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(§4)  Fabric  production  machine  and  method  of  marking  fabric. 

To  reduce  cutting  errors  arising  through  distortion  of 
fabric  during  processing,  marks  are  made  on  the  fabric  during 
fabric  production,  the  marks  having  an  accurately  known 
predetermined  relationship  with  one  another  so  that  distor- 
tions  in  the  fabric  can  be  monitored  throughout  the  finishing 
thereof.  The  monitoring  apparatus  comprises  a  marking  pen 
and  means  responsive  to  predetermined  signals  for  urging  the 
marking  pen  into  contact  with  the  fabric,  for  example  a  sole- 
noid  (10, 11)  operating  through  a  lever  system  (29, 30, 31).  A 
pair  of  such  marking  devices  can  be  operated  simultaneously 
to  give  marks  accurately  opposite  one  another  at  the  fabric 
production  stage  and  such  marks  may  be  maintained  in  that  re- 
lationship  throughout  finishing  to  ensure  that  the  fabric  is  not 
distorted. 



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

m a c h i n e   and  to   a  m e t h o d   of   m a r k i n g   f a b r i c .   T h e  

o b j e c t i v e   of   t h e   i n v e n t i o n   i s   t o   s i m p l i f y   t h e  

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

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

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

In   t h e  m a n u f a c t u r e   of   c l o t h i n g   f r o m   f a b r i c ,   w o v e n  

or   o t h e r w i s e ,   i t   i s   now  common  t o  u s e   v e r y   s o p h i s t i c a t e d  

a u t o m a t i c   t e c h n i q u e s   i n   t h e   l a y i n g   o u t   and   c u t t i n g   o f  

f a b r i c s .   O f t e n ,   f o r   e x a m p l e ,   many  l a y e r s   of   f a b r i c   a r e  

c u t   s i m u l t a n e o u s l y   a t   one   p a s s   of   an  a u t o m a t i c a l l y  

p r o g r a m m e d   b a n d   s a w  o r   t h e   l i k e   d e v i c e .   N a t u r a l l y ,  

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

p a t t e r n   on  t h e   f a b r i c s   m u s t   be  a l i g n e d   e x a c t l y   so  t h a t  

e a c h   c u t   p i e c e   of  f a b r i c   i s   i d e n t i c a l .  T h i s   r e q u i r e s  

much  f i n e r   t o l e r a n c e s   on  t h e   p a r t   of   t h e   f a b r i c  

f i n i s h e r   to   e n s u r e   t h a t   t h e   f i n i s h e d   f a b r i c   i s   f r e e  

f r o m   b o w i n g ,   s k e w i n g   or   c h e c k   s i z e   v a r i a t i o n .   O f t e n ,  

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

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

f a b r i c   a r e   u n a c c e p t a b l e   to   t h e   end   u s e r .  

The  i n v e n t i o n   s e e k s   t o   p r o v i d e   a  m e t h o d   a n d  

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

d i m e n s i o n s   of   t h e   f a b r i c   to   be  m o n i t o r e d   t h r o u g h o u t  

p r o c e s s i n g   so  t h a t   a  f a r   more   a c c u r a t e   c h e c k   may  be  k e p t  



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

n e c e s s a r y   p r e v e n t a t i v e   or   c o r r e c t i v e   a c t i o n s   c an   b e  

t a k e n .  

A c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n   we  p r o v i d e  

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

m o u n t e d   so  as  t o   be  c a p a b l e   of   m a r k i n g   f a b r i c   b e f o r e  

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

c o m p r i s i n g   L  m a r k i n g   pen   and  m e a n s   r e s p o n s i v e   t o  

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

c o n t a c t   w i t h   t h e   f a b r i c .  

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

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

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

m a c h i n e ,   t h e   m a r k s   b e i n g   made  by  a  m a r k i n g   p e n   c o n t a c t -  

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

s u c h   t h a t   t h e   m a r k s   h a v e   an  a c c u r a t e l y   k n o w n  

p r e d e t e r m i n e d   r e l a t i o n s h i p   one   t o   a n o t h e r   so  t h a t  

. d i s t o r t i o n s   in   t h e   f a b r i c   can   be  m o n i t o r e d   t h r o u g h o u t  

s u b s e q u e n t   p r o c e s s i n g   t h e r e o f .  

