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©  Apparatus  and  method  for  lubricating  strand  material. 
The  invention  relates  to  an  apparatus  and  method  for 

applying  material,  such  as  lubricant,  to  a  strand  (S),  such  as 
textile  yam  or  thread,  as  the  strand  is  advanced  at  variable 
velocities.  The  strand  (S)  is  engaged  by  a  device  (15)  which 
generates  a  signal  indicative  of  strand  velocity.  The  strand 
(S)  is  also  engaged  by  an  applicator  (16)  which  applies  the 
material  to  the  strand,  the  amounts  of  material  applied  being 
controllably  varied  in  response  to  the  strand  velocity  signal- 
led  by  the  device  (15). 



F i e l d   and  B a c k g r o u n d   of  I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to   a p p l y i n g   m a t e r i a l s   t o  

s t r a n d   m a t e r i a l ,   s u c h   as  l u b r i c a t i n g   t e x t i l e   y a r n ,   a s  

t h e   s t r a n d   m a t e r i a l   i s   a d v a n c e d   in  an  i n d e t e r m i n a t e  

l e n g t h   and  a l o n g   a  p r e d e t e r m i n e d   p a t h .  

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

i n d e t e r m i n a t e   l e n g t h s ,   s u c h   as  t e x t i l e   y a r n s ,   a r e  

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

a p p l i c a t i o n   of  some  m a t e r i a l ,   s u c h   as  a  l u b r i c a n t .  

H e r e t o f o r e ,   many  a r r a n g e m e n t s   have   been   p r o p o s e d   f o r  

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

l u b r i c a n t s   a r e   a p p l i e d   to   s t r a n d   m a t e r i a l s .  

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

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

p r e d e t e r m i n e d   p a t h s   a r e   a d v a n c e d   a t   v a r y i n g   s t r a n d  

v e l o c i t i e s .   Such   v a r i a t i o n   in   s t r a n d   v e l o c i t y   h a s ,   i n  

many  i n s t a n c e s ,   b e e n   a  s o u r c e   of  u n e v e n e s s   in  t h e  

a p p l i c a t i o n   of  l u b r i c a n t s   or  t h e   l i k e .   By  way  of  e x a m p l e  

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

l u b r i c a n t s   s u c h   as  wax  and   t h e   l i k e   may  t a k e   on  f r o m   t h e  

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

upon   t e n s i o n   and  s p e e d   of  t h e   y a r n .   Where   an  a l t e r n a t i v e  

fo rm  of  l u b r i c a n t   a p p l i c a t i o n   i s   u s e d ,   such   as  s p r a y i n g ,  

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

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

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



may  be  c o m p o u n d e d   by  o t h e r   f a c t o r s .   The  same  or  s i m i l a r  

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

p r o c e s s e s   and   a p p a r a t u s .  

In  g e n e r a l ,   u n i f o r m i t y   of  m a t e r i a l   a p p l i c a t i o n   i s  

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

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

m a t t e r ,   i m p r o v e d   u n i f o r m i t y   of  l u b r i c a t i o n   or  t h e   l i k e  

i s   d e s i r a b l e   and  i m p o r t a n t .   In  some  s p e c i f i c   i n s t a n c e s ,  

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

a l o n g   t h e   l e n g t h   of   a  s t r a n d   may  be  d e s i r a b l e .   In  b o t h  

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

c r i t i c a l .  

B r i e f   D e s c r i p t i o n   of  I n v e n t i o n  

In  v i e w   of   t h e   a b o v e   d i s c u s s i o n ,   i t   i s   an  o b j e c t  

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

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

m a t e r i a l s   s u c h   as  t e x t i l e   y a r n   a d v a n c e d   in   i n d e t e r m i n a t e  

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

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

m a t e r i a l   i s   e n g a g e d   and  a  s i g n a l   i n d i c a t i v e   of  s t r a n d  

v e l o c i t y   i s   g e n e r a t e d .   A p p l i c a t i o n   of  l u b r i c a n t   or  t h e  

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

s i g n a l .  

Yet   a  f u r t h e r   o b j e c t  o f  t h e   p r e s e n t   i n v e n t i o n   i s  

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

y a r n   in  a c c o r d a n c e   w i t h   m e t h o d s   u n d e r   w h i c h   t e n s i o n  

i m p o s e d   on  an  e n g a g e d   s t r a n d   may  be  c o n t r o l l a b l y   v a r i e d .  

