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©  Dust  removal  in  a  textile  drafting  apparatus. 

In  the  drafting  system  of  a  ring  frame  a  suction  nozzle  (11) 
is  placed  between  the  middle  (3, 4)  and  back  drafting  (1,  2) 
rollers  closely  adjacent  the  roving  to  apply  suction  directly  to 
the  roving.  The  nozzle  is  of maximum  length to  be  received  in 
the  space  and  of  sufficient  width  to  accommodate  the  slow 
traverse.  An  airflow  generally  of the  order  of  0.25  cfm  is  used 
and  occasionally  is  increased to  purge the  system. 



This  i n v e n t i o n   r e l a t e s   to  appa ra tu s   for  d r a f t i n g   t e x t i l e   m a t e r i a l  

and  p a r t i c u l a r l y   such  a p p a r a t u s   i n c l u d i n g   means  for  removing  dust  and 

other   e x t r a n e o u s   waste  from  the  m a t e r i a l .  

In  d r a f t i n g   appa ra tu s   as  used  for  example  in  a  r ing  frame,  s u c t i o n  

dev ices   have  been  used  in  va r ious   areas   in  an  a t tempt   to  remove  the  d u s t  

and  f l y .   Almost  a l l   modern  r ing  frames  have  a  s u c t i o n   nozzle   for  each  

d r a f t i n g   system  at  the  po in t   where  the  f i b r e s   i s sue   from  the  f r o n t  

d r a f t i n g   r o l l e r s ,   both  to  c o l l e c t   dust  and  f ly  and  a lso  to  c o l l e c t   t h e  

broken  end  at  an  end  break .   F u r s t e n b e r g   in  his  a r t i c l e   in  M e l l i a n d  

(October  1974)  sugges t s   t ha t   80 -   85%  of  the  dust  is  removed  at  t h i s  

p o i n t .  

It  has  a lso   been  proposed  to  use  suc t i on   in  other   a reas   for  example 

on  the  d r a f t i n g   r o l l e r s   t h e m s e l v e s .   A d d i t i o n a l l y   B r i t i s h   P a t e n t  

s p e c i f i c a t i o n   No.  952,367  d i s c l o s e s   an  a r rangement   wherein  the  whole  a r e a  

under  the  d r a f t i n g   system  is  c leaned  by  a  duct  beneath  the  d r a f t i n g  

r o l l e r s .   This  a r rangement   s u f f e r s   from  the  severe  d i s a d v a n t a g e   tha t   i t  

uses  an  e x c e s s i v e   amount  of  a i r   and  for  th is   reason  has  not  been  a c c e p t e d  

c o m m e r c i a l l y .  

Dust,  as  is  well  known,  is  i n t o l e r a b l e   in  t e x t i l e   mi l l s   because  i t  

is  so  dangerous   to  h e a l t h   and  the  p r e sen t   i nven to r   was  faced  with  t h e  

problem  of  how  to  remove  f u r t h e r   dust  from  the  a p p a r a t u s   to  s t i l l   f u r t h e r  

reduce  the  r i s k   to  hea l th   while  keeping  at  a  low  l eve l   the  amount  of  a i r  

r e q u i r e d .  

Accord ing ly   the  i n v e n t i o n   p rov ides   an  appa ra tu s   for  d r a f t i n g   t e x t i l e  

m a t e r i a l s   compr is ing   two  p a i r s   of  r o l l e r s   forming  two  c o n s e c u t i v e   n i p s  

through  which  the  t e x t i l e   m a t e r i a l   passes  and  between  which  the  m a t e r i a l  

is  d r a f t e d ,   and  means  for  apply ing   suc t i on   to  the  m a t e r i a l   as  i t   p a s s e s  

between  the  two  c o n s e c u t i v e   n i p s .  



It  is  p r e f e r r e d   tha t   the  s u c t i o n   means  is  a r ranged   c l o s e l y   a d j a c e n t  

the  m a t e r i a l   as  i t   passes   between  the  two  c o n s e c u t i v e   n ips .   The  s u c t i o n  

means  comprises   a  nozzle  or  e l o n g a t e   duct  l o c a t e d   on  one  s ide  of  t h e  

m a t e r i a l   c l o s e r   to  the  m a t e r i a l   than  the  common  t angen t   of  the  r o l l e r s .  

The  s u c t i o n   means  is  a r r anged   to  provide  a  s u c t i o n   a i r   flow  of  t h e  

order  of  0.25  cubic  f ee t   per  minute ,   and  p r e f e r a b l y   ly ing   in  the  r ange  

0.2  to  0.5  c fm.  

