a d m i s s i b l e .  

E s p e c i a l l y   in  w e a v i n g   m i l l s   where   t he   looms  are   s i t e d   on 

u p p e r   f l o o r s ,   such  as  in  old  f a c t o r y   b u i l d i n g s ,   t h i s   c a n  

be  h i g h l y   d a n g e r o u s   f o r   t he   b u i l d i n g .  

F u r t h e r   r e s e a r c h   has  shown  t h a t   a  b e t t e r   d i s t r i b u t i o n   o f  

f o r c e s   is  g i v e n   by  the   use  of  an  a p p l i c a t i o n   in  which   t h e  

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

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

d i s c u s s e d   in  g r e a t e r   d e t a i l   be low  w i t h   r e f e r e n c e   to  a 

number   of  v a r i a t i o n s .   More  p a r t i c u l a r l y ,   t h e   d i s t r i b u t i o n  

of  f o r c e s   in  t he   s u p p o r t i n g   p o i n t s   of  t h e   w e a v i n g   l oom 

w i l l   be  s h o w n .  

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

c o n s t r u c t i o n   of  a  b a t t e n   in  which   t he   d i s t a n c e   b e t w e e n  

t h e   o s c i l l a t o r y   a x i s   and  t he   g r a v i t a t i o n a l   a x i s   is  c h o s e n  

such  t h a t   t h e   v e r t i c a l   f o r c e s   in  t he   s u p p o r t i n g   p o i n t s   o f  

t he   w e a v i n g   loom  which   a r i s e   as  a  c o n s e q u e n c e   of  t h e  

o s c i l l a t i o n   of  t he   b a t t e n   a r e   r e d u c e d   to  z e r o   and  o n l y  

h o r i z o n t a l   f o r c e s   r  m a i n .  



In  a  v a r i a t i o n   of  t he   i n v e n t i o n   t h e r e   is  a  b a t t e n   f i t t e d  

in  which   t h e   d i s t a n c e   b e t w e e n   the   o s c i l l a t o r y   a x i s   a n d  

t h e   g r a v i t a t i o n a l   a x i s   is  c h o s e n   such  t h a t   t h e r e   is  a 

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

and  s e c o n d l y   the   v e r t i c a l   c o m p o n e n t s   of  the   f o r c e s   in  t h e  

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

t he   h o r i z o n t a l   c o m p o n e n t s   of  t h e   f o r c e s   a re   s m a l l e r   t h a n  

t h o s e   in  an  u n b a l a n c e d   b a t t e n   and  s e c o n d l y   t h a t   t h e  

v e r t i c a l   f o r c e s   a re   s m a l l e r   t h a n   t h o s e   in  t he   c o m p l e t e l y  

b a l a n c e d   c a s e .   It  is  o b v i o u s   t h a t   t h e   f o r c e s   u n d e r  

c o n s i d e r a t i o n   h e r e   a r e   at  a l l   t i m e s   the   f o r c e s   wh ich   a r e  
a t t r i b u t a b l e   to  t he   m o v e m e n t   of  t he   b a t t e n .  

With  a  view  to  b e t t e r   d e m o n s t r a t i n g   t he   c h a r a c t e r i s t i c s  

a c c o r d i n g   to  t he   i n v e n t i o n ,   a  number   of  r e p r e s e n t a t i v e  
but   not   e x h a u s t i v e   e x a m p l e s   of  some  p r e f e r r e d  

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

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

f i g u r e   1  shows  a  f r o n t   view  of  a  b a t t e n   a c c o r d i n g   t o  

a  p r a c t i c a l   a p p l i c a t i o n   of  t he   i n v e n t i o n  ;  

f i g u r e   2  shows  a  s e c t i o n   t h r o u g h   l i n e   I I  -   II  i n  

f i g u r e   1  ; 

f i g u r e   3  shows  t h e   d i s t r i b u t i o n   of  the   m o s t  

i m p o r t a n t   f o r c e s   in  a  w e a v i n g   loom  in  wh ich   t h e  

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

o s c i l l a t o r y   a x i s ;  

f i g u r e   4  shows  a  f r o n t   view  of  a  v a r i a t i o n   of  t h e  

i n v e n t i o n  ;  

f i g u r e   5  shows  a  s e c t i o n   t h r o u g h   l i n e   V -  V  i n  

f i g u r e   4 .  