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



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

c o o r d i n a t e d ,   in  o r d e r   to  f a c i l i t a t e   i m p r o v e d   u n i f o r m i t y  

in  l u b r i c a t i o n .  

Yet   a  f u r t h e r   o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   i s  

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

m a t e r i a l   s u c h   as  t e x t i l e   y a r n   as  t h e   s t r a n d   m a t e r i a l   i s  

a d v a n c e d   in   an  i n d e t e r m i n a t e   l e n g t h   and  a l o n g   a  

p r e d e t e r m i n e d   p a t h ,   and  in   w h i c h   s t r a n d   m a t e r i a l  

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

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

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

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

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

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

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

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

u n i f o r m i t y   or  a  d e s i r e d   p r o f i l e   of  l u b r i c a t i o n .  

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

Some  of  t h e   o b j e c t s   of  t h e   i n v e n t i o n   h a v i n g   b e e n  

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

p r o c e e d s ,   when  t a k e n   in  c o n n e c t i o n   w i t h   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   r e p r e s e n t a t i o n   of  a n  

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

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

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

F i g u r e   1;  a n d  

F i g u r e   3  i s   an  e n l a r g e d   s e c t i o n a l   v i ew  of  t h e  



s u r f a c e   of   t h e   r o l l   of  F i g u r e   2 .  

D e t a i l e d   D e s c r i p t i o n   of   t h e   I n v e n t i o n  

W h i l e   t h e   p r e s e n t   i n v e n t i o n   w i l l   be  d e s c r i b e d   m o r e  

f u l l y   h e r e i n a f t e r   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  

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

i n v e n t i o n   i s   s h o w n ,   i t   i s   to   be  u n d e r s t o o d   a t   t h e   o u t s e t  

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

in   t h e   a p p r o p r i a t e   a r t s   may  m o d i f y   t h e   i n v e n t i o n   h e r e  

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

t h i s   i n v e n t i o n .   A c c o r d i n g l y ,   t h e   d e s c r i p t i o n   w h i c h  

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

d i s c l o s u r e   d i r e c t e d   to   p e r s o n s   of   s k i l l   in  t h e  

a p p r o p r i a t e   a r t s ,   and  n o t   as  l i m i t i n g   upon   t h e   p r e s e n t  

i n v e n t i o n .  

R e f e r r i n g   now  more   p a r t i c u l a r l y   to   t h e  

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

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

i l l u s t r a t e d .   In  t h e   f o r m   s h o w n ,   t h e   a p p a r a t u s   o p e r a t e s  

in  c o n j u n c t i o n   w i t h   a  w i n d e r   of  a  t y p e   h a v i n g   a  p a c k a g e  

w i n d i n g   s p i n d l e   10  and  a  p a c k a g e   d r i v e   m e a n s   11  f o r  

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

12.   The  p a c k a g e   d r i v e   m e a n s ,   in  t h e   f o r m   i l l u s t r a t e d ,   i s  

an  e l e c t r i c a l   m o t o r   r o t a t i n g   t h e   p a c k a g e   w i n d i n g  

s p i n d l e .   As  i s   c o n v e n t i o n a l   in   s u c h   w i n d e r s ,   a  t r a v e r s e  

m o t i o n   c o m p e n s a t o r   14  i s   p r o v i d e d   in  o r d e r   to   m a i n t a i n  

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

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

As  i s   known  to   p e r s o n s   f a m i l i a r   w i t h   s u c h  



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

as  a  t e x t i l e   y a r n   i s   a d v a n c e d   in  i n d e t e r m i n a t e   l e n g t h  

and  a l o n g   a  p r e d e t e r m i n e d ,   d e f i n e d   p a t h   by  t h e   o p e r a t i o n  

of  t h e   p a c k a g e   w i n d i n g   s p i n d l e   and  d r i v e   10,   11.   I n  

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

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

a t   15 ,   f o r   g e n e r a t i n g   a  s i g n a l   i n d i c a t i v e   of  s t r a n d  

v e l o c i t y .   P r e f e r a b l y ,   t h e   m e a n s   15  i n c l u d e s   a n  

