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Fie ld   of  the  I n v e n t i o n  

This  i n v e n t i o n   r e l a t e s   to  methods  and  a p p a r a t u s   f o r  

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

t h e r e o f   and,  more  p a r t i c u l a r l y ,   to  the  p r o c e s s i n g   of  c i g a r e t t e  

f i l t e r   tow  for  the  making  of  c i g a r e t t e   f i l t e r s   of  type  i n c l u d i n g  

a d d i t i v e   m a t e r i a l .  

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

P r io r   a r t   t e c h n i q u e s   for  the  m a n u f a c t u r e   of  c i g a r e t t e  

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

tow  have  i nvo lved   the  c o m p r e s s i o n   of  r o d - s h a p e d   tow  to  form  a 

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

T y p i c a l l y ,   the  tow  is  p r o c e s s e d   by  long-known  a p p a r a t u s   i n to   r od  

c o n f i g u r a t i o n   and  t o w  c o m p r e s s i n g   a p p a r a t u s   o p e r a t e s   upon  l o n g i -  

t u d i n a l l y   spaced  p o r t i o n s   of  the  c o n t i n u o u s l y   advanced  tow  r o d .  

Upon  a p p l i c a t i o n   of  the  a d d i t i v e   m a t e r i a l   to  the  rod  d e p r e s s i o n s ,  

the  rod  is  s u i t a b l y   c l o s e d   about   the  m a t e r i a l   and  f u r t h e r  

o p e r a t e d   upon  by  wrapp ing ,   s e a l i n g   and  c u t t i n g   u n i t s   to  form 

f i n i s h e d   c i g a r e t t e   f i l t e r s .   Such  p r i o r   a r t   p r a c t i c e s   are  s e t  

f o r t h   in  U.S.  P a t e n t s   No.  3 , 8 3 7 , 2 6 4 ,   No.  3 , 8 4 4 , 2 0 0 ,   No. 

3 , 8 8 4 , 7 4 1 ,   No.  3 , 9 1 0 , 1 6 6  a n d   No.  3 , 8 4 7 , 0 6 4 .  

The  a b o v e - d i s c u s s e d   t e c h n i q u e   has  advan tage   in  v a r i o u s  

r e s p e c t s   over  o ther   known  p r a c t i c e s   in  which  i n d i v i d u a l   f i l t e r  

p lugs   are  s e p a r a t e d   from  one  a n o t h e r   by  spaces   for  r e c e i p t   o f  

a d d i t i v e   m a t e r i a l ,   such  p r a c t i c e   be ing   g e n e r a l l y   r e f e r r e d   to  a s  

p l u g - s p a c e - p l u g   f i l t e r   making.   Thus,  the  f i r s t - d i s c u s s e d   p r a c -  

t i c e   avoids   the  need  for  p r e - f o r m i n g   i n d i v i d u a l   f i l t e r   plugs  and 

m a i n t a i n i n g   p r e c i s e   spac ing   t h e r e b e t w e e n   in  the  course   of  c o n -  

veyance  to  a d d i t i v e   m a t e r i a l   d i s p e n s i n g   u n i t s .   A  d i s a d v a n t a g e  

e x i s t s ,   however,   in  the  f i r s t - d i s c u s s e d   p r a c t i c e   based  on  i t s  

c h a r a c t e r i s t i c   tow  c o m p r e s s i o n .   By  r eason   t h e r e o f ,   the  f i l a m e n t  



d e n s i t y   per  un i t   volume  of  the  tow  l o n g i t u d i n a l l y   of  the  f i n i s h e d  

f i l t e r   e l ement   changes   from  nominal   d e n s i t y   in  f i l t e r   e l e m e n t  

p o r t i o n s   not  c o n t a i n i n g   a d d i t i v e   m a t e r i a l ,   i . e . ,   u n c o m p r e s s e d  

r e g i o n s ,   to  u n d e s i r a b l y   i n c r e a s e d   d e n s i t y   in  t hose   f i l t e r   e l e m e n t  

p o r t i o n s   c o r r e s p o n d i n g   to  tow  c o m p r e s s i o n   r e g i o n s .   P o s s i b l e  

r e s u l t s   are  an  u n d e s i r a b l e   i n c r e a s e   of  draw  r e s i s t a n c e   in  t h e  

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

f i r m n e s s  o r   in  rod  d i a m e t e r   in  such  f i l t e r   p o r t i o n s .  

It  is  an  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  

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

improved  methods  and  a p p a r a t u s   for  p r o c e s s i n g   of  c o n t i n u o u s  

f i l t e r   tow  to  p roduce   such  f i l t e r s .  

It  is  a  m o r e  g e n e r a l   o b j e c t   of  the  i n v e n t i o n  t o   p r o v i d e  

e l o n g a t e   a r t i c l e s ,   compr i sed   of  a  p l u r a l i t y   of  c o n t i n u o u s  

f i l a m e n t s   and  c h a r a c t e r i z e d   by  l o n g i t u d i n a l   v a r i a t i o n   in  f i l a -  

m e n t a r y   m a t e r i a l   volume  accompanied   by  s u b s t a n t i a l l y   c o n s t a n t  

f i l a m e n t   d e n s i t y   per  un i t   volume  t h r o u g h o u t   t h e i r   l o n g i t u d i n a l  

e x t e n t ,   and  methods  a n d  a p p a r a t u s   for  making  the  s a m e .  

