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©  A  method  and  apparatus  for  moistening  bundles  of  flexible  material  in  particular  bundles  of  tobacco  leaves. 

The  present  invention  relates  to  a  method  and  apparatus 
for  moistening  tobacco  leaves  (31)  by  passing  bundles  of 
leaves  (31)  through  a  space  (7)  containing  atomized  water 
which  bundles  according  to  the  invention  are  passed 
through  said  space  (7)  while  being  suspended  from  the  base 
thereof  with  the  leaves  hanging  downwardly  which  bundles 
to  this  end  are  clamped  with  the  base  of  the  bundle  in  spaced 
apart  clamping  means  (8)  which  are  freely  rotatably  con- 
nected  to  an  endless  conveyor  chain  (2)  said  clamping 
means  (8)  during  their  passage  through  the  said  moisture 
containing  space  (7)  are  rotated  by  frictional  engagement 
with  one  or  more  endless  belts  (11,11')  whilst  the  nozzles 
(21,22)  which  atomize  the  water  create  turbulence  in  said 
space  (7). 





A  method  and  a p p a r a t u s   for   m o i s t e n i n g   b u n d l e s   of  f l e x i b l e  

m a t e r i a l   in  p a r t i c u l a r   b u n d l e s   of  t obacco   l e a v e s .  

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

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

by  p l a c i n g   the  b u n d l e s   at  the  base  t h e r e o f   i n t o   a  c l amping   means  

and  p a s s i n g   the  same  t h r o u g h   a  space  in  which  t h e r e   is  a t o m i z e d  

a  l i q u i d ,   such  as  w a t e r .   Such  a  method  is  known.  Acco rd ing   t o  

s a id   known  method  the  b u n d l e s   are  p l a c e d   in  u p r i g h t ' p o s i t i o n   i n t o  

a  clamp  and  are  p a s s e d   t h r o u g h   a  space  in  which  water   is  s p r a y e d  

onto  the  b u n d l e s .   This  t r e a t m e n t   is  e f f e c t e d   because   a  c e r t a i n  

m o i s t u r e   c o n t e n t   is  n e c e s s a r y   in  o rde r   to  avo id   p u l v e r i s a t i o n  

in  p a r t i c u l a r   d u r i n g   the  s u b s e q u e n t   working  up  t h e r e o f .   T o b a c c o  

l e a v e s   may  have  a  ve ry   d i f f e r e n t   s t r u c t u r e   a n d  ' a c c o r d i n g l y   i t  

is  of  u tmos t   i m p o r t a n c e   t h a t   the  p r o p e r   amount  of  m o i s t u r e   i s  

a p p l i e d   in  such  a  manner  t h a t   d i s t r i b u t i o n   t h e r e o f   w i l l   be  u n i -  

form  and  in  the  p r o p e r   amount  e v e r y w h e r e .  

Tobacco  l e a v e s   are  s u p p l i e d   in  b u n d l e s   the  s t a l k   ends  o f  

which  are  t i e d   t o g e t h e r   by  means  of  a  t obacco   l e ave   or  r u s h .  

P r e v i o u s l y   i t   was  known  to  remove  t h i s   t i e   and  to  m o i s t e n   the  l e a -  

ves  s e p a r a t e d   from  each  o the r   w i t h i n   a  drum.  This  method  is  com- 

p l i c a t e d   and  time  c o n s u m i n g .  

However  in  the  above  d e s c r i b e d   known  method  in  which  b u n d l e s  

are  p l a c e d   in  u p r i g h t   p o s i t i o n   t h e r e   is  the  drawback  t h a t   t h e  

l e a v e s   f a l l   down  and  r emain   in  l y i n g   p o s i t i o n .   Upon  f a l l i n g   down 

the  l e a v e s   of  the  bund le   w i l l   cover   each  o t h e r   thus  i n h i b i t i n g  

a  u n i f o r m   m o i s t e n i n g .  

