
A 1  

Europaisches  Patentamt 

European  Patent  Off  ice  ©  Publication  number:  0 0 1 6   9 3 9  
A 1  

Office  europeen  des  brevets  ^   1 

EUROPEAN  PATENT  APPLICATION 

©  Application  number:  80100707.1  ©  Int.  CI.3:  D  06  C  1 1 / 0 0  

@  Date  of  filing:  12.02.80 

®  Priority:  21.02.79  IT  2038479  @  Applicant:  Martlnelll,  Giuseppe,  Via  Angelo  Facchini  31, 
1-24024  Cazzano  S.  Andrea  (Bergamo)  (IT) 

®  Date  of  publication  of  application:  15.10.80  @  | ' ^ r i   MarHnrtll.  ™»**PP°,  Via  Angelo  Facchlnl  31, 
Bulletin  80/21  I-24024  Cazzano  S.  Andrea  (Bergamo)  (IT) 

@  Representative  :  Vatti,  Paolo,  Dr.  Ing.  et  al,  Fumero  - 
Studio  Consulenza  Brevetti  Widenmayerstrasse  5/IV, 

®  Designated  Contracting  States  :  AT  BE  CH  DE  FR  GB  NL  D-8000  MUnchen  22  (DE) 

A  napping  machine,  a  method  of  napping  a  fabric,  and  a  fabric  napped  according  to  this  method. 

A  napping  machine  for  raising  a  nap  on  a  fabric  or 
textile(t)  comprises  a  drawing  roll  (15)  for  drawing  the 
fabric  or  textile(t)  between  top  napping  rolls  (4)  and  bot- 
tom  napping  rolls  (4).  Each  napping  roll  is  rotably  moun- 
ted  on  eccentrics  mounted  on  rotably  drive  shafts.  As  the 
fabric  is  drawn  between  the  napping  rolls  the  napping  rolls 
oscillate  by  virtue  of  the  eccentrics. 

A  napping  machine  as  described  may  be  much  smal- 
ler  than  prior  proposed  machines,  providing  a  superior 
napping  treatment  with  a  minimum  of  wasted  fibres. 



This  i n v e n t i o n   r e l a t e s   to  a  napping  machine  compris ing  r o l l s  

which  act   on  a  t e x t i l e   f a b r i c   to  r a i s e   a  nap.  The  i n v e n t i o n   a l s o  

r e l a t e s   to  a  method  of  napping  a  f a b r i c   or  t e x t i l e   with  napping  r o l l s  

to  r a i s e   a  n a p .  

I t   is  known  in  connec t ion   with  the  manufac tu re   of  t e x t i l e s   o r  

f a b r i c s   to  use  napping  machines  which  t ea r   at  the  yarns  making  up 

the  t e x t i l e   or  f a b r i c   so  t ha t   some  of  the  f i b r e s   of  the  a c t u a l   y a r n s  

are  torn  up  so  as  to  give  the  f a b r i c   fu r ry   or  woolly  appearance   and  

a  very  so f t   f e e l .   This  form  of  t r e a t m e n t   is  very  u s e f u l   for  c e r t a i n  

t e x t i l e s   or  f a b r i c s ,   such  as  for  example,  those  to  be  used  for  t h e  

p r o d u c t i o n   of  b l a n k e t s .  

Conven t iona l   napping  machines  are  very  bulky  and  complex  and  

ope ra t e   u n s a t i s f a c t o r i l y .   A  t y p i c a l   c o n v e n t i o n a l   napping  mach ine  

comprises   a  very  l a rge   drum  on  the  p e r i p h e r y   of  which  a  l a r g e   number 

of  napping  r o l l s   are  mounted.  Each  napping  r o l l   is  p rov ided   w i t h  

hooks  or  prongs  on  the  ou te r   p e r i p h e r y   t h e r e o f .   In  use  of  the  n a p -  

ping  machine  a  t e x t i l e   or  f a b r i c   to  be  napped  is  drawn  around  t h e  