In  a t t a i n i n g   the  f o r e g o i n g   and  o t h e r   o b j e c t s ,   t h e  

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

r i a l   is  advanced  c o n t i n u o u s l y   l o n g i t u d i n a l l y   be tween   m u t u a l l y  

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

spaced   e x t e n t s   of  such  m a t e r i a l   in  t r a n s i t   be tween  the  l o c a t i o n s  

are   s u b j e c t e d   to  s t r e t c h i n g   whi le   o t h e r   e x t e n t s   of  s u c h  m a t e r i a l  

in  t r a n s i t   are  m a i n t a i n e d   in  u n s t r e t c h e d   c o n d i t i o n   t h r o u g h o u t  

such  t r a n s i t .   The  r e s p e c t i v e   e x t e n t s   of  the  s t r e t c h e d   a n d  

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

whereby  any  d e s i r e d   l o n g i t u d i n a l   e x t e n t   of  l e s s e n e d   f i l a m e n t a r y  

m a t e r i a l   volume  may  be  p r o v i d e d   in  such  c o n t i n u o u s l y   a d v a n c i n g  

tow  wh i l e   f i l a m e n t   d e n s i t y   per  un i t   c r o s s - s e c t i o n   is  m a i n t a i n e d  

s u b s t a n t i a l l y   c o n s t a n t .  



In  c i g a r e t t e   f i l t e r   m a n u f a c t u r e   in  a c c o r d a n c e   wi th   t h e  

i n v e n t i o n ,   low  f i l a m e n t   volume  p o r t i o n s   of  the  tow  are  s e l e c t e d  

in  l o n g i t u d i n a l   e x t e n t   c o r r e s p o n d i n g   to  the  e x t e n t   of  f i l t e r  

e l e m e n t s   in  which  a d d i t i v e   m a t e r i a l   is  to  be  i n c l u d e d .  

A c c o r d i n g l y ,   r e s i s t a n c e   to  draw  is  g e n e r a l l y   un i fo rm  t h r o u g h o u t  

the  f i n i s h e d   f i l t e r   e l emen t   and  the  a d d i t i v e   m a t e r i a l   does  n o t  

give  r i s e   to  i n c r e a s e d   rod  f i r m n e s s   or  d i a m e t e r .  

The  f o r e g o i n g   and  o the r   o b j e c t s   and  f e a t u r e s   of  t h e  

i n v e n t i o n   w i l l   be  e v i d e n t   from  the  f o l l o w i n g   d e t a i l e d   d e s c r i p t i o n  

of  p r e f e r r e d   p r a c t i c e s   and  embodiments  and  from  the  d r a w i n g s  

whe re in   l i k e   r e f e r e n c e   numera l s   i d e n t i f y   l i k e   p a r t s   t h r o u g h o u t .  

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

a p p a r a t u s   a c c o r d i n g   with  the  i n v e n t i o n   shown  in  c o n j u n c t i o n   w i t h  

c i g a r e t t e   f i l t e r - m a k i n g   a p p a r a t u s .  

Fig.   2  is  a  showing  of  the  Fig .   1  tow  p r o c e s s i n g  

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

t h e r e o n .  

Fig.   3  is  a  g e o m e t r i c   i l l u s t r a t i o n   of  p r o g r e s s i v e  

d i s t a n c e   change  between  a d j a c e n t   cam  t ips   14a  and  16a  of  the  F i g .  

1  tow  p r o c e s s i n g   a p p a r a t u s   in  the  course   of  cam  r o t a t i o n .  

F igs .   4 ( a ) -4 (m)   i l l u s t r a t e   the  r e s p e c t i v e   o r i e n t a t i o n s  

of  cams  14  and  16  in  the  course   of  120°  r o t a t i o n   t h e r e o f .  

Fig.   5  is  a  f r o n t   e l e v a t i o n a l   view  of  a  p r e f e r r e d  

a p p a r a t u s   embodiment  of  the  i n v e n t i o n .  

Fig.  6  is  a  p lan  view  of  the  Fig.  5  a p p a r a t u s .  

Fig.   7  is  a  p a r t i a l   rear   e l e v a t i o n a l   view  of  the  F ig .   5 

a p p a r a t u s .  

Fig.  8  is  a  p a r t i a l   s ide  e l e v a t i o n a l   view  of  the  Fig .   5 

a p p a r a t u s ,   s e c t i o n e d   and  broken  away  to  show  d e t a i l .  



