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(§4)  A  mass  driver  circuit  for  weaving  looms. 

  A  drive  motor  (M1-Mn)  for  each  loom  is  selectively  con- 
nectable  to  a  given  commercial  frequency  power  source  (1) 
for  high  speed  rotation  at  normal  running  of  the  loom  and  to 
a  low  frequency  power  unit  (2)  for  low  speed  rotation  at 
inching  operation,  thereby  assuring  accurate  inching  oper- 
ation  with  cheap  cost  on  looms  under  mass  drive  condition. 



Background   of  the  i n v e n t i o n  

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

weaving  looms,   and  more  p a r t i c u l a r l y   r e l a t e s   to  improvemen t   i n  

c o n s t r u c t i o n   of  a  d r i v e r   c i r c u i t   for   a c c u r a t e   i n c h i n g   o p e r a t i o n  

on  weaving   looms.   , 

When  a  t r o u b l e   such  as  ya rn   b r e a k a g e   of  u n s u c c e s s f u l   w e f t  

i n s e r t i o n   o c c u r s   d u r i n g   normal   r u n n i n g   of  a  loom,  the  loom  i s  

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

is  p e r f o r m e d   in  o r d e r   to  move  the  c r ank   to  a  p o s i t i o n   s u i t e d   f o r  

work  to  remove  the  cause   of  the  t r o u b l e   a n d / o r   weaving   d e f e c t s  

r e s u l t e d   from  such  a  t r o u b l e .  

One  c o n v e n t i o n a l   e l e c t r i c   c i r c u i t   for   such  i n c h i n g   o p e r a -  

t i o n   i n c l u d e s   a  push  b u t t o n   s w i t c h   which  is  g iven   in  the  f o r m  

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

power  shou ld   be  s u p p l i e d   to  the  d r i v e   motor  for   the  loom  as  l o n g  

as  the  p u s h  b u t t o n   s w i t c h   is  t u r n e d   on.  That  i s ,   the  loom  i s  

d r i v e n   for   i n c h i n g   o p e r a t i o n   by  t u r n i n g   on  the  push  b u t t o n   s w i t c h  

for   p r e s c r i b e d   l e n g t h   of  p e r i o d   so  t h a t   the  c r ank   shou ld   be  moved 

to  a  d e s i r e d   p o s i t i o n .  



A l t e r n a t i n g   c u r r e n t   motors   such  as  i n d u c t i o n   or  s y n c h r o n o u s  

motors   a re   in  g e n e r a l   used  for   d r i v e   of  looms,  and  such  a  d r i v e  

motor   is  c o n n e c t e d ,   f o r   r o t a t i o n ,   to  an  e l e c t r i c   power  s o u r c e  

which  pu t s   out  e l e c t r i c   power  of  c o m m e r c i a l   f r e q u e n c i e s .   Such  

an  e l e c t r i c   power  s o u r c e   is  c a l l e d   "a  c o m m e r c i a l   f r e q u e n c y   p o w e r  

s o u r c e "   and  w i l l   h e r e i n a f t e r   be  d e s c r i b e d   as  "a  CF  power  s o u r c e " .  

So,  once  the  CF  power  s o u r c e   to  be  used  is  f i x e d ,   the  r o t a t i o n  

speed  of  the  d r i v e   motor   per   se  is  u n c h a n g e a b l e .   In  o r d e r   t o  

o b t a i n   a  d e s i r e d   r u n n i n g   speed  of  the  loom  fo r   which  the  d r i v e  

motor   is  u s e d ,   t r a n s m i s s i o n   r a t i o   has  to  be  changed  in  the  p o w e r  

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

loom.  More  s p e c i f i c a l l y ,   d i a m e t e r   of  a  p u l l e y   or  p u l l e y s   used  i n  

the  power  t r a n s m i s s i o n   has  to  be  c h a n g e d .  

With  r e c e n t   s i g n i f i c a n t   r i s e   in  r u n n i n g   speed  of  looms,  t h e  

d i a m e t e r   of  p u l l e y s   fo r   the  power  t r a n s m i s s i o n   has  been  i n c r e a s e d  

a c c o r d i n g l y .   When  the  d r i v e   motor   is  c o n n e c t e d   to  the  CF  power  

s o u r c e   a l s o   at  i n c h i n g   o p e r a t i o n   on  the  loom  under   t h i s   c o n d i t i o n ,  

even  s h o r t   p e r i o d   t u r n i n g - o n   of  the  push  b u t t o n   s w i t c h   r e s u l t s   i n  

r e l a t i v e l y   l a r g e   r o t a t i o n   of  t h e  c r a n k   s h a f t   due  to  the  i n c r e a s e d  

d i a m e t e r   of  the  p u l l e y s ,   and  the  c rank   is  moved  pa s t   the  d e s i r e d  

p o s i t i o n .   In  a d d i t i o n ,   s i n c e   the  push  b u t t o n   s w i t c h   is  o p e r a t e d  

m a n u a l l y ,   the  t u r n i n g - p e r i o d   c a n n o t   be  s h o r t e n   l i m i t l e s s .   So,  i t  

is  now  q u i t e   d i f f i c u l t   to  e n a b l e   a c c u r a t e   i n c h i n g   o p e r a t i o n   on  

looms  as  long  as  m a n u a l l y   o p e r a t e d   push  b u t t o n   s w i t c h e s   are  u s e d .  