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

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

m a r k s   a r e   made  as   c l o s e   as  p o s s i b l e   t o   t h e   c l o t h   f e l l  

l i n e ,   i . e .   t h e   p o i n t   of   f a b r i c   c o n s t r u c t i o n ,   so  t h a t  

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

The  m a r k s   a r e   c o n v e n i e n t l y   made  on  e i t h e r   o r   b o t h   o f  

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

f i n i s h e d   p r o d u c t ,   and  i t   i s   p r e f e r r e d   t h a t   m a r k s   a r e  

a p p l i e d   s i m u l t a n e o u s l y   t o   b o t h   s e l v e d g e s .   T h u s ,   b y  

s u b s e q u e n t l y   e n s u r i n g   t h a t   s u c c e s s i v e   s e t s   o f   m a r k s  

a r e   m a i n t a i n e d   o p p o s i t e   one  a n o t h e r  t h r o u g h o u t  

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

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

C o n v e n i e n t l y   t h e   m e a n s   r e s p o n s i v e   t o   s a i d  

p r e d e t e r m i n e d   s i g n a l s   i s   a  s o l e n o i d   m e a n s   m o u n t e d   o n  

t h e   m a c h i n e   and  o p e r a t i v e   t o   move  t h e   p e n .   A n y  

s u i t a b l e   s o l e n o i d   a r r a n g e m e n t ,   and  a r r a n g e m e n t   l i n k i n g  



t h e   s o l e n o i d   to   t h e   pen   may  be  u s e d ,   and  t h e   pen   m a y  

be  of   any  c o n v e n i e n t   f o r m ,   f o r   e x a m p l e   one   of  t h e  

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

f a b r i c .  

In  o r d e r   t h a t   t h e   i n v e n t i o n   may  be  b e t t e r  

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

more   d e t a i l ,   by  way  of   e x a m p l e   o n l y ,   w i t h   r e f e r e n c e   t o  

t h e   a c c o m p a n y i n g   d r a w i n g s   in   w h i c h : -  

F i g u r e   1  i s   a  s c h e m a t i c   v i e w   of   t h e   d e l i v e r y   e n d  

of   a  loom  e q u i p p e d   w i t h   m a r k i n g   a p p a r a t u s ;   a n d  

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

e m b o d i m e n t   of   m a r k i n g   a p p a r a t u s .  

R e f e r r i n g   now  t o   F i g u r e   1  t h e r e   i s   shown  t h e  

d e l i v e r y   end   of  a  loom  g e n e r a l l y   i n d i c a t e d   a t   1,  t h e  

loom  p r o d u c i n g   a  woven   f a b r i c   2  d e l i v e r e d   f r o m   t h e   l o o m ,  

t h e   f a b r i c   h a v i n g   s e l v e d g e s   3  and  4.  R e s p e c t i v e   s i d e  

f r a m e   m e m b e r s   5  and  6  of  t h e   l oom  e a c h   h a v e   a  b r a c k e t  

7 , 8   s e c u r e d   t h e r e t o   by  b o l t s   s u c h   as  9  or   by  o t h e r  

s u i t a b l e   s e c u r i n g   m e a n s .   E a c h   of   t h e   b r a c k e t s   7 , 8  

s u p p o r t s   s o l e n o i d   m e a n s   1 0 , 1 1 ,   e a c h   s o l e n o i d   m e a n s  

h a v i n g   an  a s s o c i a t e d   m a r k i n g   pen   t h e   t i p s 1 2 , 1 3   o f  

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

s e l v e d g e s   3  and   4.  E a c h   of   t h e   s o l e n o i d   m e a n s   10  a n d  

11  can   be  a c t u a t e d   by  an  e l e c t r i c a l   s i g n a l   on  l i n e s  

14,   15  r e s p e c t i v e l y ,   t h e   s i g n a l s   b e i n g   s u p p l i e d  

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

as  16.  On  s u p p l y   o f   s u c h   a  s i g n a l   t h e   pen   t i p   12  o r  

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

r u n i n g   b e l o w   i t .   The  two  s o l e n o i d   m e a n s   and  a s s o c i a t e d  

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

l i n e   so  t h a t   t h e   m a r k s   a r e   made  as  e a r l y   as  p o s s i b l e  

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

p o s s i b l e .  