D e t a i l e d   D e s c r i p t i o n   of  P r e f e r r e d   Embodiments  and  P r a c t i c e s  

R e f e r r i n g   to  Fig.   1,  tow  T  is  formed  i n t o   e l o n g a t e d  

c o n t i n u o u s   rod  c o n f i g u r a t i o n   by  forming  horn  10  of  w e l l - k n o w n  

commerc i a l   usage  and  is  led  in  such  c o n f i g u r a t i o n   i n t o   s t r e t c h i n g  

a p p a r a t u s   12,  c o m p r i s e d   in  the  F ig .   1  embodiment  of  o p p o s e d   cams 

14  and  16,  each  of  t r i a n g u l a r   shape  and  r o t a t e d   in  m u t u a l l y  

o p p o s i t e   s e n s e s   as  i n d i c a t e d   by  the  a r rows .   For  d i s c u s s i o n  

p u r p o s e s ,   t e n s i o n i n g   rod  or  r o l l e r   18  s h a l l   be  c o n s i d e r e d   to  be  a  

tow  i s sue   l o c a t i o n   and  t e n s i o n i n g   rod  or  r o l l e r   20  s h a l l   be  c o n -  

s i d e r e d   to  be  a  tow  t a k e - u p   l o c a t i o n .  

Tow  advanc ing   l o n g i t u d i n a l l y   l e f t w a r d l y   of  rod  20 

p a s s e s   b e n e a t h   p o r t i o n   22  of  d i s p e n s i n g   un i t   24.  Uni t   24 

i n c l u d e s   p o r t s   26  and  28,  r e s p e c t i v e l y   for  i n s e r t i n g   a d d i t i v e  

m a t e r i a l   and  f l u i d i z i n g   medium  to  hopper  30.  C o l l e c t o r   wheel  32 

is  keyed  to  d r i v e   s h a f t   34  for  r o t a t i o n   as  i n d i c a t e d   w i t h i n   u n i t  

24.  N e g a t i v e l y - p r e s s u r i z e d   c o n d u i t   36  is  f i x e d l y   d i s p o s e d   w i t h  

r e s p e c t   to  wheel   32  as  is  p o s i t i v e l y - p r e s s u r i z e d   c o n d u i t   3 8 ,  

s u i t a b l e   s t r u c t u r e   for  t h i s   pu rpose   being  se t   f o r t h   in  U . S .  

P a t e n t   No.  4 , 0 0 5 , 6 6 8 ,   commonly  a s s i g n e d   h e r e w i t h .   As  shown  i n  

more  d e t a i l   in  such  '668  p a t e n t ,   c o l l e c t o r   wheel  32  i n c l u d e s  

s l o t s   40  e x t e n d i n g   r a d i a l l y   o u t w a r d l y   from  a  r a d i a l   l o c a t i o n   i n  

r e g i s t r y   wi th   d u c t s   36  and  38  to  the  c o l l e c t o r   wheel  p e r i p h e r y ,  

a i r   p e r m e a b l e   d i s c s   42  being  f i x e d l y   d i s p o s e d   in  t h e  s l o t s .   As 

the  s l o t s   communicate   with  duct   36,  a d d i t i v e   m a t e r i a l   is  d r a w n  

from  hopper  30  i n t o   the  s l o t   p o r t i o n   r a d i a l l y   outward  o f  d i s c s   42 

and  the  t h u s - f i l l e d   s l o t s   are  t r a n s p o r t e d   to  d i s p e n s i n g   s t a t i o n  

44,  in  the  c o u r s e   of  which  movement  the  s l o t s   communica te   w i t h  

duct  38  for   p r e s s u r i z e d   d i s p e n s i n g   of  t h e i r   c o n t e n t s   on to   tow  T .  

D i spensed   m a t e r i a l   r e s i d e n t   on  tow  T  i s  i n d i c a t e d   at  46.  As  is  t o  

be  a p p r e c i a t e d ,   the  s p e c i f i c   s t r u c t u r e   of  uni t   24  does  not  form  a  



pa r t   of  the  p r e s e n t   i n v e n t i o n   and  a l t e r n a t e   m a t e r i a l   d i s p e n s i n g  

a p p a r a t u s   may  of  course   be  employed.   The  s u b j e c t   i n v e n t i o n   c o n -  

cerns   i t s e l f ,   r a t h e r ,   with  p r o c e s s i n g   of  tow  T  to  c o n t r o l   tow 

f i l a m e n t   volume  and  d e n s i t y   over  tow  p o r t i o n s   48,  to  w h i c h  

a d d i t i v e   m a t e r i a l   46  is  a p p l i e d ,   and  a d j a c e n t   tow  p o r t i o n s   50,  t o  

which  a d d i t i v e   m a t e r i a l   is  not  a p p l i e d .  

Turning  to  Fig.   2,  v a r i o u s   g e o m e t r i c a l   a s p e c t s   of  t h e  

p r e f e r r e d   s t r u c t u r e   for  un i t   12  are  i n d i c a t e d .   Cam  14  is  r o t a t e d  

about   i t s   c e n t e r   c1  and  has  t u r n i n g  r a d i u s   r1  and  i t s   t h r e e   s i d e s  

are  of  equal   l e n g t h   11.  The  cam  t i p s   are  i d e n t i f i e d   as  14a,  14b  

and  14c.  For  p o s i t i o n i n g   r e f e r e n c e   p u r p o s e s ,   the  cam  s i d e  

e x t e n d i n g   between  cam  t i p s   14b  and  14c  forms  an  angle   a1  wi th   t h e  

h o r i z o n t a l .  