In  f i g u r e s   1  and  2  can  be  seen   t he   b a t t e n ,   wh ich   c h i e f l y  
c o n s i s t s   of  a  f u l l y   c y l i n d r i c a l   b a t t e n   s h a f t   1  and  a 
number   of  b a t t e n   l e g s   2  a t t a c h e d   o n t o   i t   which   c a r r y   a 
b a t t e n   beam  3,  o n t o   w h i c h   t he   r eed   4  is  a t t a c h e d .  

L i n e s   A -  A,  0  -   0  and  Z -   Z  show  the   g e o m e t r i c a l   a x i s   o f  



t he   b a t t e n   s h a f t   1  and  t h e   o s c i l l a t o r y   and  g r a v i t a t i o n a l  

axes   of  t he   b a t t e n   r e s p e c t i v e l y ,   a l l   t h r e e   axes   r u n n i n g  

p a r a l l e l   to  e a c h   o t h e r .   In  a c c o r d a n c e   wi th   t he   i n v e n t i o n ,  

the   g r a v i t a t i o n a l   a x i s   Z  -   Z  l i e s   u n d e r n e a t h   t h e  

o s c i l l a t o r y   a x i s   0  -   0.  The  b e n e f i c i a l   e f f e c t   c r e a t e d   by  

t h i s   is  e x p l a i n e d   be low  u s i n g   f i g u r e   3.  The  f o l l o w i n g  

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

the   o s c i l l a t o r y   a x i s   0  -   0  and  t h e   g r a v i t a t i o n a l   a x i s  

Z -   Z.  

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

loom  5  which   is  f i x e d   o n t o   s u p p o r t i n g   p o i n t s   6  and  7.  F o r  

the   s a k e   of  s i m p l i c i t y ,   as  i n d i c a t e d   in  t he   f i g u r e   a n d  

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

be  t a k e n   as  t h e   most   r e p r e s e n t a t i v e   and  s i m p l i f i e d   m o d e l ,  

in  which   t h e   b a t t e n   is  r e p r e s e n t e d   by  a  p o i n t   mass  m 

s i t u a t e d   at  t h e   a f o r e m e n t i o n e d   d i s t a n c e   r  f rom  t h e  

o s c i l l a t o r y   a x i s   0  -   0  and  an  i n e r t i a   a r o u n d   t h e   c e n t r e  

of  g r a v i t y .   For  t h e   same  r e a s o n ,   t h e   p o i n t   mass  m  i s  

shown  in  i t s   l o w e s t   p o s i t i o n ,   so  t h a t   t he   i n s t a n t a n e o u s  

a c c e l e r a t i o n   due  to  t he   r o t a t i o n a l   a c c e l e r a t i o n ,   e q u a l   t o  

r . a ,   a c t s   h o r i z o n t a l l y .  

It  is  c l e a r   t h a t   when  the   p o i n t   mass  m  is  at  i t s   l o w e s t  

p o s i t i o n ,   t h e   o s c i l l a t o r y   a x i s   0  -   0,  t h e   g r a v i t a t i o n a l  

a x i s   Z  -   Z  and  t h e   g e o m e t r i c a l   a x i s   A -   A  a re   l o c a t e d   i n  

a  v e r t i c a l   p l a n e   in  wh ich   t h e   moment   due  to  t h e  

r o t a t i o n a l   a c c e l e r a t i o n ,   I . a ,   is  r e a c t e d   a g a i n s t   by  t h e  

moment  of  t h e   f o r c e   due  to  t h e   h o r i z o n t a l   c o m p o n e n t   o f  

t he   t r a n s l a t i o n a l   a c c e l e r a t i o n   m . r . a . . Z   in  such  a  way  t h a t  

t h e y   b o t h   c a n c e l   each   o t h e r   o u t .  