p e r i p h e r y   of  the  drum  and  the  napping  r o l l s   r o t a t e   so  t h a t   the  hooks  

or  prongs  act   on  the  f a b r i c   or  t e x t i l e .   Thus  the  f a b r i c   is   ac ted   on 

by  the  napping  r o l l s   which  r a i s e   a  nap  on  the  su r f ace   of  the  f a b r i c  

c l o s e s t   to  the  l a rge   drum.  The  napping  is  thus  given  jus t   to  one  s i d e  

of  the  t e x t i l e   or  f a b r i c   as  the  t e x t i l e   or  f a b r i c   a d v a n c e s .  

In  the  use  of  such  p r i o r   napping  machines  the  t e x t i l e   or  f a b r i c  

has  to  t r a v e l   a  long  d i s t a n c e   and  the  usual   p r a c t i c e   is  to  p r o v i d e  



two  such  napping  machines  in  cascade  so  tha t   both  s ides   of  the  f a b r i c  

or  t e x t i l e   can  be  napped.  I t   is  common  p r a c t i c e   for  the  t e x t i l e   o r  

f a b r i c   to  be  passed  through  the  two  napping  machines  than  once.  I n  

p r a c t i c e   l a rge   premises   are  r e q u i r e d   to  accomodate  two  napping  ma- 

chines   as  d e s c r i b e d   above  and  c o n s i d e r a b l e   energy  is  consumed  i n  

o p e r a t i n g   the  napping  machines  to  p rovide   a  s a t i s f a c t o r y   n a p p i n g  

e f f e c t .  

I t   w i l l   be  a p p r e c i a t e d   t ha t   napping ,   as  at  p r e s e n t   c a r r i e d   o u t ,  

is  not  i d e a l   so  far   as  the  a c t u a l   p r o c e s s i n g   machinery  is  c o n c e r n e d  

and  the  mechanism  by  which  the  p rocess   is  c a r r i e d   out  is  a lso  n o t  

i d e a l .   The  hooks  or  prongs  of  the  t e a s i n g   r o l l s   t ea r   r a t h e r   t h a n  

g e n t l y   e x t r a c t   the  f i b r e s   from  the  yarns ,   l ead ing   to  c o n s i d e r a b l e  

waste  and  heavy  l o s s e s   of  v a l u a b l e   f i b r e   m a t e r i a l .   Also  p r o b l e m s  

a r i s e   in  connec t ion   with  the  removal  of  the  waste  f i b r e s   t h a t   become 

tapped  in  the  hooks  or  prongs  and  f i b r e s   t h a t   become  d i s c h a r g e d   i n t o  

the  l o c a l   envi ronment .   Problems  of  env i ronmen ta l   h e a l t h   can  a r i s e  

where  f i b r e s   are   d i s c h a r g e d   in to   the  a i r .   In  use  of  many  p r i o r   p r o p o s e d  

napping  machines  a  c o n s i d e r a b l e   p e r c e n t a g e   of  the  f i b r e s   t r e a t e d   a r e  

removed  form  the  f a b r i c .  

The  p r e s e n t   i n v e n t i o n   seeks  to  reduce  or  obv ia t e   the  above  d e -  

s c r i b e d   d i s a d v a n t a g e s   of  p r i o r   napping  machines .   In  a  napping  mach ine  

in  accordance   with  the  i n v e n t i o n   t he re   is  p rov ided   one  or  more  g r o u p s  

each  compr is ing   at  l e a s t   four   napping  r o l l s ,   means  for  advanc ing   a  

f a b r i c   or  t e x t i l e   between  top  napping  r o l l s   and  bottom  napping  r o l l s  

forming  said  group,  each  napping  r o l l   being  mounted  on  members  wh ich  

are  e c c e n t r i c a l l y   mounted  on  r o t a t i o n a l l y   dr iven  s h a f t s ,   means  b e i n g  

prov ided   to  r e t a r d   the  o the rwise   f ree   r o t a t i o n   of  the  napping  r o l l s .  