I t   was  p r o p o s e d   to  use  a  p o l e - c h a n g e   type  motor   fo r   d r i v e  

of  looms.   In  t h i s   c a s e ,   the  number  of  p o l e s   in  the  d r i v e   m o t o r  

is  i n c r e a s e d   at  i n c h i n g   o p e r a t i o n   from  t h a t   at  normal   r u n n i n g   o f  

the  loom.  This   r e s u l t s   in  lower   r o t a t i o n   speed  of  the  d r i v e  

motor  and  the  loom  is  p r o v i s i o n a l l y   d r i v e n   fo r   s l ower   r u n n i n g   a t  

i n c h i n g   o p e r a t i o n .  

Such  a  p o l e - c h a n g e   type  d r i v e   moto r ,   however ,   r e q u i r e s  

c o r r e s p o n d i n g   i n c r e a s e   in  number  of  c o i l   w i n d i n g s   which  is  i n -  

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

in  number  of  c o i l s   a t  n o r m a l   r u n n i n g   c a u s e s   l o w e r i n g   motor   e f f i -  

c i e n c y .   In  o r d e r   to  cove r   t h i s   d e f i c i e n c y ,   i t   is  n e c e s s a r y   t o  

use  a  d r i v e   motor   which  is  ab le   to  g e n e r a t e   t o r q u e   l a r g e   e n o u g h  

to  e n a b l e   p r o p e r   normal   r u n n i n g   of  the  loom.  This  i n e v i t a b l y  

c o n n e c t s  t o   l a r g e   c o n s t r u c t i o n   of  the  loom.  F u r t h e r ,   s i n c e   t h i s  

sys tem  r e l i e s   on  change  in  number  of  p o l e s   i n  t h e   d r i v e   motor ,   i t  

is   d i f f i c u l t   to  va ry   r o t a t i o n   speed   of  the   loom  over   a  s i g n i f i c a n t l y  

wide  r a n g e .   So,  in  p a r t i c u a l r   under   h igh   speed  r u n n i n g   c o n d i t i o n ,  

the  r o t a t i o n   speed  of  the  d r i v e   motor   c a n n o t   be  lowered   enough  a t  

i n c h i n g   o p e r a t i o n .   In  a d d i t i o n ,   change  in  r o t a t i o n   speed  of  t h e  

d r i v e   motor   can  be  e f f e c t e d   s t e p w i s e   o n l y ,   and,  as  a  c o n s e q u e n c e ,  

r o t a t i o n   speed  of  the  d r i v e   motor   c a n n o t   be  a d j u s t e d   a n a l o g o u s l y .  

So,  i t   is  d i f f i c u l t   to  move  the  c r ank   of  the  loom  a lways   to  a  

c o r r e c t   p o s i t i o n   at  i n c h i n g   o p e r a t i o n .  

In  most  weaving   f a c t o r i e s ,   looms  are   d i v i d e d   i n t o   s e v e r a l  

g roups   d e p e n d i n g   on,  fo r   example ,   the  type  of  p r o d u c t   to  be  woven  



and  a  mass  d r i v e   sys t em  is  employed  fo r   each  g roup .   Under  n o r m a l  

c o n d i t i o n ,   only   one  or  two  looms  in  a  group  r e q u i r e   c o n c u r r e n t  

i n c h i n g   o p e r a t i o n .   D e s p i t e   t h i s   r e a l   c o n d i t i o n ,   the  a b o v e - d e s c r i b e d  

p o l e - c h a n g e   sys t em  r e q u i r e s   t h a t   eve ry   loom  shou ld   be  p r o v i d e d   w i t h  

a  s w i t c h   c i r c u i t   fo r   po le   change .   This  a p p a r e n t l y   ends  in  h i g h  

i n s t a l l a t i o n   c o s t .  