The  most   i m p o r t a n t   d y n a m i c   f o r c e s   which   a r i s e   w i t h   such  a 

b a t t e n   moving   b a c k w a r d s   and  f o r w a r d s   and  which   have   to  b e  

a b s o r b e d   in  t h e   s u p p o r t i n g   p o i n t s   6  and  7  a r e  :  

-  t he   h o r i z o n t a l   c o m p o n e n t   of  t h e   f o r c e   due  to  t h e  

t r a n s l a t i o n a l   a c c e l e r a t i o n   m . r . a  ;  



-  t he   moment  which   a r i s e s   due  to  t h e   r o t a t i o n a l  

a c c e l e r a t i o n   I . a ,   in  which   I  r e p r e s e n t s   t h e   mass  m o m e n t  

of  i n e r t i a   of  t h e   b a t t e n   w i t h   r e s p e c t   to  t h e  

g r a v i t a t i o n a l   a x i s   Z -   Z .  

These   v a l u e s   a re   o b t a i n e d   f rom  t h e   g e n e r a l   t h e o r y   o f  

m e c h a n i c s ,   f rom  which  i t   is  known  t h a t   t h e   f o r c e s   on  a 

moving   body  may  be  c o n s i d e r e d   as  b e i n g   e q u i v a l e n t   to  t h e  

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

c e n t r e   of  g r a v i t y   of  t he   body  and  s e c o n d l y   a  moment  w i t h  

r e s p e c t   to  t h e   c e n t r e   of  g r a v i t y .  

Given  t h e   a f o r e m e n t i o n e d   moment  t o g e t h e r   w i t h   t h e  

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

s u p p o r t i n g   p o i n t s   may  be  s i m p l y   c a l c u l a t e d   by  a  known  

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

ado  in  f i g u r e   3,  and  c o n s i s t   c h i e f l y   of  a  h o r i z o n t a l  

f o r c e   c o m p o n e n t  :  

Fh  =  m . r . a  

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

each  s u p p o r t i n g   p o i n t   6  and  7 ,  

FV -  =  I . a / L  -   m . r . a . Z / L  

Here  t h e   v a l u e s   L  and   Z  r e p r e s e n t   t h e   d i s t a n c e   b e t w e e n  

t he   two  s u p p o r t i n g   p o i n t s   6  and  7  and  t h e   h e i g h t   of  t h e  

mass  m  above   them  r e s p e c t i v e l y .  

From  t h e   a f o r e g o i n g ,   i t   may  be  s een   t h a t   t h e   f o r c e s   FV 
are   c o m p o s e d   of  two  o p p o s i t e   f o r c e   c o m p o n e n t s ,   t h e   f i r s t  

of  wh ich   a r i s e s   due  to  t he   a f o r e m e n t i o n e d   moment  I . a   a n d  

t he   s e c o n d   of  which   a r i s e s   due  to  t h e   moment   of  t h e   f o r c e  

t h r o u g h   m  w i t h   r e s p e c t   to  t he   s u p p o r t i n g   p o i n t s   6  and  7 .  

The  i n v e n t i o n   t h u s   p r o v i d e s   f o r   an  a p p l i c a t i o n   wh ich   i s  

c o m p l e t e l y   d i f f e r e n t   f rom  the   t r a d i t i o n a l l y   b a l a n c e d  

b a t t e n ,   in  wh ich   an  a t t e m p t   is  made  to  m i n i m i z e   t h e  

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

them  to  z e r o ,   which   is  a c h i e v e d   by  m a n u f a c t u r i n g   t h e  



b a t t e n   as  r e f e r r e d   to  a b o v e ,   w i t h   t he   g r a v i t a t i o n a l   a x i s  

Z  -   Z  l y i n g   b e t w e e n   t he   o s c i l l a t o r y   a x i s   0  -   0  and  t h e  

g e o m e t r i c a l   a x i s .  