The  o b j e c t   of  the  i n v e n t i o n   is  to  p r o v i d e   a  method  and  a n  

a p p a r a t u s   not  s u b j e c t   to  sa id   d r a w b a c k s .  

This  o b j e c t   is  a c h i e v e d   in  a c c o r d a n c e   with  the  i n v e n t i o n   i n  

t h a t   the  b u n d l e s   are  p a s s e d   t h rough   sa id   space  whi le   be ing   s u s -  

pended  from  the  base  t h e r e o f   and  being  r o t a t e d   about  the  a x i s  

of  said  base .   Where  the  b u n d l e s   hang  downwards  the  r o t a t i o n   w i l l  

f o r ce   the  l e a v e s   to  move  a p a r t   whi le   the  l eave   assume  a  more  o r  

l e s s   s l a n t i n g   f a n n i n g   p o s i t i o n   acco rdkg   to  the  number  of  r e v o l u t -  

i ons .   Where  l e a v e s   canno t   f a l l   f l a t   sa id   l e a v e s   w i l l   remain   l o o s e  



from  each  o t h e r   and  w i l l   moreover   be  s u b j e c t   to  a  mutua l   m o v e -  

ment  r e s e m b l i n g   a  f l i t t i n g   mo t ion   due  to  the  movement  in  t h e  

a i r   d u r i n g   the  r o t a t i o n .  

This  e f f e c t   may  yet  be  e n h a n c e d   i f   d u r i n g   t h e  p a s s a g e   t h r o u g h  

the  m o i s t e n i n g  s p a c e   the  d i r e c t i o n   of  r o t a t i o n   is  a l t e r e d   one  o r  

more  t i m e s .   Upon  a l t e r a t i o n   of  the  d i r e c t i o n   of  r o t a t i o n   t h e  

bund le   of  l e a v e s   w i l l   assume  each  time  a  l i m p l y   d r o o p i n g   p o -  

s i t i o n   b e f o r e   be ing   f anned   out  a g a i n   when  the  r o t a t i o n   in  t h e  

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

P r e f e r a b l y   the  a i r   w i t h i n   a'the  m o i s t e n i n g   space  is  kept   y e t  

a l so   in  t u r b u l e n t   mot ion ,   i t   be ing   p r e f e r r e d   to  i m p a r t   t h i s   t u r -  

b u l e n t   m o t i o n  t o   the  a i r   by  means  of  a i r   j e t s   for   a t o m i z i n g   t h e  

l i q u i d .  

An  optimum  Effect  is  a t t a i n e d   when  i n - s t e a d   of  a  m o i s t e n i n g  

by  means  of  t h i n   water   j e t s   t h e r e   is  u t i l i z e d   in  a c c o r d a n c e   w i t h  

t h e   i n v e n t i o n   a  f i ne   a t o m i z a t i o n   by  a t o m i z i n g   the  water   by  means  

of  a i r   j e t s   whereby  the  c u r r e n t   of  a i r   l a d e n   wi th   f i n e   w a t e r  

d r o p l e t s   may  r each   the  r o t a t i n g   b u n d l e s   of  l e a v e s   from  a l l   s i d e s  

w h i l e   s a i d   c u r r e n t   of  a i r   per  se  p r o v i d e s   fo r   moving  the  l e a v e s  

a p a r t   from  each  o t h e r .  

The  i n v e n t i o n   f u r t h e r m o r e   r e l a t e s   to  an  a p p a r a t u s   fo r   c a r -  

r y i n g   out  the  above  d e s c r i b e d   m e t h o d s ,   s a i d   a p p a r a t u s   c o m p r i s i n g  

f i r s t   of  a l l   an  e n d l e s s   conveyor   gu ide   and  a  conveyor   c h a i n   g u i d e d  

t h e r e i n ,   s a id   conveyor   cha in   be ing   p r o v i d e d   wi th   a  p l u r a l i t y   o f  

m u t u a l l y   spaced   c l amping   or  h o l d i n g   means  fo r   c l a m p i n g   or  h o l d i n g ,  