Cam  16  has  c e n t e r   c2,  t u r n i n g   r a d i u s   r2  and  cam  t i p s  

16a,  16b  and  16c.  Each  s ide   of  cam  16  is  of  l e n g t h   12,  w h i c h  

exceeds   l e n g t h   11  of  cam  1 4  t o   e f f e c t   the  s t r e t c h i n g   of  tow.  By 

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

F i g s .   5  and  6,  cams  14  and  16  are  r o t a t e d   in  r e s p e c t i v e   o p p o s i t e  

s e n s e s   at  the  same  r o t a t i o n a l   speed  with  c e n t e r s   c1  and  c2  on  a 

common  v e r t i c a l   axis   and  m u t u a l l y   spaced   by  d i s t a n c e   s r 2 .   Fo r  

r e f e r e n c e   p u r p o s e s ,   a  l i n e   e x t e n d i n g   b e t w e e n  c a m   t i p   16a  a n d  

c e n t e r   c2  of  cam  16  is  i d e n t i f i e d   as  forming  angle   @1  wi th   t h e  

h o r i z o n t a l .  

As  is  known  in  the  p r i o r   a r t ,   t r a c t a b l e   m a t e r i a l   may  be  

s t r e t c h e d   over  i t s   l e n g t h   by  use  of  d i f f e r e n t l y - s i z e d ,   s u c c e s -  

s i v e l y   d i s p o s e d   t r a n s p o r t   r o l l e r s .   In  Fig.   2,  c o n s i d e r ,   f o r  

pu rposes   of  e x p l a n a t i o n ,   cam  t i p s   14c  and  16c  to  be  p o i n t s   on  t h e  

p e r i p h e r y   of  such  p r i o r   a r t   r o l l e r s   and  to  be  d i s p l a c e d   t h r o u g h  

d i s t a n c e s   d1  and  d2  on  r o l l e r   r o t a t i o n   through  a  90°  a n g l e .  

D i s t a n c e   d l , d e f i n e s   the  l o n g i t u d i n a l   measure  of  tow  i s sued   by  r o d  



18  and  d i s t a n c e   d2  the  l o n g i t u d i n a l   measure  of  tow  c o l l e c t e d   by 

rod  20.  Since  r2  exceeds   r l ,   d2  exceeds   d1  and  the  tow  i s  

a c c o r d i n g l y   s t r e t c h e d .   Such  s t r e t c h i n g   occu r s   u n i f o r m l y   over  t h e  

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

c o l l e c t i n g   l o c a t i o n s   where  such  p r i o r   a r t   r o l l e r s   are   e m p l o y e d .  

In  c o n t r a s t ,   the  F ig .   2  a p p a r a t u s   e n a b l e s   s t r e t c h i n g   o v e r  

s e l e c t i v e   p o r t i o n s   of  such  t r a n s p o r t e d   m a t e r i a l ,   as  w i l l  b e  

u n d e r s t o o d   from  F i g s .   3  and  4(a)  t h rough   4(m),  now  j o i n t l y  

d i s c u s s e d .  

In  F ig .   4 (a),   cams  14  and  16  are  in  t h e i r   F i g .   2 

o r i e n t a t i o n   and  two  i n t e r - c a m   t i p   d i s t a n c e s   are  n o t e d ,   dc l   a n d  

dp l .   D i s t a n c e   dcl   is  d e f i n e d   as  the  d i s t a n c e   be tween  the  l e a d i n g  

cam  t i p   of  cam  14  e n g a g i n g   tow  T,  namely,   cam  t i p   14a,   and  the  t i p  

of  cam  16  c l o s e s t   t h e r e t o ,   namely,   cam  t i p   16a.  D i s t a n c e   dpl  i s .  

d e f i n e d   as  the  d i s t a n c e   between  such  l e a d i n g   o p e r a t i v e   cam  t i p   o f  

cam  14  and  the  l a g g i n g   o p e r a t i v e   cam  t i p   of  cam  16,  n a m e l y ,  c a m  

t i p   16b.  Commencement  of  tow  s t r e t c h i n g   w i l l   occur   as  d i s t a n c e  

d  l e s s   d i s t a n c e   dc  becomes  equal   to  d i s t a n c e   11,  i . e . ,   t h e  

common  l e n g t h   of  the  s i d e s   of  cam  1 4 .  

In  F i g s .   4(b)  t h r o u g h   4(m),  each  of  cams  14  and  16  i s  

r o t a t e d   s t e p w i s e   t h r o u g h   10°  a n g u l a r   movements .   Thus ,   in  F i g .  