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

o s c i l l a t o r y   a x i s   0  -   0  and  t h e   g r a v i t a t i o n a l   a x i s  

Z  -   Z  is  s e l e c t e d   such  t h a t   t h e   a b s o l u t e   v a l u e s   of  b o t h  

c o m p o n e n t s   of  e ach   of  t h e   f o r c e s   Fvt  n a m e l y   I . a / L   a n d  

m . r .@.Z /L ,   a re   e q u a l .  

As  bo th   c o m p o n e n t s   a re   v e c t o r i a l l y   o p p o s e d ,   c o n s e q u e n t l y  

each   f o r c e   Fv  in  each   of  t h e   s u p p o r t i n g   p o i n t s   6  and  7 

is  e q u a l   to  z e r o ,   s i n c e   r  =  I / m . Z .  

In  a  s e c o n d   a p p l i c a t i o n ,   t h e   d i s t a n c e   r  is  s e l e c t e d   s u c h  

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

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

c o m p o n e n t s   Fv  and  t he   h o r i z o n t a l   f o r c e   c o m p o n e n t s   F h .  

It  is  o b v i o u s   t h a t ,   a c c o r d i n g   to  t h e   d e s i r e d   r e s u l t ,   a 

c r a f t s m a n   can  d e t e r m i n e   t he   d i s t a n c e   r  by  a  c a l c u l a t i o n  

u s i n g   the   a f o r e g o i n g   l i n e   of  r e a s o n i n g   or  by  c o n d u c t i n g  

c o m p a r a t i v e   t e s t s   w i t h   a  number   of  b a t t e n s .  

In  a n o t h e r   a p p l i c a t i o n ,   in  o r d e r   to  l i m i t   t he   h o r i z o n t a l  

f o r c e   c o m p o n e n t   F h,  in  a d d i t i o n   to  t h e   a f o r e m e n t i o n e d  

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

in  such  a  way  as  to   m i n i m i z e   t h e   mass  moment  of  i n e r t i a   I 

of  t he   g r a v i t a t i o n a l   a x i s   Z -   Z .  

The  a d v a n t a g e   of  t h i s   is  as  f o l l o w s .   When  d e s i g n i n g   a 

b a t t e n   f o r   a  p a r t i c u l a r   w e a v i n g   loom,  t h e   s t a r t i n g   p o i n t  

used   is  a  number   of  p r e v i o u s l y   known  p a r a m e t e r s ,   some  o f  

wh ich   a re   c o n s t a n t   and  o t h e r s   of  w h i c h   can  be  c o n s i d e r e d  

as  c o n s t a n t .   In  t he   same  way,  if   t h e   s t a r t i n g   p o i n t   u s e d  

is  t he   a f o r e m e n t i o n e d   model   f rom  f i g u r e   3,  t h e n   t h e  

v a l u e s   of  t he   d i s t a n c e   L  and  t h e   a n g u l a r   a c c e l e r a t i o n  

can  be  a s s u m e d   to   be  c o n s t a n t   p a r a m e t e r s .   The  v a l u e   of  Z 



shows  l i t t l e   v a r i a t i o n   in  t he   v a r i o u s   d e s i g n s ,   and  can  b e  

c o n s i d e r e d   to  be  a p p r o x i m a t e l y   c o n s t a n t .  