P r e f e r a b l y   the  napping  r o l l s   are  hollow  metal  c y l i n d e r s   h a v i n g  

a  t e a s i n g   c o v e r i n g .  

Conven ien t l y   each  napping  r o l l   is  f r e e l y   r o t a t a b l y   mounted  on 

b e a r i n g s   p rovided   at  the  ends  of  the  r o l l   the  bea r ings   e n g a g i n g  

members  which  are  mounted  e c c e n t r i c a l l y   at  the  ends  of  s h a f t s .  

Advan tageous ly   the  means  for  r e t a r d i n g   the  r o t a t i o n   of  the  r o l l s  



are  two  a d j u s t a b l e   band  brakes  common  to  the  two  r o l l s   of  the  t o p  

p a i r   and  bottom  pa i r   r e s p e c t i v e l y .  

P r e f e r a b l y   the  s h a f t s   are  dr iven  by  a  t r a n s m i s s i o n   which  a l s o  

d r ives   the  said  means  for  advancing   the  web  or  t e x t i l e .  

C o n v e n i e n t l y   a  s ing le   group  of  four   r o l l s   is  p r o v i d e d .  

P r e f e r a b l y   the  d i s t a n c e   between  the  top  napping  r o l l s   and  t h e  

bottom  napping  r o l l s   is  a d j u s t a b l e .  

A  method  of  napping  in  accordance   with  the  i n v e n t i o n   c o m p r i s e s  

the  s teps   of  drawing  the  f a b r i c   or  t e x t i l e   between  top  napping  r o l l s  

and  bottom  napping  r o l l s ,   each  said  napping  r o l l   being  r o t a t a b l y  

mounted  on  members  which  are  e c c e n t r i c a l l y   mounted  on  sha f t s   t h a t  

are  r o t a t a b l y   d r i v e n ,   the  o the rwise   f ree   r o t a t i o n   of  the  napping  r o l l s  

being  r e t a r d e d   by  brake  means,  the  r o l l s   being  in  con tac t   with  t h e  

f a b r i c   or  t e x t i l e   to  r a i s e   a  n a p .  

The  i n v e n t i o n   a lso  r e l a t e s   to  a  t e x t i l e   or  f a b r i c   when  napped  

by  such  a  method.  

A  napping  machine  in  accordance   with  the  i n v e n t i o n   can  be  v e r y  

much  sma l l e r   than  the  above  d e s c r i b e d   c o n v e n t i o n a l   p r i o r   n a p p i n g  

machine.  The  machine  in  accordance   with  the  i n v e n t i o n   can  p r o v i d e  

an  e f f e c t i v e   napping  t r e a t m e n t   in  a  s ing le   pass ,   with  a  minimum  o f  

was te ,   thus  reducing   the  cost  of  e f f e c t i n g   the  napping  t r e a t m e n t .  

One  embodiment  of  a  napping  machine  in  accordance   with  the  i n -  

v e n t i o n   is  d e s c r i b e d   in  d e t a i l   below  by  way  of  example  with  r e f e r e n c e  

to  the  accompanying  drawings ,   in  which :  

Figure   1  is  a  p e r s p e c t i v e   view  of  a  napping  machine  a c c o r d i n g  

to  the  i n v e n t i o n ;  

Figure   2  is  a  v e r t i c a l   s e c t i o n a l   view  of  one  of  the  napping  r o l l s  

of  the  group  of  napping  r o l l s   of  the  machine  of  Figure  1; 

Figure   3  is  par t   of  Figure   2  on  an  en la rged   sca le ;   and 

Figures   4  and  5  are  d iagrammat ic   c r o s s - s e c t i o n s   through  the  g roup  

of  napping  r o l l s   of  the  machine  of  Figure  1  in  two  d i f f e r e n t   o p e r a t -  

ing  c o n d i t i o n s .  