4 ( b ) ,   cam  14  has  been  r o t a t e d   c o u n t e r c l o c k w i s e   by  10°  from  i t s  

F ig .   4(a)  o r i e n t a t i 6 n   and  cam  16  has  been  r o t a t e d   10°  c l o c k w i s e  

from  i t s   F ig .   4(a)  o r i e n t a t i o n .   The  a b o v e - n o t e d   i n t e r - c a m   t i p  

d i s t a n c e   c o n d i t i o n   f o r  s t r e t c h i n g   is  o b s e r v e d   not  to  e x i s t   i n  

F ig .   4(b)  and  is  s t i l l   absen t   in  the  cou r se   of  f u r t h e r   cam 

r o t a t i o n .   shown  in  F ig .   4 ( c ) .   S t r e t c h i n g   commences  at  a  

r o t a t i o n a l   j u n c t u r e   between  the  showings  of  F i g s .   4(c)   and  4 ( d )  

at  which  j u n c t u r e   the  s t r e t c h i n g   c o n d i t i o n   is  met.  S t r e t c h i n g   o f  

the  p o r t i o n   of  tow  T  be tween  cam  t i p s   14a  and  16a  c o n t i n u e s ,   o n c e  



commenced,  t h rough   the  s u c c e e d i n g   o r i e n t a t i o n s ,   with  maximum 

s t r e t c h i n g   o c c u r i n g   at  a p p r o x i m a t e l y   the  o r i e n t a t i o n a l   d i s p o s i -  

t i on   of  the  cams  shown  in  Fig .   4 ( k ) .   As  r o t a t i o n   of  the  cams 

p r o g r e s s e s   f u r t h e r   i n to   the  F ig .   4(1)  o r i e n t a t i o n ,   i t   w i l l   be 

o b s e r v e d   t ha t   the  r e t e n t i o n   of  p o r t i o n   Pa  and  Pb  [ F i g .  4 ( g ) ]   o f  

tow  T,  r e s p e c t i v e l y   by  cam  t i p s   14a  and  14c  of  cam  14  and  cam  t i p s  

16a  and  16b  of  cam  16,  d i m i n i s h e s   and  goes  to  n i l   as  t o w  T  

r e l e a s e s   from  the  s ide   of  cam  between  cam  t i p s   14a  and  14c  a s  

f u l l y   occur s   in  the  o r i e n t a t i o n   shown  in  F ig .   4(m).  Such  r e t e n -  

t i on   or  c a p t u r e   of  tow  p o r t i o n s   Pa  and  Pb  is  e n a b l e d   by  the  r e l a -  

t i v e l y   sha rp   angu l a r   r e l a t i o n   be tween  the  cam  s i d e s   whereby  t h e  

cam  t i p s   e f f e c t i v e l y   r e s t r a i n   from  r e l a t i v e   l o n g i t u d i n a l   movement  

opposed  ends  of  each  of  p o r t i o n s   Pa  and  Pb.  Such  c a p t u r e   a s p e c t  

is  o p e r a t i v e   as  the  d i s t a n c e   s t r e t c h i n g   c o n d i t i o n   is  m e t .  

In  Fig.   3,  the  r e s p e c t i v e   o r i e n t a t i o n s   and  e x t e n t s   o f  

dcl  th rough   dcl3  are  shown.  Compar ison   t h e r e o f   with  c o r r e s p o n d -  

ing  dp  measuremen t s   w i l l   i n d i c a t e   f u r t h e r   t h a t   s t r e t c h i n g  

commences  between  dc3  and  dc4  and  is  d i s c o n t i n u e d   between  d c l 2  

and  d c l 3 .   Thus,  Fig.   3  d e p i c t s   the  zone  of  tow  s t r e t c h i n g   u n d e r  

the  i n f l u e n c e   of  cam  t i p s   14a  and  16a.  Like  s t r e t c h i n g   z o n e s  

apply   s u c c e s s i v e l y   for  s t r e t c h i n g   between  cam  t i p s   14c  and  1 6 c ,  

as  w i l l   commence  on  f u r t h e r   cam  o r i e n t a t i o n   from  the  F ig .   4(m) 

showing ,   and  t h e r e a f t e r   for  s t r e t c h i n g   between  cam  t i p s   14b  and  

16b.  Since  a l l   s t r e t c h i n g   o p e r a t i o n s   are  i d e n t i c a l ,   l e n g t h s   o f  

s t r e t c h e d   p o r t i o n s   are  uniform  as  are  l e n g t h s   of  u n s t r e t c h e d  

p o r t i o n s .  

R e f e r r i n g   to  Fig.   4 (g ) ,   the  l e a d i n g   p o r t i o n   of  tow  T,  

i . e . ,   c l o s e s t   to  cam  t i p   16a,  is  s t r e t c h e d ,   whereas   the  s u c c e s -  

s ive   p o r t i o n   of  tow  T  l e a d i n g   r e a r w a r d l y   to  cam  t i p   14c  i s  

u n s t r e t c h e d .   The  r e s p e c t i v e   e x t e n t s   of  such  s t r e t c h e d   and  



u n s t r e t c h e d   p o r t i o n s   may  be  v a r i e d   by  v a r i a t i o n   of  the  g e o m e t r i c  

p a r a m e t e r s   shown  in  Fig.   2,  i . e . ,   a1,   r1,   r2  and  a  r a t i o   S ,  

d e f i n e d   as  sr2 r2,  s r2   being  the  d i s t a n c e   between  cam  c e n t e r s   c1  and  

c2.  P r e s e l e c t i o n   of  the  e x t e n t s   of  s t r e t c h e d   and  u n s t r e t c h e d  

p o r t i o n s   of  tow  is  accommodated  by  the  f o l l o w i n g   a n a l y t i c a l  

d e f i n i t i o n s   of  dc  and  dp,  whe re in   the  angle   β  i s   of  measure   e q u a l  

to  the  d i f f e r e n c e   between  a n g l e s   a  and  @ :  

a n d  

where  f  e q u a l s   r 1 / r 2 .  