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

m a t e r i a l ,   in  p a r t i c u l a r   a  t e x t i l e   y a r n ,   in  s u c h   a  w a y  

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

p r e d e t e r m i n e d   p a t h   i s   q u i t e   a c c u r a t e l y   r e f l e c t e d   b y  

r o t a t i o n   of  t h e   s h e a v e .   By  a p p r o p r i a t e   means   s u c h   as  a  

r o t a t i o n a l   e n c o d e r   of  known  t y p e ,   an  a c c u r a t e   s i g n a l  

i n d i c a t i v e   of  s t r a n d   v e l o c i t y   i s   g e n e r a t e d   by  r o t a t i o n  

of  t h e   m e a n s   15.   F u r t h e r ,   i n a s m u c h   as  t h e   s h e a v e   f o r m i n g  

a  p o r t i o n   of  t h e   m e a n s   15  i s   f i x e d   to   a  s h a f t   f o r  

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

t h e   s t r a n d   E,  an  a p p r o p r i a t e   c o n t r o l l a b l e   b r a k e  

g e n e r a l l y   i n d i c a t e d   a t   17  and  h o u s e d   w i t h i n   t h e   m e a n s  

15,  s u c h   as  a  m a g n e t i c   b r a k e   of   a  known  t y p e   ( s u c h   a s  

shown  in  W h i t e   U n i t e d   S t a t e s   P a t e n t   3 , 7 9 7 , 7 7 5 )   i s  

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

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

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

m a t e r i a l  S .  

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

of  t r a v e l ,   p a s s e s   a d j a c e n t   an  a p p l i c a t o r   means   g e n e r a l l y  



i n d i c a t e d   a t   16.   The  a p p l i c a t o r   m e a n s   16,   in  t h e  

s p e c i f i c   f o r m   shown  and  in   a c c o r d a n c e   w i t h   t h e   p r e s e n t  

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

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

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

16  c o m p r i s e s   a  l u b r i c a t i o n   r o l l   18  m o u n t e d   a d j a c e n t   t h e  

s t r a n d   p a t h   f o r   r o t a t i o n   and  f o r   e n g a g i n g   s t r a n d  

m a t e r i a l   and   t r a n s f e r r i n g   l u b r i c a n t   t h e r e t o .   The  r o l l   1 8  

i s   m o u n t e d   to  r o t a t e   t h r o u g h   a  r e s e r v o i r   19  i n  w h i c h   a  

body   of   l i q u i d   l u b r i c a n t   i s   m a i n t a i n e d .   P r e f e r a b l y ,   t h e  

s u r f a c e   of  t h e   r o l l   18  h a s   a  c h e v r o n   p a t t e r n   of   g r o o v e s  

a p p l i e d   t h e r e t o   ( F i g u r e s   2  and  3 ) ,   so  as  to   d i s t r i b u t e  

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

u n i f o r m i t y   of  a p p l i c a t i o n .   The  c h e v r o n   p a t t e r n   has   b e e n  

f o u n d   to   be  an  i m p o r t a n t   e l e m e n t   of  t h e   s p e c i f i c  

a r r a n g e m e n t   s h o w n .  

The  l u b r i c a n t   r o l l   18  i s   d r i v e n   in  r o t a t i o n   by  a n  

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

e l e c t r i c a l   m o t o r   20,   w h i c h   f o r m s   a  p o r t i o n   of  a  c o n t r o l  

m e a n s .   The  c o n t r o l   means   i s   o p e r a t i v e l y   c o n n e c t e d   to   t h e  

v e l o c i t y   s i g n a l l i n g   means   15  and  to  t h e   a p p l i c a t o r   m e a n s  

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

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

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

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

s i g n a l   p r o c e s s i n g   means   f o r   r e c e i v i n g   s i g n a l s   g e n e r a t e d  

by  t h e   r o t a t i o n a l   e n c o d e r   m e n t i o n e d   h e r e i n a b o v e .   T h e  