In  o p e r a t i o n   t h e   s o l e n o i d s   a r e   e n e r g i z e d   s i m u l -  

t a n e o u s l y   so  t h a t  m a r k s   a r e   p r o d u c e d   on  t h e   s e l v e d g e s  

e x a c t l y   o p p o s i t e   one  a n o t h e r .   The  c o n t r o l   u n i t   16  m a y  



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

may  be  g e a r e d   t o   t h e   r u n n i n g  o f   t h e   l oom  so  t h a t   s i g n a l s  

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

m a r k s   made  on  t h e   f a b r i c   a r e   a l w a y s   a  s e t   d i s t a n c e   a p a r t  

on  t h e   f a b r i c .   A l t e r n a t i v e l y ,   t h e   s o l e n o i d s   may  b e  

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

and  c o n t r o l l e d   by  a  t i m i n g   d e v i c e   so  t h a t   m a r k s   a r e   m a d e  

a t   f i x e d   i n t e r v a l s .   In  t h i s   c a s e   t h e   d i s t a n c e s   b e t w e e n  

a d j a c e n t   m a r k s   a l o n g   t h e   s e l v e d g e s   may  v a r y .  
In   e i t h e r   a r r a n g e m e n t ,   d u r i n g   f i n i s h i n g , t h e  

f i n i s h e r   can   e a s i l y   m o n i t o r   t h e s e   s e t s   o f   m a r k s   a n d  

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

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

a c t i o n .  

The  s o l e n o i d   u n i t s   10  and  11  t h a t   h o l d   and  move   t h e  

m a r k i n g   p e n s   may  be  of   any  s u i t a b l e   f o r m   and   t h e i r  

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

In   one   e m b o d i m e n t   t h e   p e n c i l   may  be  h e l d   i n   t h e   h o l l o w  

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

F i g u r e   1.  In  an  a l t e r n a t i v e   e m b o d i m e n t   s h o w n   i n  

F i g u r e   2  t h e   f a b r i c   m a r k i n g   p e n   may  be  r e l e a s a b l y   h e l d  

by  a  c l i p   21  i n   an  e s s e n t i a l l y   t u b u l a r   h o l d e r   2 2 ,   s u c h  

t h a t   t h e   m a r k i n g   t i p   24  of   t h e   p e n   p r o t r u d e s   f r o m   t h e  

b o t t o m   of   t h e   h o l d e r   22 .   The  h o l d e r   22  i s   s l i d a b l y  

m o u n t e d   on  a  s u p p o r t   25  w h i c h   may  be  b o l t e d   t o   a  

b r a c k e t   on  t h e   l oom  t h r o u g h   a  b o l t   h o l e   26 .   T h e  

s u p p o r t   25  a l s o   c a r r i e s   a  s o l e n o i d   28  c a p a b l e   o f  

p i v o t i n g   a  b e l l   c r a n k   l e v e r   29  a b o u t   a  p i v o t   30  a l s o  

s e c u r e d   t o   t h e   s u p p o r t .   An  arm  31  of   t h e   b e l l   c r a n k  

l e v e r   e n g a g e s   b e t w e e n   p r o j e c t i o n s   32  on  t h e   s i d e   o f   t h e  

t u b u l e r   h o l d e r   so  t h a t   p i v o t a l   m o v e m e n t   of   t h e   arm  c a n  

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

t h e   a r r o w   in   F i g u r e   2.  Downward   m o v e m e n t   m o v e s   t h e  

m a r k i n g   t i p   24  i n t o   c o n t a c t   w i t h   f a b r i c   p a s s i n g  

t h e r e u n d e r .  

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



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

e x a m p l e   k n i t t i n g   m a c h i n e s ,   may  be  p r o v i d e d   w i t h   m a r k i n g  

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

f a b r i c   l e a v e s   t h e   m a c h i n e .   In  s u c h   m a c h i n e s   t h e  

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

c l o s e   as  p o s s i b l e   to   t h e   p o i n t   of   f a b r i c   c o n s t r u c t i o n ,  

and  m a r k s   a r e   d e s i r a b l y   made  a t   c o r r e s p o n d i n g   l o c a t i o n s  

a t   e a c h   s i d e   of   a  w i d t h   of   f a b r i c .   The  m a r k s   may  t h u s  

be  u s e d   f o r   m o n i t o r i n g   d i s t o r t i o n   d u r i n g   s u b s e q u e n t  

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

l e n g t h s   of   f a b r i c   f o r   s u b s e q u e n t   c u t t i n g .  