r e s p e c t i v e l y ,   the  bund les   to  be  t r e a t e d ,   s a id   c l amping   or  h o l d i n g  

means  b e i n g   f a s t e n e d   to  sa id   c h a i n   in  downwards  hang ing   p o s i t i o n  

and  o p e r a b l e   to  be  r o t a t e d   about   a  v e r t i c a l   a x i s ,   sa id   c h a i n   p a s -  

s ing   c o n s e c u t i v e l y   t h rough   an  i n s e r t .  s t a t i o n ,   a  m o i s t e n i n g   s p a c e  
and  a  d i s c h a r g e   s t a t i o n .   The  r o t a r y   m o v e m e n t  o f   the  c l amping   o r  

h o l d i n g   means  may  be  b rough t   about   in  s e v e r a l   w a y s .  

However  a c c o r d i n g   to  the  i n v e n t i o n   t h i s   may  be  r e a l i z e d   i n  

a  s imp le   manner  by  s u s p e n d i n g   sa id   c l a m p i n g   means  in  a  f r e e l y   r o -  

t a t a b l e   manner  and  p r o v i d i n g   the  same  wi th   a  c y l i n d r i c a l l y   a r v e d  

s u r f a c e   c o a x i a l l y   with  r e s p e c t   to  the  ax i s   of  r o t a t i o n   and  b y  



p r o v i d i n g   an  e n d l e s s   b e l t   o p e r a t i v e   to  be  d r i v e n   and  e x t e n d i n g  

p a r a l l e l   to  the  d i r e c t i o n   of  conveyance   in  s a i d   m o i s t e n i n g   s p a c e ,  

s a i d   b e l t   be ing   o p e r a b l e   to  engage  sa id   c y l i n d r i c a l l y   c u r v e d  

s u r f a c e .   Hence  upon  e n t e r i n g   the  m o i s t e n i n g   space  the  h o l d i n g  

or  c l a m p i n g   means  w i l l   i m m e d i a t e l y   engage  a  d r i v e n   b e l t ,   w h e r e -  

by  s a i d   c l amping   or  h o l d i n g   means  are  se t   in  r o t a t i o n   c a u s i n g  

the  l e a v e s   to  fan  out .   By  u t i l i z i n g   s e v e r a l   b e l t s  o p e r a b l e   t o  

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

c l a m p i n g   means,  the  b u n d l e s   may  be  r o t a t e d   c o n s e c u t i v e l y   in  t h e  

one  d i r e c t i o n   and  a f t e r   a  s h o r t   i n t e r r u p t i o n   accompan ied   by  a  

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

For  e n h a n c i n g   the  f e e d i n g   o p e r a t i o n   of  the  a p p a r a t u s   i t   i s  

p r e f e r r e d   to  use  c l a m p i n g   means  of  a  type  t h a t   a u t o m a t i c a l l y  

c l o s e s   upon  i n s e r t i o n   of  a  b u n d l e .   In  p r i n c i p l e   s e v e r a l   c o n s t r u c t -  

i o n s   are  c o n c e i v a b l e   for   a t t a i n i n g   such  o b j e c t .   At  the  l o c a t i o n  

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

the  r e l e a s e   of  the  c l a m p i n g  m e a n s .  

The  a t o m i z e r s   may  be  p r o v i d e d   in  the  bo t tom  p a r t   and  the  t o p  

p a r t   of  the  m o i s t e n i n g   space ,   i t   be ing  p r e f e r r e d   in  a c c o r d a n c e  

w i t h   the  i n v e n t i o n   to  make  p r o v i s i o n s   t h a t   the  a t o m i z e r s   in  t h e  

b o t t o m   p a r t   of  the  m o i s t e n i n g   space  are  a d j u s t a b l e   in  v e r t i c a l  

sense   in  o rde r   to  adap t   the  p o s i t i o n   t h e r e   of  to  the  s ize   of  t h e  

l e a v e s .  