In  an  i l l u s t r a t i v e   p r a c t i c e   us ing  the  F ig .   2  s t r e t c h i n g  

a p p a r a t u s ,   with  i n i t i a l   cam  o r i e n t a t i o n   a  =  90° ,   @ =  48°  and  w i t h  

S  =  1 .6405 ,   f  =  0 .92 ,   12  =  25  mm.  and  11  = 23  mm.,  the  f o l l o w i n g  

t a b u l a t i o n   of  va lue s   a p p l i e s .  



R e t e n t i o n   of  tow  on  cam  s i de s   with  dp-dc  equal   to  11,  i . e . ,   com- 

mencement  of  s t r e t c h i n g ,   is  noted  to  occur  between  a=  80°  and  @ = 

70°.   Maximum  s t r e t c h i n g   is  noted  between  a  =  20°  and  a=  10°  a n d  

c o n c l u s i o n   of  s t r e t c h i n g   ( r e l e a s e )   is  noted  at  about   a  =  - 1 0 ° .  

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

and  s u c c e s s i v e   u n s t r e t c h e d   tow  p o r t i o n s   are  11.4  mm.  and  13.6  mm. 

This  da t a   is  i n c l u d e d   in  the  t a b l e   below  as  Example  1.  I n  

Examples  2  and  3,  6  is  i n c r e a s e d   s u c c e s s i v e l y   wi th   o t h e r   p a r a -  

m e t e r s   as  in  Example  1.  These  p r a c t i c e s   give  s u c c e s s i v e l y  

i n c r e a s e d   measures   of  s t r e t c h e d   l e n g t h s   and  c o r r e s p o n d i n g   d e -  

c r e a s e d   measures   of  u n s t r e t c h e d   l e n g t h s .   In  Example  4,  t h e  

Example  2  p a r a m e t e r   va lue s   app ly ,   except   t ha t   11  and  f  are  d e -  

c r e a s e d .   As  compared  with  Example  2  r e s u l t s ,   the  Example  4  p r a c -  

t i c e   d e c r e a s e s   s t r e t c h e d   l e n g t h   and  i n c r e a s e s   u n s t r e t c h e d   l e n g t h .  

In  Example  5,  a l l   Example  2  pa r ame te r   va lues   app ly   e x c e p t   S  i s  

d e c r e a s e d ,   with  c o n s e q u e n t   i n c r e a s e   in  s t r e t c h e d   l e n g t h   and  d e -  

c r e a s e   in  u n s t r e t c h e d   l e n g t h   from  tha t   of  Example  2 .  

R e f e r r i n g   to  F i g s .   5-8,  d r i ve   s h a f t   52  has  gear  54 

f i x e d   t h e r e t o   in  engagement   with  i d l e r   gear  56  (F igs .   7,  8 ) .  

Shaf t   56a  of  gear  56  has   gear  suppor t   b r a c k e t s   58  and  60  s e c u r e d  

t h e r e t o   as  i n d i c a t e d ,   with  b r acke t   60  s u p p o r t i n g   gear  62.  S h a f t  

62a  of  gear  62  d r i v e s   s h a f t   64  through  coup l e r   66,  s h a f t   64  h a v i n g  

upper  t r i a n g u l a r   cam  68  r e l e a s a b l y   secured   t h e r e t o   by  f i t t i n g   70 

for  pu rposes   d i s c u s s e d   b e l o w .  



At  i t s   end  o p p o s i t e   gear  54,  d r i v e   s h a f t   52  has  gear   72 

f i x e d   t h e r o t o   in  engagement   wi th   gear  74.  Gear  74  is  s e c u r e d   t o  

s h a f t   76  which  s u p p o r t s   lower  t r i a n g u l a r   cam  78.  As  d r i v e   s h a f t  

52  is  d r i v e n   c o u n t e r c l o c k w i s e   (Fig .   5),  gear   72  i m p a r t s   c l o c k w i s e  

r o t a t i o n   to  gear  74  and  hence  lower  cam  78.  C o n v e r s e l y ,   g e a r s   5 4 ,  

56  and  62  impar t   c o u n t e r c l o c k w i s e   r o t a t i o n   to   upper  cam  6 8 .  