R e f e r r i n g   to  the  drawings ,   a  napping  machine  in  accordance   w i t h  



the  i n v e n t i o n   comprises   a  s t rong   t r a n s v e r s e   frame  1  with  side  u p r i g h t s  

members  2  s u p p o r t i n g   a  group  3  of  four  napping  r o l l s   4 .  

Each  r o l l   4  of  the  group  3  is  mounted  to  r o t a t e   f r e e l y ,   a n  

e c c e n t r i c   is  l o c a t e d   between  the  r o l l   and  a  r o t a t i n g   s h a f t .   On  r o t a t i o n  

of  the  r o t a t i n g   sha f t   the  axis   of  the  r o l l   w i l l   move  or  o s c i l l a t e   by 

v i r t u e   of  the  a c t i o n   of  the  e c c e n t r i c .   The  group  comprises   a  pa i r   of  t o p  

r o l l s   i n t ended   to  act   on  the  upper  su r f ace   of  a  t e x t i l e   or  f a b r i c   and  a  

pa i r   of  bottom  r o l l s   i n t ended   to  act   on  the  lower  su r f ace   of  the  t e x t i l e  

or  f a b r i c .   The  r o l l s  4   are  ac ted  on  in  the  said  pa i r s   by  a d j u s t a b l e  

r e t a r d i n g   means,  as  w i l l   be  d e s c r i b e d   h e r e i n a f t e r   in  g r e a t e r   d e t a i l .  

F igures   2  and  3  show  d e t a i l s   of  the  assembly  of  each  r o l l   4 .  

The  r o l l   4  is  a  hollow  metal   c y l i n d e r   5  having  a  t e a s i n g   c o v e r i n g  

6,  compris ing   a  band  or  web  or  the  l ike   from  which  a  number  of  b e n t  

need les   or  prongs  extend  at  an  angle  of  45°.  The  c y l i n d e r   5  is  mounted 

with  by  end  b e a r i n g s  7   on  e c c e n t r i c s   8  l o c a t e d   on  a  sha f t   9.  The  s h a f t  

9  is  r o t a t a b l y   mounted  in  suppor t s   10  and  is  r o t a t e d   by  a  motor  by 

way  of  a  chain  or  r ibbed   b e l t   d r ive   d r i v i n g   a  sp rocke t   or  the  l i k e  

11  at  one  end  of  sha f t   9 .  

Also,   two  a d j a c e n t   r o l l s   4,  4'  (and  4"  and  4" ' )   of  the  g r o u p  

3  are  r e t a r d e d   t o g e t h e r   (F igures   2  and  5)  by  a  s i n g l e   r e t a r d i n g   e l e m e n t  

or  brake  12  (and  12')  which  extends  around  the  r o l l   ends  13;  the  r e t a r d -  

ing  element  or  brake  is   u s u a l l y   g e n t l e   in  i t s   a c t i o n ,   which  can  be  

a d j u s t e d   by  t i g h t e n i n g   or  s l a c k e n i n g   (Figure   5)  a  screw  14  (or  1 4 ' ) .  

The  appa ra tu s   also  comprises   a  drawing  r o l l   15  (F igure   1)  o p e r a t e d  

by  the  motor  which  d r ives   the  sha f t s   9  and  used  to  draw  a  f a b r i c   o r  

t e x t i l e   to  be  napped  through  the  napping  mach ine .  

A  f a b r i c   or  t e x t i l e   t  to  be  napped  is  i n t r o d u c e d   (see  F i g u r e  