P r e f e r a b l y   the  c l a m p i n g   or  h o l d i n g   means  are  r o t a t a b l y   s u p -  

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

s a i d   s e a l i n g   p l a t e s   b e i n g   accommodated  be tween   the  d r i v i n g   c y l i n d e r  

and  the  c l amping   means  per  se  and  be ing   o p e r a t i v e   to  be  gu ided   on 

the  s ide   wa l l s   of  the  guide   s l o t   p r e s e n t   in  the  top  pa r t   of  s a i d  

m o i s t e n i n g   space .   In  t h i s   way  t h e r e   is  a c h i e v e d   not  only  a  s e a l i n g  

of  the  c o n v e y i n g   means  and  the  g u i d i n g   means  wi th   r e s p e c t   to  t h e  

humid  enviroiment  in  the  m o i s t e n i n g   space  but  a l so   a  guide  p r o v i d i n g  

for   a  s t a b l e   conveyance   t h r o u g h   the  m o i s t e n i n g   space  in  s p i t e   o f  

the  i n a v o i d a b l e   u n b a l a n c e   d u r i n g   the  r o t a t i o n .  

The  i n v e n t i o n   w i l l   now  be  e l u c i d a t e d   in  f u r t h e r   d e t a i l   w i t h  

r e f e r e n c e   to  the  d r a w i n g s ,   in  w h i c h  



Fig .   1  d i a g r a m m a t i c a l l y   shows  a  p l an   view  of  the  a p p a r a t u s  

a c c o r d i n g   to  the  i n v e n t i o n ,  

F ig .   2  is  a  c r o s s   s e c t i o n   a long   the  l i n e   I I - I I   in  Fig .   1,  

a n d  

F ig .   3  i s   a  c r o s s   s e c t i o n   a long   the  l i n e   I I I - I I I   in  Fig .   1 .  

In  Fig .   1  the  r e f e r e n c e   numeral   1  i n d i c a t e s   the  pa th   of  an  

e n d l e s s   conveyo r   guide   in  which  t h e r e   is   a ccommoda ted   a  c o n v e y o r  
c h a i n   2.  This  c h a i n   runs   over  r e v e r s i n g   s p r o c k e t s   3  and  4  w h i c h  

have  been  r e p r e s e n t e d   d i a g r a m m a t i c a l l y   only  and  of  which  t h e  

s p r o c k e t   3  is   c o n n e c t e d   to  a  d r i v e   mechanism  5 .  

This   conveyo r   gu ide   f o l l o w s   an  e l o n g a t e d   p a t h   h a v i n g   two 

s t r a i g h t   p a r t s   one  of  Wich  runs   t h r o u g h   a  m o i s t e n i n g   space  7 .  

Clamping  means  8  spaced   a p a r t   wi th   r e s p e c t   to  each  o t h e r   a r e  

s u s p e n d e d   from  the  c h a i n .   These  c l amping   means  are   suspended  f r o m  

the  c h a i n s   in  a  f r e e l y   r o t a t a b l e   manner  and  have  been  p r o v i d e d   with 

a  c y l i n d r i c a l l y   cu rved   d r i v i n g   s u r f a c e   9.  The  c l a m p i n g   means  a r e  

p r o v i d e d   wi th   o p e r a t i n g   means  10  by  means  of  which  the  s p r i n g  

p r e s s u r i z e d   not  shown  c l a m p i n g   jaws  may  be  o p e n e d .  

With  r e f e r e n c e   to  F ig .   2  t h e r e   is  shown  in  the  r i g h t  h a n d   p a r t  

the  i n s e r t i o n   o p e r a t i o n   p e r f o r m e d   w i t h i n   the  r e g i o n   6  (F ig .   1 ) .  