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



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

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

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

t h e   d r i v e   means   20  so  as  to   a p p l y   l u b r i c a n t   in  a  d e s i r e d  

u n i f o r m i t y   or  in   a  d e s i r e d   p r o f i l e .   AS  w i l l   b e  

a p p r e c i a t e d   by  p e r s o n s   of  a p p r o p r i a t e   s k i l l   in  t h e  

a p p l i c a b l e   a r t s ,   t h e   a p p l i c a t o r   m e a n s   16  may  t a k e   o t h e r  

f o r m s   s u c h   as  an  a s p i r a t o r ,   may  a p p l y   a  m a t e r i a l   o r  

m a t e r i a l s   o t h e r   t h a n   l u b r i c a n t s ,   a n d / o r   may  a p p l y  

m a t e r i a l   f rom  a  l i q u i d ,   s o l i d   or  gas   s o u r c e .   I n  

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

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

a r e   c o n t r o l l a b l y   v a r i e d   w i t h   v e l o c i t y .  

As  w i l l   be  a p p r e c i a t e d   by  p e r s o n s   of  a p p r o p r i a t e  

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

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

d e r i v e d   f rom  t h e   v e l o c i t y   s i g n a l i n g   m e a n s   15  i s   f u r t h e r  

a d a p t e d   to   a  d e t e r m i n a t i o n   fo  t h e   l e n g t h   of  s t r a n d  

m a t e r i a l .   The  p r e s e n t   i n v e n t i o n   c o n t e m p l a t e s   t h a t   t h e  

c o n t r o l   means   may  c o m p r i s e   l e n g t h   l i m i t   means   ( s u c h   a s  

s u g g e s t e d ,   f o r   e x a m p l e , - i n   W a r s h a w   U n i t e d   S t a t e s   P a t e n t  

3 , 1 7 2 , 7 7 9   or  W e l l e r   U n i t e d   S t a t e s   P a t e n t   3 , 2 9 3 , 7 6 0   o r  

M u t z i g e r   U n i t e d   S t a t e s   P a t e n t   3 , 5 6 4 , 2 1 9 )   and  may  b e  

o p e r a t i v e l y   c o n n e c t e d   to   t h e   p a c k a g e   d r i v e   11  f o r  

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

s t r a n d   m a t e r i a l   a l o n g   t h e   p r e d e t e r m i n e d   p a t h   as  may  b e  

d e s i r e d .   T h u s ,   t h e   f u n c t i o n s   of  t h e   a p p a r a t u s   a s  

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



and  c o n t r o l l i n g   l u b r i c a n t   a p p l i c a t i o n   t h r o u g h   t h e  

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

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

w i n d i n g   upon  s e l e c t e d   p a c k a g e   s i z e s   b e i n g   r e a c h e d .   A s  

w i l l   be  a p p r e c i a t e d   by  p e r s o n s   s k i l l e d   in   t h e   a r t s   o f  

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

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

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

a  n u m b e r   of  i n d i v i d u a l   s t r a n d s   of   m a t e r i a l   b e i n g  

p r o c e s s e d   a t   s u b s t a n t i a l l y   t h e   same  t i m e   on  one  or   m o r e  

a p p a r a t u s .   T h u s ,   t h e   p r e s e n t   i n v e n t i o n   s p e c i f i c a l l y  

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

a r r a n g e m e n t s .   Where   s u c h   a r r a n g e m e n t s   a r e   e m p l o y e d ,   a  

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

t h e   c o n t r o l   of   a  s i n g l e   c o n t r o l   m e a n s ,   w h i l e   means   f o r  

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

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

a r e   p r o v i d e d .  

In  o p e r a t i o n ,   and  as  b r i e f l y   d e s c r i b e d   a b o v e ,  

s t r a n d   m a t e r i a l   s u c h   as  t e x t i l e   y a r n   i s   a d v a n c e d   in   a n  

i n d e t e r m i n a t e   l e n g t h   and   a l o n g   a  p r e d e t e r m i n e d   p a t h .   T h e  

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

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

g e n e r a t e d .   C o n t r o l l a b l y   v a r i a b l e   a m o u n t s   of  l u b r i c a n t  

a r e   a p p l i e d   to  t h e   s t r a n d   m a t e r i a l   as  t h e   m a t e r i a l  

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

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

of   s t r a n d   v e l o c i t y .   By  s u c h   v a r i a t i o n ,   a  u n i f o r m  



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

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

e x i s t s   of  c o n t r o l l i n g   a  p r o f i l e   by  w h i c h   t h e   q u a n t i t y   o f  

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

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

m a t e r i a l ,   s h o u l d   t h a t   be  deemed   d e s i r a b l e .  