Summary  of  the  i n v e n t i o n  

I t   is  the  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  c h e a p  

and  sma l l   mass  d r i v e r   c i r c u i t   which  p r o v i s i o n a l l y ' a n d   s e l e c t i v e l y  

l o w e r s ,   at  i n c h i n g   o p e r a t i o n ,   the  c r ank   s h a f t   r o t a t i o n   speed  a c -  

c u r a t e l y   down  to  a  d e s i r e d   l e v e l   on  a  loom  or  looms  in  a  g i v e n  

group  which  r e q u i r e   i n c h i n g   o p e r a t i o n .  

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 ,   a  low  f r e q u e n c y  

power  u n i t   is  c o n n e c t e d   to  a  g i v e n   CF  power  s o u r c e   and  the  d r i v e  

motor  of  each  loom  is  c o n n e c t e d   s e l e c t i v e l y   to  the  o u t p u t   l i n e   o f  

the  CF  power  s o u r c e   at  normal   r u n n i n g   and  to  the  o u t p u t   l i n e   o f  

the  low  f r e q u e n c y   power  u n i t   at  i n c h i n g   o p e r a t i o n   of  the  l oom,  

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

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

The  low  f r e q u e n c y   power  u n i t   w i l l   h e r e i n a f t e r   be  d e s c r i b e d  

as  "LF  power  u n i t " ,   and  may  i n c l u d e   an  i n v e r t e r   c i r c u i t ,   a  t r i a c  



c i r c u i t   or  a  m o t o r - g e n e r a t o r   c o m b i n a t i o n   c i r c u i t .  

B r i e f   d e s c r i p t i o n   of  the  d r a w i n g s  

Fig .   1  is  a  b l o c k   c i r c u i t   d i a g r a m   fo r   showing  the  b a s i c   c o n -  

s t r u c t i o n   of  the  mass  d r i v e r   c i r c u i t   in  a c c o r d a n c e   w i t h   the  p r e s e n t  

i n v e n t i o n ,  

F ig .   2  is  a  c i r c u i t   d i a g r a m   of  one  example   of  the  i n d i v i d u a l  

d r i v e r   c i r c u i t   a c c o m p a n y i n g   each  l o o m ,  

F i g s .   3  to  5  a r e . c i r c u i t   d i a g r a m s  o f   v a r i o u s   embod imen t s   o f  

the  LF  power  u n i t   a d v a n t a g e o u s l y   u s a b l e   for   the  mass  d r i v e r   c i r c u i t  

shown  in  Fig .   1,  a n d  

F i g s .   6A  and  6B  are   b l o c k   c i r c u i t   d i a g r a m s   for   showing  t h e  

o p e r a t i o n   of  the  mass  d r i v e r   c i r c u i t   shown  in  F ig .   1 .  

D e s c r i p t i o n   of  the  p r e f e r r e d   e m b o d i m e n t s  

The  p r e s e n t   i n v e n t i o n   is  a d v a n t a g e o u s l y   a p p l i e d   to  a  g r o u p  

of  weav ing   looms  c o n t r o l l e d   by  a  mass  d r i v e   sys t em  and  each  loom 

i s ,   as  d e s c r i b e d   a l r e a d y ,   s e l e c t i v e l y   c o n n e c t e d   to  two  s o r t s   o f  

power  s u p p l y   of  d i f f e r e n t   f r e q u e n c i e s   as  shown  in  Fig .   1 .  



More  s p e c i f i c a l l y ,   a  g i v e n   CF  power  s o u r c e   1  has  two  o u t p u t  

l i n e s   la  and  1b  and  the  one  o u t p u t   l i n e   1b  is  c o n n e c t e d   to  a  LF 

power  u n i t   2  h a v i n g   an  o u t p u t   l i n e   2a.  U s u a l l y ,   power  is  t aken   b y  

c i r c u i t s   D1 -   Dn  v i a   r e l a y   a - c o n t a c t s   R l l a  -   Rnla  whereas   t h e  

o u t p u t   l i n e   2a  of  the  LF  power  u n i t   2  is  a l s o   c o n n e c t a b l e   to  t h e  

i n d i v i d u a l   d r i v e r   c i r c u i t s   D l  -   Dn  but  v i a   d i f f e r e n t   r e l a y   a -  

c o n t a c t s   R13  -   Rn3a.  The  i n d i v i d u a l   d r i v e r   c i r c u i t s   D1 -   Dn  a r e  

e l e c t r i c a l l y   c o n n e c t e d   to  d r i v e   motors   M1 -  Mn  of  the  a s s o c i a t e d  