In  the  m o i s t e n i n g   space  7  t h e r e   are  accommoda ted   two  d r i v i n g  

b e l t s   11  and  11'  which  run  p a r a l l e l   to  the  d i r e c t i o n   of  c o n v e y a n c e  
and  which  may  come  i n t o   f r i c t i o n a l   engagement   w i t h   the  c y l i n d r i c a l -  

ly  c u r v e d   d r i v i n g   s u r f a c e   9  of  the  c l amping   or  h o l d i n g   means  8 .  

The  b e l t   11  w i l l   f o r c e   the  h o l d i n g   means  to  r o t a t e   to  the  r i g h t  

and  the  b e l t   11'  to  the  l e f t .   At  the  l o c a t i o n   of  the  r e v e r s i n g  

whee l s   t h e r e o f   sa id   b e l t s   are  both  d r i v e n   by  a  b e l t   12  r u n n i n g   o v e r  

r o l l e r s   mounted  on  the  s h a f t s   of  the  r e v e r s i n g   w h e e l s , a   d r i v e  

r o l l e r   13  on  the  s h a f t   of  a  motor  14  and  a t e n s i o n i n g   r o l l e r   1 5 .  

With  r e f e r e n c e   to  Fig .   2  t h e r e   is  shown  how  a  d r i v i n g   r o l l e r  

16  d r i v e s   the  b e l t   11  by  way  of  the  s h a f t   17,  s a i d   b e l t   11  e n -  

g a g i n g   the  c y l i n d r i c a l   s u r f a c e   9  of  the  c l a m p i n g   means  8,  w h i c h  

c l a m p i n g   means  is  s u s p e n d e d   from  the  cha in   2  and  is  o p e r a t i v e   t o  

be  r o t a t e d   by  means  of  a  not  shown  b e a r i n g   p r e s e n t   above  the  c y -  

l i n d e r   9.  By  means  of  a  not  shown  b e a r i n g   each  c l a m p i n g   means  i s  

f u r t h e r m o r e   r o t a t a b l y   mounted  in  a  s e a l i n g   p l a t e   18;  a  c h a i n  



be ing   formed  by  sa id   s e a l i n g   p l a t e   18  t o g e t h e r   wi th   c o r r e s p o n d -  

ing  s e a l i n g   p l a t e s   1 8 ' .  

With  r e f e r e n c e   to  F igs .   2  and  3  i t   is  shown  t h a t   t h i s   c h a i n  

is  g u i d e d   in  a  s e a l i n g   manner  t h r o u g h   the  guide   s l o t   19  of  t h e  

m o i s t e n i n g   space  7  made  in  the  form  of  a  box  in  which  the  s e a l i n g  

p l a t e s   18  are  in  c o n t a c t   with  a n t i - f r i c t i o n   p l a t e s   20  i n s e r t e d  

in  the  s ide   wal l   p o r t i o n   of  the  guide  s l o t .  

The reby   the  m o i s t e n i n g   space  7  is  c l o s e d   m o i s t u r e   t i g h t   t o  

the  top  t h e r e o f ,   whi le   moreover   a  s t a b i l i z a t i o n   is  a c h i e v e d  

so  t h a t   the  c l amp ing   means  w i l l   not  be  able  to  a c q u i r e   an  o s c i l -  

l a t i n g   mo t ion   under   the  i n f l u e n c e   of  the  u n b a l a n c e   caused   by  t h e  

b u n d l e s   of  l e a v e s .   F u r t h e r m o r e   the  p r o p e r   engagement   wi th   t h e  

d r i v i n g   b e l t   w i l l   be  a s s u r e d   t h e r e b y .  