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

been   s e t   f o r t h   a  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n  

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

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

s e n s e   o n l y   and  n o t   f o r   p u r p o s e s   of  l i m i t a t i o n .  



1.  An  a p p a r a t u s   f o r   
a p p l y i n g   

m a t e r i a l   s u c h   a s  

l u b r i c a n t   to   s t r a n d   m a t e r i a l  ( S )  s u c h   as  t e x t i l e   y a r n   as  t h e  

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

t h e   a p p a r a t u s   c o m p r i s i n g :  

means (15) for  e n g a g i n g   s t r a n d   m a t e r i a l / a d v a n c i n g   a l o n g  

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

s t r a n d   v e l o c i t y ,   
( 1 6 )  

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

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

s u c h   as   l u b r i c a n t   to   s t r a n d   m a t e r i a l  ( S )   a d v a n c i n g  

t h e r e a l o n g ,   a n d  

c o n t r o l   m e a n s   o p e r a t i v e l y   c o n n e c t e d   to   s a i d  
( 1 5 )  

v e l o c i t   s i g n a l i n g   m e a n s / a n d   to   s a i d   m a t e r i a l   a p p l y i n g  

m e a n s  / f o r   r e s p o n d i n g   to   s i g n a l s   i n d i c a t i v e   of  s t r a n d  

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

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

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

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

2.  An  a p p a r a t u s   a c c o r d i n g   to  C l a i m   1  w h e r e i n   s a i d  
(15)   ( 1 7 )  

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

t e n s i o n   o n  t h e   e n g a g e d   s t r a n d   m a t e r i a l   ( S ) .  

3.  An  a p p a r a t u s   a c c o r d i n g   to  one  of  C l a i m   1  or  C l a i m  

2  w h e r e i n   s a i d   m a t e r i a l   a p p l y i n g   means (16)  c o m p r i s e s  2  w h e r e i n   s a i d   m a t e r i a l   a p p l y i n g   m e a n s /   c o m p r i s e s  

l u b r i c a t i o n   r o l l   means (18) mounted  a d j a c e n t   t h e   p a t h   f o r  

r o t a t i o n   and  f o r   e n g a g i n g   s t r a n d   m a t e r i a l  ( S )  a n d  



t r a n s f e r r i n g   l u b r i c a n t   t h e r e t o ,   and  f u r t h e r   w h e r e i n   s a i d  
( 2 0 )  

c o n t r o l   m e a n s   c o m p r i s e s   d r i v e   means   /  o p e r a t i v e l y  

c o n n e c t e d   to   s a i d   r o l l   means (18) for  d r i v i n g   s a i d   r o l l   m e a n s  

in  r o t a t i o n   a t   a  s p e e d   c o r r e l a t e d   to  i n d i c a t e d   s t r a n d  

v e l o c i t y .  

4.  An  a p p a r a t u s   a c c o r d i n g   t o  c l a i m   3  f u r t h e r  

c o m p r i s i n g   l u b r i c a n t   r e s e r v o i r   means (19) mounted  a d j a c e n t  

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

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

5.  An  a p p a r a t u s   a c c o r d i n g   to   C l a i m   3  w h e r e i n   s a i d  

r o l l   means (18)  has   a  c h e v r o n   p a t t e r n   of  g r o o v e s   in  a  

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

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

6.  An  a p p a r a t u s   a c c o r d i n g   to   one  of  C l a i m   1  or  C l a i m  

2  f u r t h e r   c o m p r i s i n g   p a c k a g e   d r i v e   mean (11) for  a d v a n c i n g  
( S )  

s t r a n d   m a t e r i a l /   a l o n g   t h e   p r e d e t e r m i n e d   p a t h ,   a n d  

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

c o n n e c t e d   to   s a i d   p a c k a g e   d r i v e   means (11) for  c o n t r o l l a b l y  

i n t e r r u p t i n g   c o n t i n u e d   a d v a n c e m e n t  o f   t h e   s t r a n d  
( 1 2 )  

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

a  p r e d e t e r m i n e d   e v e n t .  