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

The  d r i v e r   motor   is  he r e   g i v e n   in  the  form  of  an  i n d u c t i o n  

motor  and  i t s   output  shaft   is  mechanically  coupled to   the  crank  shaft  of  t h e  
a s soc ia t e s   loom by  neans  of  a  proper  power  t ransmiss ions .   The  driver  motor  i s  

driven  fran  a  threephase  a l t e r n a t i n g   e l e c t r i c   power  source whose  output  l ines  a r e  

e a c h  m a d e   up  of  t h r e e   w i r e s .   In  the  i l l u s t r a t i o n ,   however ,   t h e  

t h r e e   w i r e s   a re   r e p r e s e n t e d   by  one  o u t p u t   l i n e .  f o r   s i m p l i f i c a t i o n  

p u r p o s e s .   The  LF  power  u n i t   2  pu t s   out   e l e c t r i c   power  whose  

f r e q u e n c y   is  l ower   t h a n   the  g i v e n   c o m m e r c i a l   f r e q u e n c y   and  c h o s e n  

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

The  o t h e r   o u t p u t   l i n e   la  of  the  CF  power  s o u r c e   1  is  c o n n e c t e d  

to  i n d i v i d u a l   d r i v e r   power  t r a n s m i s s i o n   made  up  of ,   fo r   e x a m p l e ,  

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

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

d e s c r i b e d   in  more  d e t a i l .  



D i f f e r e n t   d r i v e   motors   M1 -  Mn  are   a c c o m p a n i e d   wi th   i n -  

d i v i d u a l   d r i v e r   c i r c u i t s   D l  -   Dn  of  same  c o n s t r u c t i o n .   One 

example  of  the  i n d i v i d u a l   d r i v e r   c i r c u i t   Dl  for   the  d r i v e   m o t o r  

Ml  is  shown  in  F ig .   2,  in  which  the  i n d i v i d u a l   d r i v e r   c i r c u i t   Dl  

is  c o n n e c t e d   to  a  g iven   common  e l e c t r i c   power  s o u r c e   (not   shown)  

by  means  of  o u t p u t   l i n e s   3a  and  3b.  The  i n d i v i d u a l   d r i v e r   c i r c u i t  

Dl  i n c l u d e s   t h r e e   s e t s   of  push  b u t t o n   s w i t c h e s  S 1 1  ~   S13  and  two 

s e t s   of  r e l a y s   R11  and  R.13  a r r a n g e d ' b e t w e e n   the  o u t p u t   l i n e s   3a  

and  3 b .  

More  s p e c i f i c a l l y ,   the  f i r s t   s w i t c h   S11  is  a  n o r m a l l y   o p e n  

s w i t c h   used  for   s t a r t i n g   the  d r i v e   motor   Ml,  t h e . ' s e c o n d   s w i t c h   S12 

is  a  n o r m a l l y   c l o s e d   s w i t c h   used  fo r   s t o p p i n g   the  d r i v e   motor  M l ,  

and  the  t h i r d   s w i t c h   S13  is  a  n o r m a l l y   open  s w i t c h   used  for   t h e  

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

The  one  t e r m i n a l   of  the  s t a r t   s w i t c h   S11  is  c o n n e c t e d   to  t h e  

o u t p u t   l i n e   3a  v ia   a  r e l a y   b - c o n t a c t   R13b,  which  is  n o r m a l l y   c l o s e d ,  

of  the  r e l a y   R13  whereas   the  o t h e r   t e r m i n a l   of  the  s t a r t   s w i t c h   S11 

is  c o n n e c t e d   to  the  o u t p u t   l i n e   3b  v ia   the  r e l a y   R l l .   The  one  t e r -  

minal   of  the  s top   s w i t c h   S12  is  c o n n e c t e d   a l s o   to  the  o u t p u t   l i n e  

3a  v ia   the  r e l a y   b - c o n t a c t   R13b  whereas   the  o t h e r   t e r m i n a l   of  t h e  

s top   s w i t c h   R12  is  c o n n e c t e d   to  the  o u t p u t   l i n e   3b  v ia   a  r e l a y  

a - c o n t a c t   R l l a ' ,   which  is  n o r m a l l y   open,   of  the  r e l a y   R11  and  t h e  

r e l a y   R l l .   The  one  t e r m i n a l   of  the  i n c h i n g   s w i t c h   S13  is  c o n n e c t e d  

to  the  o u t p u t   l i n e   3a  v ia   a  r e l a y   b - c o n t a c t   R l l b ,   which  i s  n o r m a l l y  



c l o s e d ,   o f  t h e   r e l a y   R11  whereas   the  o t h e r   t e r m i n a l   of  the  i n c h -  

ing  s w i t c h   S13  is  c o n n e c t e d   to  the  o u t p u t   l i n e   3b  via   the  r e l a y  

R13 .  

As  the  r e l a y   R11  is  a c t i v a t e d ,   the  r e l a y   a - c o n t a c t s   R l l a  

and  R l l a '   are   c l o s e d   and  the  r e l a y   b - c o n t a c t   R l lb   opens .   As  t h e  

r e l a y   R13  is  a c t i v a t e d ,   the  r e l a y   a - c o n t a c t   R13a  is  c l o s e d   a n d  

the  r e l a y   b - c o n t a c t   R13b  o p e n s .  