The  i n v e n t i o n   wi l l   now  be  d e s c r i b e d   more  f u l l y   with  r e f e r e n c e   to  t h e  

accompanying  drawings  in  w h i c h :  

Figure  1  is  a  schemat ic   s ide  e l e v a t i o n   of  a  c o n v e n t i o n a l   apron  d r a f t i n g  

system  showing  the  p o s i t i o n i n g   of  a  s u c t i o n   n o z z l e ;  

Figure   2  is  a  view  of  the  a p p a r a t u s   of  Figure  1  in  the  d i r e c t i o n   of  t h e  

arrow  'A ' ;   and 

Figure   3  shows  the  genera l   c o n f i g u r a t i o n   of  the  s u c t i o n   nozzle  of  Figure  1 .  

With  r e f e r e n c e   to  the  above  drawings  Figure  1  shows  a  c o n v e n t i o n a l  

apron  d r a f t i n g   system  in  which  t h ree   pa i r s   of  r o l l e r s   are  used.   In  t h e  

d i r e c t i o n   of  p r o c e s s i n g   (shown  by  the  arrows  'X')   the  d r a f t i n g   sys t em 

i n c l u d e s   a  f i r s t   pair   of  r o l l e r s   compr i s ing   a  bottom  r o l l e r   2  and  a  

c o - o p e r a t i n g   top  r o l l e r   1.  These  pai r   of  r o l l e r s   being  c o n v e n t i o n a l l y  

known  as  back  r o l l e r s .   The  m a t e r i a l   or  roving  'Y'  to  be  spun  into  y a r n  

e n t e r s   the  nip  of  the  r o l l e r s   1  and  2  and  passes   on  to  the  second  pair   o f  

r o l l e r s   3  and  4.  These  r o l l e r s   comprise  a  top  r o l l   3  and  a  bottom  r o l l  

4  and  are  c o n v e n t i o n a l l y   known  as  middle  r o l l e r s .   The  mounting  a r r a n g e -  

ments  for  the  top  r o l l e r s   for  conven ience   of  i l l u s t r a t i o n   are  o m i t t e d  

from  the  d rawings .   Around  the  r o l l e r s   3  and  4  are  aprons  5  and  6  t h e  

aprons  being  suppor ted   at  t h e i r   converg ing   ends  by  members  7  and  8 .  

The  m a t e r i a l   then  passes  between  the  aprons  5  and  6  to  a  t h i r d   pair   o f  

r o l l e r s   compr i s ing   a  top  r o l l e r   9  and  a  bottom  r o l l e r   10,  c o n v e n t i o n a l l y  



known  as  the  f r o n t   r o l l e r s   of  the  d r a f t i n g   system.  During  i t s   p r o g r e s s i o n  

through  the  above  d r a f t i n g   system  the  m a t e r i a l   is  d r a f t e d   between  the  back 

and  middle  r o l l e r s   and  also  between  the  middle  and  f r o n t   r o l l e r s .  

During  the  d r a f t i n g   of  the  m a t e r i a l   i t   has  been  found  by  the  p r e s e n t  

i nven to r   t h a t   dust   and  f ly   is  l i b e r a t e d   e s p e c i a l l y   in  the  area  between  t h e  

middle  and  back  r o l l e r s .   This  l i b e r a t i o n   is  c h i e f l y   caused  by  the  f r i c t i o n  

between  a d j a c e n t   f i b r e s .   The  l i b e r a t e d   dust  and  f ly   then  becomes  suspended  

in  a i r   c u r r e n t s   around  the  d r a f t i n g   system  and  f l o a t s   around  and  can  be 

inha led   by  an  o p e r a t i v e .   It  also  s e t t l e s   on  machine  p a r t s   or  is  p i c k e d  

up  by  the  m a t e r i a l   being  p roces sed   and  is  s u b s e q u e n t l y   spun  with  t h i s   m a t e r i a l  

into  yarn.   In  order  to  remove  the  dust  and  f ly  from  t h i s   area  between  t h e  

middle  and  back  bottom  r o l l e r s   a  nozzle  11  is  p o s i t i o n e d   c l o s e l y   a d j a c e n t  

the  m a t e r i a l   being  p roces sed .   A  d i s t a n c e   of  5  mm  between  m a t e r i a l   and 

nozzle  top  has  been  found  to  be  s u i t a b l e .   It   has  a lso   been  found  t h a t ,  

under  c e r t a i n   c o n d i t i o n s   i t   is  p o s s i b l e   to  l oca t e   the  s u c t i o n   nozzle  a t  

a  g r e a t e r   d i s t a n c e   from  the  m a t e r i a l   being  p rocessed   but  the  suc t i on   means 

should  be  p o s i t i o n e d   above  the  common  tangent   to  the  bottom  r o l l e r s   4  and 

5 (shomn  at  T).  The  nozzle  is  of  the  genera l   c o n f i g u r a t i o n   shown  i n  

Figure  3  and  is  of  s u f f i c i e n t   width  to  con t inue   to  remove  dust  and  f l y  

at  the  extreme  ends  of  the  slow  t r a v e r s e   used  c o n v e n t i o n a l l y   d u r i n g  

normal  p r o c e s s i n g .   This  movement  is  shown  by  arrows  Z  in  Figure  2 .  