7.  An  a p p a r a t u s   a c c o r d i n g   to   C l a i m   6  w h e r e i n   s a i d  

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

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

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

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

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

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



An  a p p l i c a t o r  ( 1 6 )  f o r   a p p l y i n g   m a t e r i a l   a  s t r a n d  8.  An  a p p l i c a t o r / f o r   a p p l y i n g   m a t e r i a l   to   a  s t r a n d   ( S )  

m o v i n g   a d j a c e n t   t h e   a p p l i c a t o r   and  c o m p r i s i n g   r o l l   m e a n s   ( 1 8 )  

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

c i r c u m f e r e n t i a l   f a c e   a d a p t e d   f o r   e n g a g i n g   s t r a n d  
( 2 0 )  

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

r o l l   m e a n s   f o r   d r i v i n g   s a i d   r o l l   m e a n s   in   r o t a t i o n ,   a n d  

means (19) for  a p p l y i n g   m a t e r i a l   to   s a i d   f a c e   f o r   t r a n s f e r  

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

9.  A  m e t h o d   of  a p p l y i n g   m a t e r i a l   s u c h   as  l u b r i c a n t   t o  

s t r a n d   m a t e r i a l  ( S )  s u c h   as   t e x t i l e   y a r n   as   t h e   s t r a n d  

m a t e r i a l   i s   a d v a n c e d   in  an  i n d e t e r m i n a t e   l e n g t h   a n d  
( 1 2 )  

a l o n g   a  p r e d e t e r m i n e d   path (12),  t h e   m e t h o d   c o m p r i s i n g   t h e  

s t e p s   o f :   e n g a g i n g   s t r a n d   m a t e r i a l  ( S )  a d v a n c i n g   a l o n g   t h e  

p a t h   (12)  w h i l e   g e n e r a t i n g  ( 1 5 )  a   s i g n a l   i n d i c a t i v e   of  t h e  

v e l o c i t y   of   m o v e m e n t   of  t h e   s t r a n d   a l o n g   t h e   p a t h ,  
( 1 6 )  

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

as  l u b r i c a n t   to   t h e   s t r a n d   m a t e r i a l   as  t h e   s t r a n d  

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

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

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

10.  A  m e t h o d   a c c o r d i n g   to   C l a i m   9  f u r t h e r   c o m p r i s i n g  

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

e n g a g e d   a d v a n c i n g   s t r a n d   m a t e r i a l .  

l l .   A  m e t h o d   a c c o r d i n g   to   one   of  C l a i m   9  or  C l a i m   1 0  

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

s t r a n d   m a t e r i a l   w i t h   an  a p p l i c a t o r   roll (18) mounted  a d j a c e n t  

t h e   p a t h ( 1 2 )  f o r   r o t a t i o n   and  t r a n s f e r r i n g   m a t e r i a l  t h e   p a t h  ( 1 2 )  f o r   r o t a t i o n   and  t r a n s f e r r i n g   m a t e r i a l  

t h e r e f r o m ,   and  f u r t h e r   c o m p r i s e s   d r i v i n g / t h e   r o l l   i n  



r o t a t i o n   a t   a  s p e e d   c o r r e l a t e d   to   i n d i c a t e d   s t r a n d  

v e l o c i t y .  

12.   A  m e t h o d   a c c o r d i n g   to   C l a i m   11  f u r t h e r   c o m p r i s i n g  
(18 )   ( 1 9 )  

r o t a t i n g   t h e   r o l l   t h r o u g h   a  r e s e r v o i r / m o u n t e d   a d j a c e n t  

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

l u b r i c a n t   to   be  a p p l i e d .  

13.   A  m e t h o d   a c c o r d i n g   to  one  of  C l a i m   9  or  C l a i m   1 0  

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

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

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

c o n d i t i o n .  

14.  A  m e t h o d   a c c o r d i n g   to   C l a i m   13  f u r t h e r   c o m p r i s i n g  

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

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

p r e d e t e r m i n e d   c o n d i t i o n   and  i n t e r r u p t i n g   c o n t i n u e d  

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

r e s p o n s e   to  s u c h   d e t e c t i n g .  
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