One  embodiment   of  the   LF  power  u n i t   2  used  fo r   the  mass  

d r i v e r  c i r c u i t   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   is  shown 

in  F ig .   3,  in  which  the  LF  power  u n i t  2 ,   i . e .   the   f r e q u e n c y   c o n -  

v e r t e r ,   is  g i v e n   in  the  form  of  an  i n v e r t e r .   The  i n v e r t e r   c o n -  

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

is  then  chopped  at  a  f r e q u e n c y   lower   t han   the  g iven   c o m m e r c i a l  

. f r e q u e n c y   f o r   g e n e r a t i o n   of  low  f r e q u e n c y   e l e c t r i c   power.   The 

i n v e r t e r   is  a c c o m p a n i e d   w i th   a  c o n t r o l   c i r c u i t   4  hav ing   a  f r e q u e n c y  

s e t t e r   5.  The  c o n t r o l   c i r c u i t   4  g e n e r a t e s   on  i t s   o u t p u t   l i n e s   4 a  

base   d r i v e   e l e c t r i c   c u r r e n t .  

When  such  an  i n v e r t e r   is  used  for   the  LF  power  u n i t   2,  i t   i s  

a d v a n t a g e o u s   to  r a i s e   i t s   v o l t a g e - f r e q u e n c y   r a t i o   (V/f)   in  o r d e r  

to  i n c r e a s e   the  o u t p u t   t o r q u e .   This   is  b e c a u s e   the  s h o r t   i n c h -  

ing  p e r i o d   and  v a r i a t i o n   in  load   on  the  loom  n e c e s s i t a t e   l a r g e  

s t a r t i n g   t o r q u e .  



A n o t h e r   embodiment   of  the  LF  power  u n i t   2  in  a c c o r d a n c e   w i t h  

the  p r e s e n t   i n v e n t i o n   is  shown  in  F ig .   4,  in  which  the  LF  p o w e r  

u n i t   2  is  g i v e n   in  the  form  of  a  t r i a c .   The  t r i a c   c o n t r o l s   p a s -  

sage  of  a l t e r n a t i n g   c u r r e n t   h a l f   waves  in  o r d e r   to  g e n e r a t e   m i m i c  

low  f r e q u e n c y   e l e c t r i c   v o l t a g e .   The  t r i a c   is  a c c o m p a n i e d   wi th   a  

c o n t r o l   c i r c u i t   6  which  g e n e r a t e s   i g n i t i o n   p u l s e s   on  i t s   o u t p u t  

l i n e s   6 a .  

The  o t h e r   embodiment   of  the  LF  power  u n i t   2  in  a c c o r d a n c e   w i t h  

the  p r e s e n t   i n v e n t i o n   is  shown  in  F ig .   5,  i n  w h i c h   the  LF  p o w e r  

u n i t   2  is  g iven   in  the  form  of  a  c o m b i n a t i o n   of  a  motor   7  wi th   a  

g e n e r a t o r   8 .  M o r e  s p e c i f i c a l l y ,   the  motor   7  is  c o n n e c t e d   to  t h e  

o u t p u t   l i n e   la  of  the  CF  power  s o u r c e   1  and  the  o u t p u t   s h a f t   o f  

t h i s   motor   7  is  m e c h a n i c a l l y   c o u p l e d   to  the  g e n e r a t o r   8  which  i s  

t h e r e b y   d r i v e n   fo r   r o t a t i o n   fo r   g e n e r a t i o n   of  low  f r e q u e n c y   e l e c -  

. t r i c   v o l t a g e .  

In  p r a c t i c a l   a p p l i c a t i o n   of  the  p r e s e n t   i n v e n t i o n ,   i t   is  a d -  

v a n t a g e o u s   to  use  d r i v e   motors   of  a  d e l t a - s t a r   s h i f t a b l e   t y p e .  

D e l t a   c o n n e c t i o n   is  employed   for   the  i n c h i n g   o p e r a t i o n   in  o r d e r   t o  

lower   the  i n p u t   v o l t a g e   to  the  f r e q u e n c y   c o n t e r t e r   below  t h a t   o f  

the  CF  power  s o u r c e   w i t h o u t   l o w e r i n g   the  o u t p u t   t o r q u e ,   t h e r e b y  

e n h a n c i n g   v o l t a g e   r e s i s t a n c e   of  the  f r e q u e n c y   c o n v e r t e r ,   i . e .   t h e  

LF  power  u n i t .  