4)  between  the  top  pa i r   and  bottom  pa i r   of  r o l l s   4  of  the  group  3 ,  

the  f a b r i c   moving  from  a  r e e l   of  the  f a b r i c ,   for  example,   towards  t h e  

drawing  r o l l   15.  In  o p e r a t i o n ,   when  the  motor  d r i v i n g   the  mach ine  

s t a r t s   the  t e x t i l e   or  f a b r i c  t   is  drawn  through  the  machine  and  the  f o u r  

s h a f t s   9  are  r o t a t e d   by  the  chain  dr ive   d r i v ing   the  s p r o c k e t s   11.  As  t h e  

sha f t s   9  r o t a t e ,   the  r o l l s   4  d i sposed   thereon  tend  to  o s c i l l a t e   r a d i a l l y  



because  of  the  a c t i o n   of  the  e c c e n t r i c s  8   and  also  the  r o l l s   r o t a t e  

both  to  fol low  the  r o t a t i o n   of  the  s h a f t s   9  and  to  fol low  the  movement 

of  the  t e x t i l e   or  f a b r i c   being  p rocessed   as  i t   is  pu l l ed   by  the  r o l l  

15.  The  napping  r o l l s   t h e r e f o r e   execute  a  very  i r r e g u l a r   c o m p o s i t e  

motion,   the  laws  governing  which  can  be  va r i ed   to  some  ex ten t   by  a d -  

j u s t i n g   the  b rak ing   means  12,  which  r e t a r d   the  o the rwise   f ree   r o t a t i o n a l  

movement  of  the  r o l l s .  

In  t h e i r   i r r e g u l a r   movement  the  four  napping  r o l l s   move  t o w a r d s  

and  away  from  the  f a b r i c   c y c l i c a l l y   and  i r r e g u l a r l y ,   the  f a b r i c   t h e r e -  

fore  being  engaged  and  d i sengaged   c o n t i n u o u s l y   and  with  l i m i t e d   and 

i r r e g u l a r   r o t a t i o n s   by  two  napping  r o l l s   from  the  top  and  two  n a p p i n g  

r o l l s   from  the  bottom.  This  con t inous   i r r e g u l a r   engagement  and  d i s e n g a -  

gement  occurs  at  a  high  f requency   of  some  1000  cycles   per  minute  a n d  

ensures   very  e f f e c t i v e   napping  on  both  faces   of  the  f a b r i c ;   some  o f  

the  f i b r e s   are  r a i s e d   to  form  a  nap  wi thout   being  to rn   from  the  f a b r i c .  

Only  a  n e g l i g i b l y   small   p e r c e n t a g e   of  f i b r e s   are  torn  from  the  f a b r i c  

as  compared  with  the  c o r r e s p o n d i n g   f i g u r e   for  the  above  d e s c r i b e d  

c o n v e n t i o n a l   p r i o r   proposed  machine.  B a s i c a l l y ,   most  of  the  f i b r e s  

are  rapped  gen t ly   with  rapid   and  d e l i c a t e   movements  wi thout   b e i n g  

torn  from  the  yarns  which  make  up  the  f a b r i c .   The  f a b r i c   or  t e x t i l e  

is  thus  p r o p e r l y   napped  on  both  faces  a f t e r   in  a  s ing le   pass  t h r o u g h  

the  machine.  Also,  the  t r e a t m e n t   is  such  tha t   the  su r face   a p p e a r a n c e  

of  the  f a b r i c   is  more  compact  and  s o f t e r   than  in  the  case  o f  

c o n v e n t i o n a l   t r e a t m e n t .  

The  above  d e s c r i b e d   machine  can  of  course  be  adapted  to  t r e a t  

d i f f e r e n t   kinds  o f  f a b r i c   or  t e x t i l e ,   for  example,  f a b r i c s   or  t e x t i l e s  

of  v a r i o u s   t h i c k n e s s e s ,   jus t   by  a d j u s t i n g   the  r e l a t i v e   p o s i t i o n   o f  

the  top  and  bottom  r o l l s .  

A  machine  in  accordance   with  the  i n v e n t i o n   can  also  c o m p r i s e  

more  than  one  set   of  napping  r o l l s ,   for  i n s t a n c e ,   two  or  even  t h r e e  

se t s   d i sposed   in  cascade ,   if  neces sa ry   to  meet  s p e c i a l   p r o c e s s i n g  

r e q u i r e m e n t s   or  if   r e q u i r e d   to  provide  a  b e t t e r   t r e a t m e n t   of  some 

t e x t i l e s .   I t   is  to  be  a p p r e c i a t e d ,   each  set  can  comprise  more  t h a n  



four  r o l l s   and  have,  for  i n s t a n c e ,   three   top  r o l l s   and  three   bo t tom 

r o l l s   l oca t ed   r e s p e c t i v e l y   above  and  below  the  f a b r i c   or  t e x t i l e   t o  

be  n a p p e d .  