R e f e r r i n g   to  Figure  3  the  nozzle  11  is  g e n e r a l l y   e l i p t i c a l   h a v i n g  

a  major  axis   13  of  2.5  cm  and  a  minor  axis  14  of  1.5  cm.  The  l e n g t h  

of  2.5  cms  has  been  chosen-as   being  a  r e a sonab le   maximum  p o s s i b l e   l e n g t h  

bear ing   in  mind  the  n e c e s s i t y   for  ad jus tment   of  the  r o l l e r   spacing  f o r  

d i f f e r e n t   s t a p l e   l eng th s .   Thus  the  nozzle  is  e l o n g a t e   and  extends  a l o n g  

the  maximum  pe rmisab le   length   of  the  m a t e r i a l .  

It  has  been  found  tha t   e f f i c i e n t   c l ean ing   of  the  area  between  t h e  



back  and  middle  bottom  r o l l e r s   can  be  e f f e c t e d   using  very  low  air   f l o w s  

to  exhaust   the  e x t r a n e o u s   m a t t e r .   Under  one  set   of  c o n d i t i o n s   i t   was  f ound  

tha t   a  value  of  .06  cfm  was  s u f f i c i e n t   to  remove  the  dust  and  fly  e f f e c t i v e l y .  

In  p r o c e s s i n g   very  d i r t y   m a t e r i a l s   a  h igher   value  is  r e q u i r e d   but,   in  t e s t s  

th i s   did  not  exceed  0.25  cfm.  In  o ther   c i r c u m s t a n c e s   up  to  0.5  cfm  c o u l d  

be  r e q u i r e d .  

By  p l a c i n g   a  s u c t i o n   nozzle  c l o s e l y   a d j a c e n t   the  m a t e r i a l ,   suc t i on   i s  

app l i ed   d i r e c t l y   and  only  to  the  m a t e r i a l ,   as  opposed  to  the  p r io r   a r t  

a r rangements   wherein   s u c t i o n   is  app l i ed   g e n e r a l l y   to  the  whole  d r a f t i n g  

a r e a .  

Because  only  very  low  a i r   flow  l e v e l s   are  used,  i t   may  o c c a s i o n a l l y  

be  neces sa ry   to  purge  the  system  by  momentar i ly   apply ing   a  h igher   l e v e l  

of  a i r   flow  to  the  s y s t e m .  



1.  An  a p p a r a t u s   for  d r a f t i n g   t e x t i l e   m a t e r i a l   compris ing  two  p a i r s  

of  r o l l e r s   forming  two  c o n s e c u t i v e   nips  through  which  the  t e x t i l e  

m a t e r i a l   passes   and  between  which  the  m a t e r i a l   is  d r a f t e d ,   and  means  f o r  

applying  s u c t i o n   to  the  m a t e r i a l   as  i t   passes  between  the  n i p s .  

2.  Apparatus  a c c o r d i n g   to  claim  1,  wherein  the  suc t ion   means  is  a r r a n g e d  

c lo se ly   a d j a c e n t   the  m a t e r i a l .  

3.  Apparatus  a c c o r d i n g   to  claim  1  or  2,  wherein  the  suc t i on   means 

comprises  a  nozzle  l o c a t e d   c l o s e r   to  the  m a t e r i a l   than  the  common  t a n g e n t  

of  the  r o l l e r s   on  one  s ide   of  the  m a t e r i a l .  

4.  Apparatus  a c c o r d i n g   to  c la ims  1,  2  or  3,  wherein  the  nozzle  i s  

e longate   so  as  to  extend  along  a  length   of  the  m a t e r i a l .  

5.  Apparatus  a cco rd ing   to  any  p reced ing   claim,  wherein  the  s u c t i o n   means 

app l ies   s u c t i o n   only  to  the  m a t e r i a l .  

6.  Apparatus  a c c o r d i n g   to  any  p reced ing   claim,  wherein  the  s u c t i o n  

means  is  a r ranged   to  deve lop   an  a i r   flow  less   than  0.5  c fm.  

7.  Apparatus  a c c o r d i n g   to  claim  6,  wherein  the  suc t ion   means  is  a r r a n g e d  

to  develop  an  a i r   flow  of  the  order  of  0.25  c fm.  

8.  Apparatus  acco rd ing   to  any  p reced ing   claim,  wherein  the  p a i r s   o f  

r o l l e r s   are  the  middle  and  back  r o l l e r s   of  a  three  l ine  apron  d r a f t i n g  

s y s t e m .  
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