With  r e f e r e n c e   to  Fig.   2  i t   is  shown  t h a t   in  the  wal l   a t  

the  top  of  the  space  7  t h e r e   are  p r o v i d e d   compres sed   a i r   o p e r a t e d  

a t o m i z e r s   21  for  a t o m i z i n g   w a t e r .   F u r t h e r m o r e   in  the  bot tom  p a r t  

of  the  space   t h e r e   are  p r o v i d e d   a t o m i z e r s   22  d i s t r i b u t e d ,   l i k e  

shown  in  F ig .   1  in  the  l o n g i t u d i n a l   d i r e c t i o n   which  a t o m i z e r s  

22  are  mounted  on  a  frame  23  which  is  a d j u s t a b l e   in  the  d i r e c t i o n  

of  the  h e i g h t   t h e r e o f .   This  a d j u s t m e n t   is  p e r f o r m e d   by  means  o f  

screw  s p i n d l e s   24  a n d ' a   d r ive   mechanism  25.  The  a d j u s t m e n t   i s  

made  be tween   the  l owermos t   p o s i t i o n   drawn  in  f u l l   l i n e s   and  t h e  

u p p e r m o s t   p o s i t i o n   23'  shown  in  i n t e r r u p t e d   l i n e s .  

The  m o i s t e n i n g   space  is  j o i n e d   to  the  d i s c h a r g e   s t a t i o n   26 

accommodated   above  a  t r a n s v e r s e   conveyor   27.  The  d r i v i n g   b e l t   1 1 '  

e x t e n d s   i n t o   t h i s   d i s c h a r g e   s t a t i o n   at  which  t h e r e   are  p r o v i d e d  

two  guide   bars   28  which  w i l l   engage  the  o p e r a t i n g   means  10  p r o -  

j e c t i n g   at  both   s i de s   t h e r e o f   whereby  a l so   due  to  the  r o t a t i o n  

the  c l a m p i n g   means  is  opened  so  t h a t   the  m o i s t e n e d   bundle   w i l l  

drop  down  t h e r e f r o m .  

If  the  c l amp ing   means  is  of  the  type  t h a t   is  s e l f   l o c k i n g   i n  

the  open  p o s i t i o n   the  c lamping   means  w i l l   move  in  opened  p o s i t i o n  

to  the  i n s e r t   s t a t i o n   6.  If  such  is  not  the  case ,   the  open ing   o f  

the  c l amp ing   means  at  t h i s   i n s e r t   s t a t i o n   w i l l   have  to  be  b r o u g h t  

about   in  an  o the r   way.  

F u r t h e r m o r e   the  d i s c h a r g e   s t a t i o n   26  is  p r o v i d e d   with  a n  



e x h a u s t   29  fo r   e x h a u s t i n g   m o i s t u r e   e m a n a t i n g   from  the  m o i s t e n i n g  

s p a c e .  
At  the  l o c a t i o n   of  the  e n t r a n c e   of  the  m o i s t e n i n g   space  7 

a  s i m i l a r   e x h a u s t e r   30  may  be  p r o v i d e d .  

The  e n t r a n c e   and  e x i t   of  the  m o i s t e n i n g   space  may  b e  a d a p t e d  

to  the  shape  of  the  bundle   l i k e   i n d i c a t e d   by  the  l i n e   31  in  F i g .  

2 .  

By  u t i l i z i n g   the  a p p a r a t u s   a c c o r d i n g   to  the  i n v e n t i o n   i t  

becomes  f e a s i b l e   to  adap t   the  throughput  and  the  speed  of  r o t a t i o n  

by  a d j u s t m e n t   of  the  number  of  r e v o l u t i o n s   of  the  d r i v e   m o t o r s  

i n d e p e n d e n t l y   to  the  degree   of  m o i s t e n i n g   which  is   d e s i r e d   to  be  

a c h i e v e d   and  which  is  d e p e n d e n t   on  the  kind  of  t o b a c c o   to  b e  

t r e a t e d .   The  a t o m i z e d   sp r ays   e m a n a t i n g   from  the  n o z z l e s   e n h a n c e  

the  s e p a r a t i o n   of  the  l e a v e s   so  t h a t   the  m o i s t u r e   may  p e n e t r a t e  

wel l   and  u n i f o r m l y   e v e r y - w h e r e .  

The  m o i s t u r e   l e a v i n g   the  m o i s t e n i n g   space  7  may  be  c o l l e c t e d  

in  a  f i l t e r   box  32  a r r a n g e d   t h e r e b e l o w   and,  i f   d e s i r e d ,   may  be  

r e t u r n e d   to  the  liquid  supp ly   v e s s e l   33 .  