In  t h e   p r e f e r r e d   a p p l i c a t i o n   a c c o r d i n g   to  t h e   model  o f  

f i g u r e   3,  t h e   a b s o l u t e   v a l u e s   of  t h e   c o m p o n e n t s   I . a / L   a n d  

m . r . a . Z / L   a re   n e c e s s a r i l y   e q u a l .   From  t h i s   i t   can  b e  

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

h o r i z o n t a l   f o r c e   c o m p o n e n t   Fh2  is  d e t e r m i n e d   by  t h e  

q u o t i e n t   of  I / Z ,   or  t h a t   in  t h e   e v e n t   of  t h e   v a l u e   of  Z 

b e i n g   c o n s i d e r e d   to  be  c o n s t a n t ,   t h e   f o r c e   Fh  i s  

p r o p o r t i o n a l   to  t he   moment  of  i n e r t i a   I .  

From  t he   a f o r e g o i n g ,   i t   may  be  seen   s t r a i g h t   away  t h a t   i n  

t h i s   a p p l i c a t i o n   of  t he   b a t t e n ,   t h e   aim  w i l l   be  t o  

a c h i e v e   a  minimum  mass  moment  of  i n e r t i a   I  in  o r d e r   t o  

ho ld   t he   h o r i z o n t a l   f o r c e   c o m p o n e n t   Fh  to  a  m i n i m u m .  

In  t h e   a p p l i c a t i o n   shown  in  f i g u r e s   4  and  5,  t h e   b a t t e n  

s h a f t   is  so  c o n s t r u c t e d   as  to  m i n i m i z e   t h e   mass  moment  o f  

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

g r a v i t a t i o n a l   a x i s   Z -   Z.  To  t h i s   e n d ,   t h e   e x t e r i o r  

s u r f a c e   of  t he   f u l l y   c y l i n d r i c a l   b a t t e n   s h a f t   1  i s  

a d j a c e n t   to  t he   g r a v i t a t i o n a l   a x i s   Z  -   Z.  The  

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

a x i s   Z  -   Z  l i e s   b e t w e e n   the   o s c i l l a t o r y   a x i s   0  -   0  of  t h e  

b a t t e n   and  t h e   g e o m e t r i c a l   a x i s   A -   A  of  t h e   b a t t e n   s h a f t  

1,  is  of  c o u r s e   m a i n t a i n e d .  

Th i s   l a s t   a p p l i c a t i o n   is  c o n s t r u c t e d   w i t h   a  mass  of  112 

kg,  w i th   t h e   g r a v i t a t i o n a l   a x i s   Z  -   Z  l y i n g   at  a  d i s t a n c e  

(2)  of  0 . 0 0 7 9   m e t r e s   from  t h e   o s c i l l a t o r y   a x i s   0  -   0 .  

The  v a l u e s   of  L  a n d   Z  are   1  m e t r e   and  0 . 8 4 4   m e t r e s  

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

a c c e l e r a t i o n  a   is  1800  r a d / s 2  w i t h   a  loom  s p e e d   of  4 7 5  

r e v o l u t i o n s   per   m i n u t e .   The  moment  of  i n e r t i a   of  t h e  

p r a c t i c a l   a p p l i c a t i o n   is  0 . 75   kg  m2.  The  f o r c e s   I . a / L  

and  m . r . a . Z / L   c a n c e l   each   o t h e r   ou t   h e r e ,   and  e a c h   have  a 

v a l u e   of  p r a c t i c a l l y   1350  Newtons   at  t h e   s p e e d   u n d e r  



c o n s i d e r a t i o n .  

The  i n v e n t i o n   is  in  no  way  r e s t r i c t e d   to  t he   a p p l i c a t i o n s  

d e s c r i b e d   and  shown  in  t h e   a c c o m p a n y i n g   s k e t c h e s   a s  

e x a m p l e s ,   and  such   a  b a t t e n   may  be  m a n u f a c t u r e d   in  a l l  

t y p e s   of  s h a p e s   and  s i z e s   w i t h o u t   e x t e n d i n g   b e y o n d   t h e  

s c o p e   of  t he   i n v e n t i o n .  