For  p u r p o s e s   of  v a r y i n g   the  s p a c i n g   between  cams  78  a n d  

68,  the  f i t t i n g s   on  i d l e r   gear   s h a f t   56a  a re   r e l e a s e d   and  b r a c k e t  

60  is  r o t a t e d   with  r e s p e c t   to  b r a c k e t   58.  This   a c t i o n   d i s p l a c e s  

gear   62  and  cam  68,  c o u p l e r   66  being  l i k e w i s e   d i s p l a c e d   in  h o u s -  

ing  t r a c k s   80a  and  80b  i n t o   new  p o s i t i o n .   On  d e s i r e d   s p a c i n g   o f  

the  cams,  the  s h a f t   56a  f i t t i n g s   are  a g a i n   s e c u r e d .   At  t h i s  

j u n c t u r e ,   f i t t i n g   70  is  r e l e a s e d   and  cam  68  r o t a t e d   on  s h a f t   64  t o  

r eassume  i t s   d e s i r e d   o r i e n t a t i o n   a n g l e .  

Gear  82  is  in  engagement   with  gear   72  and  is  keyed  t o  

s h a f t   84  which  s u p p o r t s   o u t p u t   p r i s m a t i c   s h a f t   86.  Inpu t   p r i s -  

ma t i c   s h a f t   88  is  r o t a t e d   by  gear  72  t h r o u g h   i n t e r m e d i a t e   g e a r s  

74,  90,  92,  gear   94  being  keyed  to  s h a f t   96  s u p p o r t i n g   p r i s m a t i c  

s h a f t   88.  In  t h i s   embodiment ,   the  p r i s m a t i c   s h a f t s   have  s q u a r e  

c r o s s - s e c t i o n   and  are  r o t a t e d ,   by  gear   r a t i o   s e l e c t i o n   at   a  

r o t a t i o n a l   speed  of   t h r e e - q u a r t e r s   the  r o t a t i o n a l   speed  of  t h e  

t r i a n g u l a r   cams.  The  e x t e n t   of  each  f l a t   f a c e   of  p r i s m a t i c   s h a f t  

86  in  i t s   d i r e c t i o n   of  r o t a t i o n   is  equal   to  the   l e n g t h   of  the  f l a t  

f a c e s   of  t r i a n g u l a r   cam  78  in  i t s   d i r e c t i o n   of  r o t a t i o n .   The 

e x t e n t   of  each  f l a t   face  of  p r i s m a t i c   s h a f t   88  in  i t s   d i r e c t i o n   o f  

r o t a t i o n   is  equal   to  the  l e n g t h   or  the  f l a t   f a ce s   of  t r i a n g u l a r  

cam  68  in  i t s   d i r e c t i o n   o f  r o t a t i o n .   T h e  a d d i t i o n   of  the  p r i s -  

m a t i c   s h a f t s   to  the  s t r e t c h i n g   a p p a r a t u s   s e r v e s   to  m a i n t a i n  

t e n s i o n   in  tow  T  w i t h o u t   f u r t h e r   a p p r e c i a b l y   s t r e t c h i n g   i t .  

While  the  i n v e n t i o n   has  been  d i s c l o s e d   by  way  o f  

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



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

or  w i t h o u t   a d d i t i v e   m a t e r i a l ,   the  i n v e n t i o n   c o n t e m p l a t e s   v a r i a -  

t i o n   in  such  p r a c t i c e s ,   a p p a r a t u s   and  m a n u f a c t u r e .   Thus,   m o d i -  

f i c a t i o n   of  the  p a r t i c u l a r l y   shown  t r i a n g u l a r   cam  v e r s i o n   of  t h e  

a p p a r a t u s   and  accompanying  p r a c t i c e   can  be  u n d e r t a k e n   p r o v i d i n g  

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

F u r t h e r ,   whi le   the  i n v e n t i o n   c o n t e m p l a t e s   p r i n c i p a l l y   t h e  

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

a s p e c t s ,   any  a d d i t i v e   m a t e r i a l   may  be  used  as  d e s i r e d .   I n  

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

m a t e r i a l ,   the  same  lends   i t s e l f   to  such  p r a c t i c e s   as  v a r i a b l e   dye 

t a k e - u p   in  the  p r o d u c t i o n   of  n o v e l t y   yarns   and  the  l i k e .  

A c c o r d i n g l y ,   i t   is  to  be  a p p r e c i a t e d   t h a t   the  p a r t i c u l a r l y  

d i s c l o s e d   p r a c t i c e s ,   a p p a r a t u s   and  p r o d u c t s   are  i n t e n d e d   in  a 

d e s c r i p t i v e   and  not  in  a  l i m i t i n g   s e n s e .   The  t rue   s p i r i t   and 

scope  of  the  i n v e n t i o n   is  set  f o r t h   in  the  f o l l o w i n g   c l a i m s .  



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

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

t h e   s t e p s   o f :   I 

(a)  c o n t i n u o u s l y   l o n g i t u d i n a l l y   a d v a n c i n g   s a i d  

m a t e r i a l   t h r o u g h   an  i s s u e   l o c a t i o n ;  

(b)  c o n t i n u o u s l y   l o n g i t u d i n a l l y   a d v a n c i n g   s a i d  

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

s a i d   i s s u e   l o c a t i o n ;   a n d  

(c)  w h i l e   c o n t i n u o u s l y   t r a n s p o r t i n g   s a i d   m a t e r i a l  

f rom  s a i d   i s s u e   l o c a t i o n   t o   s a i d   t a k e - u p   l o c a t i o n ,  

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

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

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

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

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

p o r t i o n s   t h e r e o f .  