At  34  t h e r e   are  p r o v i d e d   a t o m i z e r s   by  means  of  which  the  p a r t  

of  the  bund le   i n s e r t e d   in  the  c l amping   means  may  be  m o i s t e n e d .  



1.  A  method  of  m o i s t e n i n g   bund le s   of  f l e x i b l e   m a t e r i a l   i n  

p a r t i c u l a r   b u n d l e s   of  t o b a c c o   l e a v e s ,   by  p l a c i n g   the  b u n d l e s  

at  the  base  t h e r e o f   i n t o   a  c l a m p i n g   means  and  p a s s i n g   the  same 

t h r o u g h   a  space  in  which  t h e r e   is  a tomized   a  l i q u i d ,   such  a s  

w a t e r ,   c  h  a  r  a  c  t  e  r  i  z  e  d   i n  t h a t   s a id   b u n d l e s   a r e  

p a s s e d   t h r o u g h   sa id   space  whi le   be ing   su spended   from  the  b a s e  

t h e r e o f   and  be ing   r o t a t e d   about   the  ax i s   of  s a i d   b a s e .  

2.  The  method  a c c o r d i n g   to  c la im  1,  c  h  a  r  a  c  t  e  r  i  z  e d  

i  n  t  h  a  t   d u r i n g   the  p a s s a g e   t h rough   sa id   m o i s t e n i n g   space  t h e  

d i r e c t i o n   of  r o t a t i o n   is  a l t e r e d .  

3.  The  method  a c c o r d i n g   to  c la im  1  or  2,  c  h  a  r  a  c  t  e  r -  

i  z  e  d   i  n  t  h  a  t  a   t u r b u l e n t   mot ion   is  i m p a r t e d   to  the  a i r  

w i t h i n   sa id   m o i s t e n i n g   s p a c e .  

4.  The  method  a c c o r d i n g   to  c la im  3  c  h  a  r  a  c  t  e  r  -  

i  z  e  d   i  n  t  h  a  t   the  t u r b u l e n t   mot ion   is  i m p a r t e d   to  the  a i r  

by  means  of  a i r   j e t s   for  a t o m i z i n g   the  l i q u i d .  

5.  An  a p p a r a t u s   for  c a r r y i n g   out  the  method  a c c o r d i n g   to  a n y  

one  of  the  p r e c e d i n g   c l a ims   c  h  a  r   a  c  t   e  r  i  z  e  d   i  n  

t  h  a  t   sa id   a p p a r a t u s   c o m p r i s e s   an  e n d l e s s   conveyo r   guide  and  a  

conveyo r   c h a i n   gu ided   t h e r e i n   and  p r o v i d e d   wi th   a  p l u r a l i t y   o f  

m u t u a l l y   spaced  c l amping   or  h o l d i n g   means  for  c l a m p i n g   or  h o l d i n g  

r e s p e c t i v e l y ,   the  b u n d l e s   to  be  t r e a t e d ,   s a id   c l a m p i n g   or  h o l d i n g  

means  be ing   f a s t e n e d   to  s a id   cha in   in  downward  h a n g i n g   p o s i t i o n   a n d  

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

c o n s e c u t i v e l y   t h r o u g h   an  i n s e r t   s t a t i o n ,   a  m o i s t e n i n g   space  and  a  

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

6.  The  a p p a r a t u s   a c c o r d i n g   to  c la im  5  c  h  a  r  a  c  t  e  r  -  

i  z  e  d   i  n  t  h  a  t   s a id   c lamping   means  are  su spended   in  a  f r e e -  

ly  r o t a t ab l e   manner  and  are  p r o v i d e d   with  a  c y l i n d r i c a l l y   c u r v e d  

s u r f a c e   c o a x i a l l y   with  r e s p e c t   to  the  ax is   of  r o t a t i o n   and  t h a t  

in  sa id   m o i s t e n i n g   space  t h e r e   is  p r o v i d e d   an  e n d l e s s   b e l t   o p e r a -  
t i v e   to  be  d r i v e n   and  e x t e n d i n g   p a r a l l e l   to  the  d i r e c t i o n   of  c o n -  

v e y a n c e ,   sa id   b e l t   be ing   o p e r a b l e   to  engage  sa id   c y l i n d r i c a l l y  

curved   s u r f a c e .  