With  the  a b o v e - d e s c r i b e d   c o n s t r u c t i o n ,   the  mass  d r i v e r  

c i r c u i t   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   o p e r a t e s   a s  

f o l l o w s .   S ince   the  o p e r a t i o n   is  q u i t e   same  f o r   d i f f e r e n t   d r i v e  

motors   Ml  -   MD,  the  f i r s t   d r i v e   motor   Ml  is  t a k e n   as  an  e x a m p l e .  

B e f o r e   r u n n i n g   of  the  loom  s t a r t s ,   the  c i r c u i t   assumes  t h e  

c o n d i t i o n   shown  in  F ig .   1.  That   i s ,   the   r e l a y   a - c o n t a c t s   R l l a  

and  R13a  a re   bo th   kep t   open.   F u r t h e r   in  Fig .   2,  the  s t a r t   a n d  

i n c h i n g   s w i t c h e s   S11  and  S13  are   kep t   t u r n e d   o f f   and  s top   s w i t c h  

S12  is  k e p t   c l o s e d .  

In  o r d e r  t o   i n i t i a t e   r u n n i n g   of  the  loom,  the  s t a r t   s w i t c h   S l l  

is  t u r n e d   on.  Then  the   r e l a y   R11  is  a c t i v a t e d   and  t h e r e b y   a - c o n -  

t a c t   R l l a   is  c l o s e d   so  t h a t   the   d r i v e   motor   Ml  shou ld   be  c o n n e c t e d  

to  the  CF  power  s o u r c e   1  v i a   the  o u t p u t   l i n e   la .   The  d r i v e   m o t o r  

Ml  s t a r t s   r o t a t i o n   in  o r d e r   to  i n i t i a t e   r u n n i n g   of  the  loom.  Con-  

c u r r e n t l y   wi th   t h i s   p r o c e s s ,   a c t i v a t i o n   of  the  r e l a y   R11  c l o s e s  

the   r e l a y   a - c o n t a c t   R l l a '   ( see   Fig .   2)  so  t h a t   a c t i v a t i o n   of  t h e  

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

Sl  is  t u r n e d   o f f .   A c t i v a t i o n   of  the  r e l a y   Rll   f u r t h e r   opens  t h e  

r e l a y  b - c o n t a c t   R l lb   so  t h a t   the  r e l a y   R13  shou ld   not  be  a c t i v a t e d  

even  i f   the  i n c h i n g   s w i t c h   S 1 3  i s   u n e x p e c t e d l y   t u r n e d   on  by  e r r o r .  

This   c o n d i t i o n   is  shown  in  F ig .   6A. 

When  r u n n i n g   of  the  loom  has  to  be  c e a s e d   due  to  o c c u r e n c e   o f  

some  t r o u b l e   such  as  ya rn   b r e a k a g e ,   the  s top   s w i t c h   S12is   t u r n e d  

on.  This   is  p e r f o r m e d   e i t h e r   m a n u a l l y   or  a u t o m a t i c a l l y .   Then  t h e  



s e l f - h o l d i n g   fo r   the  r e l a y   R11  is  c a n c e l l e d   and  t h e  a c t i v a t i o n  

d i s a p p e a r s .   This   d e a c t i v a t i o n   of  the  r e l a y   Rl l   opens  the  r e l a y  

a - c o n t a c t s   R l l a   and  R l l a '   and  c l o s e s   the  r e l a y   b - c o n t a c t   R l lb   s o  

t h a t   the  e n t i r e   c i r c u i t   r esumes   the  c o n d i t i o n   shown  in  F ig .   1 .  

The  d r i v e   motor   M1  is  now  d i s c o n n e c t e d   from  the  CF  power  s o u r c e  

1  and  s t o p s   i t s   r o t a t i o n   in  o r d e r   to  c e a s e   the  r u n n i n g   of  t h e  

l oom.  

For  i n c h i n g   o p e r a t i o n ,   the  i n c h i n g   s w i t c h   S13  (see   Fig .   2)  i s  

t u r n e d   on  under   t h i s   c o n d i t i o n .   The  r e l a y   R13  is  t h e r e b y   a c t i v a t e d  

in  o r d e r  t o   c l o s e   the  r e l a y   a - c o n t a c t   R13a  and  open  the  r e l a y   b -  

c o n t a c t   R13b. .   Then,  the  d r i v e   motor   M1  is  c o n n e c t e d   to  the  LF 

power  u n i t   2  v i a   the  o u t p u t   l i n e   2a  and  d r i v e n   fo r   r o t a t i o n   at  a  

speed   lower   t han   t h a t   fo r   the  normal   r u n n i n g   of  the  loom  as  long  a s  

the  i n c h i n g   s w i t c h   S13  is  kept   t u r n e d   on.  This  c o n d i t i o n   is  shown 

in   Fig .   6B.  Due  to  the  open  s t a t e   of  the  r e l a y   b - c o n t a c t   R13b,  t h e  

r e l a y   R11  s h o u l d   n e v e r   be  a c t i v a t e d   even  when  the  s top   s w i t c h   S12 

is  t u r n e d   on  by  e r r o r   d u r i n g   the  i n c h i n g   o p e r a t i o n .  