The  advan tages   of  the  above  d e s c r i b e d   t e a s i n g   machine  in  a c c o r d a n c e  

with  t h i s   i n v e n t i o n   : i l l   be  r e a d i l y   a p p r e c i a t e d  .   The  machine  r e q u i r e s  

a  minimum  of  space  and,  for  example  where  at  p r e s e n t   a  pa i r   o f  

c o n v e n t i o n a l   r o l l   type  napping  machines  are  i n s t a l l e d ,   from  5  t o  

napping  machines  in  accordance   with  the  i n v e n t i o n   and  as  d e s c r i b e d   above  

can  r e a d i l y   be  accomodated.   Also  the  d e s c r i b e d   napping  machine  t r e a t s  

the  f a b r i c   or  t e x t i l e   s i m u l t a n e o u s l y   on  both  i t s   faces   and  as  a  r u l e  

r e q u i r e s   only  a  s ing le   pass  of  the  f a b r i c   or  t e x t i l e   through  the  machine  

to  e f f e c t   such  napping  so  tha t   the  t imes  r e q u i r e d   to  nap  the  f a b r i c s  

or  t e x t i l e   on  both  faces   (which  is  the  usual   t r e a t m e n t )   is  r e d u c e d  

s u b s t a n t i a l l y   as  compared  with  c o n v e n t i o n a l   p r a c t i c e .   Thus  p r o c e s s i n g  

cos ts   drop  a p p r e c i a b l y .   There  may  be  a  f u r t h e r   drop  in  cos ts   s i n c e  

fewer  pe r sonne l   may  be  r e q u i r e d   to  s u p e r v i s e   the  o p e r a t i o n   of  t h e  

m a c h i n e s .  

However,  one  main  b e n e f i t   of  u t i l i s i n g   the  above  d e s c r i b e d   mach ine  

in  accordance   with  the  i n v e n t i o n   r e l a t e s   to  the  q u a l i t y   of  the  nappped  

p roduc t .   The  napping  machine  d e s c r i b e d   above  can  c o n s i d e r a b l y   improve  

the  feed  and  appearance   of  the  napped  f a b r i c   or  t e x t i l e   and  s i m u l t a n e -  

ously  reduce  waster  c o n s e q u e n t l y ,   a p p r e c i a b l y   s o f t e r ,   t h i c k e r ,   b u l k i e r  

and  b e t t e r   looking   f a b r i c s   or  t e x t i l e s   can  be  p repared   from  a  g i v e n  

s t a r t i n g   f a b r i c   or  g o o d - q u a l i t y   p roducts   can  be  p repared   from  f a b r i c s   o f  

poorer   q u a l i t y   than  are  used  at  p r e s e n t .  

F i n a l l y ,   the  a p p r e c i a b l e   r e d u c t i o n   in  waste  minimises   the  w a s t e  

problems  and  g r e a t l y   b e n e f i t s   the  environment   in  which  the  p r o c e s s i n g  

work  is  p e r f o r m e d .  



1.  A  napping  machine  having  r o l l s   (4)  which  act  on  a  t e x t i l e  

or  f a b r i c   to  r a i s e   a  nap,  c h a r a c t e r i s e d   in  tha t   said  machine  c o m p r i s e s  

one  or  more  groups  (3)  each  c o n s i s t i n g   of  at  l e a s t   four  napping  r o l l s  

(4),   means  (15)  for  advancing  a  f a b r i c   or  t e x t i l e   (t)  between  t o p  

napping  r o l l s   ( 4 , 4 ' )   and  bottom  napping  r o l l s   (4",  4" ' )   forming  s a i d  

group  (3 )   each  napping  r o l l   (4)  being  r o t a t a b l y   mounted  on  members 

(3)  which  are  e c c e n t r i c a l l y   mounted  on  r o t a t i o n a l l y   dr iven  s h a f t s  

(9) ,   means  (12)  being  p rov ided   to  r e t a r d   the  o the rwise   free  r o t a t i o n  

of  the  napping  r o l l s   (4  ) .  