1.  A  b a t t e n   f o r   w e a v i n g   l ooms ,   of  t h e   t y p e   c o n s i s t i n g   o f  

a  f u l l   b a t t e n   s h a f t   (1)  m o u n t e d   in  a  b e a r i n g ,   upon  w h i c h  

b a t t e n   c o m p o n e n t s   such  as  b a t t e n   l e g s ,   r e e d   beam  and  r e e d  

a re   m o u n t e d ,   c h a r a c t e r i z e d   by  t he   f a c t   t h a t   t h e   b a t t e n   i s  

m o u n t e d   in  a  b e a r i n g   such  t h a t   i t s   o s c i l l a t o r y   a x i s  

( 0  -   0)  r u n s   p a r a l l e l   to  t he   g e o m e t r i c a l   a x i s   (A  -   A)  o f  

t h e   b a t t e n   s h a f t   (1)  and  the   g r a v i t a t i o n a l   a x i s   ( Z  -   Z) 

of  t he   w h o l e   f o r m e d   by  t he   b a t t e n   s h a f t   (1)  and  t h e  

c o m p o n e n t s   (2,   3  and  4)  m o u n t e d   t h e r e o n ,   in  which   t h e  

o s c i l l a t o r y   a x i s   ( 0  -   0)  l i e s   o u t s i d e   and  t h e  

g r a v i t a t i o n a l   a x i s   ( Z  -   Z)  l i e s   i n s i d e   t h e   p e r i p h e r y   o f  

t h e   a c t u a l   b a t t e n   s h a f t   (1)  i t s e l f .  

2.  A  b a t t e n   as  s p e c i f i e d   in  c l a i m   1,  c h a r a c t e r i z e d   by  t h e  

f a c t   t h a t   t h e   g r a v i t a t i o n a l   a x i s   ( Z  -   Z)  l i e s   b e t w e e n   t h e  

o s c i l l a t o r y   a x i s   ( 0  -   0)  and  t h e   g e o m e t r i c a l   a x i s  

( A  -   A ) .  

3.  A  b a t t e n   as  s p e c i f i e d   in  c l a i m s   1  or  2,  c h a r a c t e r i z e d  

by  the   f a c t   t h a t   t h e   g r a v i t a t i o n a l   a x i s   ( Z  -   Z)  l i e s   j u s t  

on  t he   e x t e r i o r   s u r f a c e   of  t he   b a t t e n   s h a f t   ( 1 ) .  

4.  A  b a t t e n   as  s p e c i f i e d   in  any  of  t h e   p r e v i o u s   c l a i m s ,  

c h a r a c t e r i z e d   by  t h e   f a c t   t h a t   t he   b a t t e n   s h a f t   (1)  has  a 

c i r c u l a r   s e c t i o n .  

5.  A  w e a v i n g   loom  which   u ses   a  b a t t e n   a c c o r d i n g   to  any  o f  

t h e   p r e v i o u s   c l a i m s ,   in  which   t h e   p o s i t i o n   of  t h e  

g r a v i t a t i o n a l   a x i s   ( Z  -   Z)  in  r e l a t i o n   to  t h e   o s c i l l a t o r y  

a x i s   ( 0  -   0)  is  s e l e c t e d   so  t h a t   t h e   moment  due  to  t h e  

r o t a t i o n a l   a c c e l e r a t i o n   I.  is  o p p o s e d   by  t h e   moment  o f  

t h e   f o r c e   due  to  t h e   h o r i z o n t a l   c o m p o n e n t   of  t h e  

t r a n s l a t i o n a l   a c c e l e r a t i o n   m . r . . Z   such   t h a t   t h e y   b o t h  

c a n c e l   each   o t h e r   out   when  t he   o s c i l l a t o r y   a x i s   ( 0  -   0 ) ,  

t h e   g r a v i t a t i o n a l   f o r c e   ( Z  -   Z)  and  t h e   g e o m e t r i c a l   a x i s  

(A  -   A)  l i e   in  a  v e r t i c a l   p l a n e .  
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