2.  The  m e t h o d   c l a i m e d   in   c l a i m   1  w h e r e i n   s a i d   s t e p  

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

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

m a t e r i a l .  

3.  The  m e t h o d   c l a i m e d   in   c l a i m   2  w h e r e i n   s a i d   s t e p  

(c)  i s   p r a c t i c e d   in   f u r t h e r   m a n n e r   by  p r o v i d i n g   u n i -  

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

p o r t i o n s   o f   s a i d   m a t e r i a l .  

4.  The  m e t h o d   c l a i m e d   in   c l a i m   1  w h e r e i n   t h e   r e -  

t a i n i n g   o f   s a i d   s e c o n d   p o r t i o n s   in   s a i d   s t e p   (c)  i s  

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

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

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

b e n d   a t   e a c h   o f   s a i d   e n d s   in   t h e   c o u r s e   o f   s u c h   c o n -  

t i n u o u s   t r a n s p o r t   t h e r e o f .  



5.  The  m e t h o d   c l a i m e d   in   c l a i m   4  w h e r e i n   s a i d  

s t e p   (c)  i s   p r a c t i c e d   in   m a n n e r   p r o v i d i n g   u n i f o r m i t y  

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

o f   s a i d   m a t e r i a l .  

6.  The  m e t h o d   c l a i m e d   in   c l a i m   5  w h e r e i n   s a i d   s t e p  

(c)  i s   p r a c t i c e d   in  f u r t h e r   m a n n e r   by  p r o v i d i n g   u n i -  

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

p o r t i o n s   o f   s a i d   m a t e r i a l .  

7.  The  m e t h o d   c l a i m e d   in   c l a i m   1  i n c l u d i n g   t h e  

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

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

t h e r e o f .  

8.  A  m e t h o d   in   a c c o r d a n c e   w i t h   c l a i m s   1,  2,  3,  4 ,  

5,  6  o r   7,  w h e r e i n   s a i d   a r t i c l e   i s   a  f i l t e r   e l e m e n t  

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

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

c o n f i g u r a t i o n   s a i d   s t e p s   (a)  t h r o u g h   (c)  b e i n g   c a r r i e d  

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

f o l l o w i n g   t h e   s t r e t c h i n g   t h e r e o f   in   s t e p   ( c ) .  

9.  A p p a r a t u s   f o r   u se   in   p r o v i d i n g   an  a r t i c l e   o f  

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

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

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

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

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

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

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

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

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

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

10.  The  a p p a r a t u s   c l a i m e d   in   c l a i m   9  i n c l u d i n g   m e a n s  

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

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

r o t a t i o n a l   m o v e m e n t   to   s a i d   f i r s t   and  s e c o n d   m e a n s .  



11.  The  a p p a r a t u s   c l a i m e d   in  c l a i m   10  w h e r e i n   e a c h  

o f   s a i d   f i r s t   and   s e c o n d   means   d e f i n e s   a  c o m m o n  

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

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

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

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

s a i d   f l a t   s u r f a c e s   o f   s a i d   s e c o n d ' m e a n s .  

12.  The  a p p a r a t u s   c l a i m e d   in   c l a i m   11  w h e r e i n   s a i d  

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

and   s e c o n d   m e a n s .  

13.  The  a p p a r a t u s   c l a i m e d   in  c l a i m   11  w h e r e i n   s a i d  

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

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

r e l a t i v e   to   one  a n o t h e r .  

14.  The  a p p a r a t u s   c l a i m e d   in   c l a i m   9  f u r t h e r   i n -  

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

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

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

means   b e i n g   c o a c t i v e   t o   m a i n t a i n   t e n s i o n   in   s a i d  

m a t e r i a l .  

15.  The  a p p a r a t u s   c l a i m e d   in  c l a i m   14  w h e r e i n   e a c h  

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

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

b e i n g   o f   e x t e n t   in   s u c h   d i r e c t i o n   o f   r o t a t i o n   o f   s a i d  

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

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

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

s u c c e s s i o n   o f   f l a t   s u r f a c e s   in   d i r e c t i o n s   o f   r o t a t i o n  

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

n u m b e r   t h a n   s a i d   common  s u c c e s s i o n .  

16.  The  a p p a r a t u s   c l a i m e d   in   c l a i m   10  w h e r e i n   s a i d  

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

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

a n d   s e c o n d   m e a n s .  



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

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

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

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

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

of   s a i d   a r t i c l e .  

18.  An  a r t i c l e   o f   m a n u f a c t u r e ' i n   a c c o r d a n c e   w i t h  

c l a i m   17  w h e r e i n   s a i d   a r t i c l e   i s   a  r o d   s h a p e d   f i l t e r  

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

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

e l e m e n t   in   r e g i s t r y   w i t h   t h e   one  s a i d   s u c c e s s i v e   l o n g i -  

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

f i l a m e n t a r y   m a t e r i a l .  
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