Thus,  the  loom  is  p r o v i s i o n a l l y   d r i v e n   fo r   i n c h i n g   o p e r a t i o n  

at  a  speed  lower   than  t h a t   for   the  normal   r u n n i n g   and  the  c r a n k  

can  be  moved  a c c u r a t e l y   to  the  d e s i r e d   p o s i t i o n   by  t u r n i n g  o n   t h e  

i n c h i n g   s w i t c h   fo r   a  p r o p e r   l e n g t h   of  p e r i o d .   High  r a t e   of  f r e -  

quency  c o n v e r s i o n   at  the  LF  power  u n i t   2  e n a b l e s   f u r t h e r   s i g n i f i -  

c a n t l y   slow  r o t a t i o n   of  the  d r i v e   motor   so  t h a t   f u r t h e r   a c c u r a t e  

p o s i t i o n i n g   of  the  c r ank   can  be  a t t a i n e d   at  i n c h i n g   o p e r a t i o n .  



A f t e r   the  c o r r e c t   p o s i t i o n   is  o b t a i n e d   fo r   the  c r ank   of  t h e  

loom,  the  i n c h i n g   s w i t c h   S13  is  t u r n e d   o f f   in  o r d e r  t o   d e a c t i v a t e  

the  r e l a y   R13.  This   d e a c t i v a t i o n   of  the  r e l a y   S13  opens  the  r e l a y  

a - c o n t a c t   R13a  and  c l o s e s   the  r e l a y   b - c o n t a c t   R13b  so  t h a t   t h e  

e n t i r e   c i r c u i t   s h o u l d   resume  the  c o n d i t i o n   shown  in  Fig .   1  i n  

which  the  d r i v e   motor   Ml  is  d i s c o n n e c t e d   from  the  LF  power  u n i t  

2.  As  a   c o n s e q u e n c e ,   the   loom  c e a s e s   i t s   i n c h i n g   o p e r a t i o n .  

A f t e r   the   cause   fo r   the  t r o u b l e   has  been  removed,   the  s t a r t  

s w i t c h   S l l   is  a g a i n   t u r n e d   on  so  t h a t   the   loom  shou ld   i n i t i a t e   i t s  

normal   r u n n i n g   u n d e r   the  c o n d i t i o n   shown  in  Fig.   6A. 

As  d e s c r i b e d   a l r e a d y ,   looms are  u s u a l l y   d i v i d e d   i n t o   s e v e r a l  

g roups   u n d e r   mass  d r i v e   c o n d i t i o n   and,  u s u a l l y ,   each  group  c o n -  

' t a i n s o n e   or  two  looms  which  r e q u i r e c o n c u r r e n t   i n c h i n g   o p e r a t i o n .  

So,  no  l a r g e   c a p a c i t y   is  r e q u i r e d   fo r   the  LF  power  u n i t ,   i . e .  

f r e q u e n c y   c o n v e r t e r ,   in  a c c o r d a n c e   w i t h   the  p r e s e n t   i n v e n t i o n .   As 

a  c o n s e q u e n c e ,   d e s p i t e   the  g e n e r a l   h igh   cos t   of  f r e q u e n c y   c o n v e r t -  

ers   on  m a r k e t ,   on ly   i n s i g n i f i c a n t   i n s t a l l a t i o n   cos t   is  r e q u i r e d  

fo r   a p p l i c a t i o n   of  the  p r e s e n t   i n v e n t i o n .   Small   c a p a c i t y   of  t h e  

LF  power  u n i t   n a t u r a l l y   c o n n e c t s   to  low  p r i c e   and  smal l   c o n s t r u c -  

t i o n   of  the  e n t i r e   mass  d r i v e r   c i r c u i t .   F u r t h e r ,   c o n t i n u o u s   f r e -  

quency  s e t t i n g   at  the  LF  power  u n i t   can  s u f f i c e   any  d e l i c a t e  

r e q u i r e m e n t s   in  i n c h i n g   o p e r a t i o n   and  e x t e n t .  

The  s e p a r a t e   a r r a n g e m e n t   of  the   c i r c u i t   from  i n d i v i d u a l   looms  

a l l o w s   a c c o r d i n g l y   r e d u c e d   s i z e   of  each  loom  c o n s t r u c t i o n .  