S o l e n o i d s   h a v i n g   a d e q u a t e   p o w e r   t e n d   t o   be  r a t h e r  

b u l k y   and   t h i s   can   c a u s e   d i f f i c u l t i e s   in   l o c a t i n g   t h e  

n i b   of  t h e   pen  c l o s e   t o   t h e   f e l l   l i n e .   The  p r o b l e m  

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

m a c h i n e .   H o w e v e r ,   w h e r e   t h e   p r o b l e m   d o e s   e x i s t ,  

v a r i o u s   m e t h o d s   can  be  e m p l o y e d   t o   a l l e v i a t e   i t .   F o r  

e x a m p l e ,   in  some  s i t u a t i o n s   t h e   s o l e n o i d   can   be  i n c l i n e d  

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

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

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

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

t h e   m a c h i n e   in   s u c h   a  way  t h a t   t h e   n a r r o w e r   pen   p o r t i o n  

can  p r o j e c t   d o w n w a r d   t h r o u g h   t h e   m a c h i n e   so  t h e   n i b  

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



1.  A  f a b r i c   p r o d u c t i o n   m a c h i n e   h a v i n g   m a r k i n g  

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

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

m a r k i n g   a p p a r a t u s   c o m p r i s i n g   L  m a r k i n g   pen   and  m e a n s  

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

m a r k i n g   p e n   i n t o   c o n t a c t   w i t h   t h e   f a b r i c .  

2.  A  m a c h i n e   a c c o r d i n g   t o   c l a i m   1  and  c o m p r i s i n g  

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

s a i d   p r e d e t e r m i n e d   s i g n a l s   t o   move  s a i d   p e n .  
3.  A  m a c h i n e   a c c o r d i n g   to   c l a i m   1  o r   c l a i m   2 

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

s e c u r i n g   a  m a r k i n g   pen   in   t h e   h o l d e r   t o   be  m o v a b l e  

t h e r e w i t h .  

4.  A  m a c h i n e   a c c o r d i n g   t o   a n y  o n e   of   t h e   p r e c e d i n g  

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

p r e d e t e r m i n e d   s i g n a l s   in   t i m e d   r e l a t i o n s h i p   w i t h   t h e  

o p e r a t i o n   o f   t h e   m a c h i n e .  

5.  A  m a c h i n e   a c c o r d i n g   t o   a n y  o n e   of   t h e   p r e c e d i n g  

c l a i m s ,   t h e   m a c h i n e   b e i n g   a  l oom  and   t h e   m a r k i n g   p e n  

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

f e l l   l i n e .  

6.  A  m a c h i n e   a c c o r d i n g   to   c l a i m  6   i n   w h i c h   t w o  

s e t s   of   m a r k i n g   a p p a r a t u s   a r e   p r o v i d e d ,   one   a t   e a c h   s i d e  

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

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

7.  A  m e t h o d   w h i c h   c o m p r i s e s  m a k i n g   m a r k s   on  a  

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

m a c h i n e ,   t h e   m a r k s   b e i n g   made  by  a  m a r k i n g   p e n  

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

s i g n a l s   s u c h   t h a t   t h e   m a r k s   h a v e   an  a c c u r a t e l y   k n o w n  

p r e d e t e r m i n e d   r e l a t i o n s h i p   one   t o   a n o t h e r   so  t h a t  

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

s u b s e q u e n t   p r o c e s s i n g   t h e r e o f .  

8.  A  m e t h o d   a c c o r d i n g   to   c l a i m   7  in   w h i c h   t h e  



p r e d e t e r m i n e d   s i g n a l s   a r e   t r a n s m i t t e d   in   t i m e d  

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

9.  A  m e t h o d   a c c o r d i n g   to   c l a i m   7  or   c l a i m   8  i n  

w h i c h   t h e   p r o d u c t i o n   m a c h i n e   i s   a  loom  and   t h e   m a r k s  

a r e   made  c l o s e   to   t h e   c l o t h   f e l l   l i n e .  

10.  A  m e t h o d   a c c o r d i n g   t o   c l a i m   9  in   w h i c h   t h e  

m a r k s   a r e   made  on  e i t h e r   or   b o t h   of  t h e   f a b r i c  

s e l v e d g e s .  

11.  A  m e t h o d   a c c o r d i n g   t o   c l a i m   10  i n   w h i c h   m a r k s  

a r e   made  s i m u l t a n e o u s l y   on  b o t h   t h e   f a b r i c   s e l v e d g e s .  
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