2.  A  machine  accord ing   to  claim  1  c h a r a c t e r i s e d   in  tha t   the  n a p p i n g  

r o l l s   (4)  are  hollow  metal  c y l i n d e r s   (5)  having  a  t e a s i n g   c o v e r i n g  

( 6 ) .  

3.  A  machine  accord ing   to  claim  1  or  2  c h a r a c t e r i s e d   in  t h a t  

each  napping  r o l l   (4)  is  f r e e l y   r o t a t a b l y   mounted  on  bea r ings   (7)  

provided   at  the  ends  of  the  r o l l   (4)  the  bea r ings   (7)  engaging  members 

(3)  which   are  mounted  e c c e n t r i c a l l y   at  the  ends  of  sha f t s   ( 9 ) .  

4. A  machine  accord ing   to  any one  of  claim  1  to  3  c h a r a c t e r i s e d  

in  t ha t   the  means  (12)  for  r e t a r d i n g   the  r o t a t i o n   of  the  r o l l s   (4)  

are  two  a d j u s t a b l e   band  brakes  (12, 12')  common  to  the  top  r o l l s   ( 4 , 4 ' )  

and  to  the  bottom  r o l l s   ( 4 " , 4 " ' )   r e s p e c t i v e l y .  

5.  A  machine  accord ing   to  any one  of  claims  1  to  4  c h a r a c t e r i s e d  

in  tha t   the  sha f t s   (9)  are  dr iven  by  a  t r a n s m i s s i o n   which  also  d r i v e s  

the  said  means  (15)  for  advancing  the  web  or  t e x t i l e .  

6.  A  machine  accord ing   to  any one  of  claims  1  to  5  c h a r a c t e r i s e d  



in  tha t   a  s ing le   group  (3)  of  four  r o l l s   (4)  is  p r o v i d e d .  

7.  A  machine  accord ing   to  a n y  o n e   of  the  p reced ing   c l a i m s  

c h a r a c t e r i s e d   in  tha t   the  d i s t a n c e s   between  the  top  r o l l s   (4,  4 ')   and  

the  bottom  r o l l s   (4",  4 " ' )   is  a d j u s t a b l e .  

A   method  of  napping  a  f a b r i c   or  t e x t i l e  b y   t r e a t i n g   the  f a b r i c  

or  t e x t i l e   ( t)   with  napping  r o l l s   to  r a i s e   a  nap,  c h a r a c t e r i s e d   i n  

tha t   sa id   method  comprises   the  s teps   of  drawing  the  f a b r i c   or  t e x t i l e  

(t)   between  top  napping  r o l l s   ( 4 , 4 ' )   and  bottom  napping  r o l l s   ( 4 " , 4 " ' ) ,  

each  said  napping  r o l l   (4)  being  r o t a t a b l y   mounted  on  members  (3 )  

which  are  e c c e n t r i c a l l y   mounted  on  sha f t s   (9)  t h a t   are  r o t a t a b l y   d r i v e n ,  

the  o therwise   f ree   r o t a t i o n   of  the  napping  r o l l s   (4)  being  r e t a r d e d  

by  brake  means  (12),  the  r o l l s   (4)  being  in  con tac t   with  the  f a b r i c  

or  t e x t i l e   (t)   to  r a i s e - a   n a p .  

9.  A  t e x t i l e   or  f a b r i c   c h a r a c t e r i s e d   in  tha t   the  t e x t i l e   or  f a b r i c  

has  been  napped  by  a  method  accord ing   to  claim  3. 
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