1.  A  mass  d r i v e r   c i r c u i t   for   weaving   looms  c o m p r i s i n g  

a  c o m m e r c i a l   f r e q u e n c y   power  s o u r c e ,  

a  low  f r e q u e n c y   power  u n i t   c o n n e c t e d   to  s a i d   c o m m e r c i a l  

f r e q u e n c y   power  s o u r c e   and  c a p a b l e   of  l o w e r i n g   the  f r e q u e n c y  

of  the  e l e c t r i c   power  s u p p l i e d   by  s a id   c o m m e r i c a l   f r e q u e n c y  

power  s o u r c e ,   a n d  

means  fo r   s e l e c t i v e l y   c o n n e c t i n g   a  d r i v e   motor   of  e a c h  

weaving  loom  to  s a id   c o m m e r c i a l   f r e q u e n c y   power  sou rce   a t  

normal   r u n n i n g   of  s a id   weaving   loom  and  to  s a id   low  f r e q u e n c y  

power  u n i t   at  i n c h i n g   o p e r a t i n   of  s a id   weaving  l oom.  

2.  A  mass  d r i v e r   c i r c u i t   as  c l a i m e d   in  c l a im  1  in  w h i c h  

sa id   s e l e c t i v e l y   c o n n e c t i n g   means  i n c l u d e s  

an  i n d i v i d u a l   d r i v e r   c i r c u i t   c o n n e c t e d   to  s a id   d r i v e  

motor  fo r   each  weaving   loom  and  i n c l u d i n g   a  f i r s t   r e l a y ,   s t a r t  

and  s top   s w i t c h e s   c o n n e c t e d   in  p a r a l l e l   c o n n e c t i o n   to  s a i d  

f i r s t   r e l a y ,   a  second  r e l a y ,   and  an  i n c h i n g   s w i t c h   c o n n e c t e d  

to  s a id   second  r e l a y ,  



a  r e l a y   a - c o n t a c t   of  s a id   f i r s t   r e l a y   i n t e r p o s e d   b e t w e e n  

sa id   i n d i v i d u a l   d r i v e r   c i r c u i t   and  s a id   commerc i a l   f r e q u e n c y  

power  s o u r c e ,   a n d  

a  r e l a y   a - c o n t a c t   of  s a id   second  r e l a y   i n t e r p o s e d   b e t w e e n  

s a i d   i n d i v i d u a l   d r i v e r   c i r c u i t   and  s a id   low  f r e q u e n c y   p o w e r  

u n i t ,  

whereby  s a i d   r e l a y   a - c o n t a c t   of  s a i d   f i r s t   r e l a y   is  c l o s e d  

to  e l e c t r i c a l l y   c o n n e c t   s a i d   d r i v e   motor   to  s a id   c o m m e r c i a l  

f r e q u e n c y   power  s o u r c e   when  s a i d   s t a r t   s w i t c h   is  t u r n e d   on  

whereas   s a i d   r e l a y   a - c o n t a c t   of  s a i d   second  r e l a y   is  c l o s e d   t o  

e l e c t r i c a l l y   c o n n e c t   s a i d   d r i v e   motor   to  s a id   low  f r e q u e n c y  

power  u n i t .  

3.  A  mass  d r i v e r   c i r c u i t   as  c l a i m e d   in  c l a im  1  in  w h i c h  

s a i d   low  f r e q u e n c y   power  u n i t   is  g i v e n   in  the  form  of  a n  

i n v e r t e r .  

4.  A  mass  d r i v e r   c i r c u i t   as  c l a i m e d   in  c la im  3  in  w h i c h  

the  v o l t a g e - f r e q u e n c y   r a t i o   of  s a id   i n v e r t e r   is  e n l a r g e d  

f o r   low  f r e q u e n c i e s .  

5.  A  mass  d r i v e r   c i r c u i t   as  c l a i m e d   in  c l a im  1  in  w h i c h  



s a i d   low  f r e q u e n c y   power  u n i t   is  g iven   i n . t h e . f o r m   of  a  

t r i a c .  

6.  A  mass  d r i v e r   c i r c u i t   as  c l a i m e d   in  c l a im  1  in  w h i c h  

s a i d   low  f r e q u e n c y   power  u n i t   is  g iven   in  the  form  of  a  

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

the  o u t p u t   s h a f t   of  s a i d   m o t o r .  

7.  A  mass  d r i v e r   c i r c u i t   as  c l a i m e d   in  any  of  c l a i m s   1  to  6 

w h i c h  

sa id   d r i v e   motor   is  a  d e l t a - s t a r   s h i f t a b l e   motor   and  s e t  

to  d e l t a   c o n n e c t i o n   at  i n c h i n g   o p e r a t i o n .  
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