7.  The  a p p a r a t u s   a c c o r d i n g   to  c la im  6  c  h  a  r  a  c  t  e  r -  

i  z  e  d   i n  t h a t   in  s a id   m o i s t e n i n g   space  t h e r e   are  p r o -  
v ided   s e v e r a l   e n d l e s s   b e l t s   a r r a n g e d   in  s u c c e s s i o n   in  the  d i -  

r e c t i o n   of  c o n v e y a n c e   sa id   b e l t s   be ing   o p e r a b l e   to  d r i v e   t h e  

c l amp ing   or  h o l d i n g   means  in  o p p o s i t e   d i r e c t i o n   of  r o t a t i o n   o n  

s a id   c y l i n d r i c a l l y   cu rved   s u r f a c e .  

8.  The  a p p a r a t u s   a c c o r d i n g   to  any  one   of  the  p r e c e d i n g   c l a i m s  

5-7,   i n c l u s i v e ,   c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t  h  a  t   s a i d  

c l amping   means  are  of  the  type  t h a t   a u t o m a t i c a l l y   c l o s e s   u p o n  
i n s e r t i o n   of  a  b u n d l e .  

9.  The  a p p a r a t u s   a c c o r d i n g   to  any  one   of  the  p r e c e d i n g   c l a i m s  

5-8,  i n c l u s i v e ,   c  h  a  r  a  c  t  e  r   i  z  e  d   i  n  t  h  a  t   s a i d  

c lamping   or  h o l d i n g   means  are  r o t a t a b l y   s u p p o r t e d   in  s e a l i n g  

p l a t e s   accommodated   be tween   sa id   c y l i n d r i c a l l y   cu rved   s u r f a c e s  

and  sa id   h o l d i n g   means,  s a id   s e a l i n g   p l a t e s   be ing   c a n e c t e d   t o  

each  o the r   to  form  a  c h a i n   and  be ing   o p e r a t i v e   to  f i t   s l i d i n g l y  

in  the  m o i s t e n i n g   space  be tween   the  s ide   w a l l s   of  the  gu ide   s l o t  

p r e s e n t   in  the  top  p a r t   of  sa id   m o i s t e n i n g   s p a c e .  

10.  The  a p p a r a t u s   a c c o r d i n g   to  any  one   of  c l a i m s   5-9,   i n -  

c l u s i v e ,   c  h  a  r  a  c  t  e  r  i  z  e  d   i  n  t  h  a  t   both   in  the  b o t -  

tom  p a r t   and  the  top  p a r t   of  the  m o i s t e n i n g   space  t h e r e   are  p r o -  
v ided   c o m p r e s s e d   a i r   o p e r a t e d   l i q u i d   a t o m i z e r s .  

11.  The  a p p a r a t u s   a c c o r d i n g   to  c la im  10  c  h  a  r  a  c  t  e  r  -  

i  z  e  d   i  n  t  h  a  t   the  a t o m i z e r s   p rovded   in  the  bo t tom  p a r t  

of  the  m o i s t e n i n g   space  are  a d j u s t a b l e   in  v e r t i c a l   s e n s e .  

12.  The  a p p a r a t u s   a c c o r d i n g   to  c la im  10  or  11  c  h  a  r  a  c -  

t  e  r  i  z  e  d   i  n  t  h  a  t   in  the  top  p a r t   of  the  m o i s t e n i n g  

space  t h e r e   are  p r o v i d e d   a t o m i z e r s   (34)  at  the  l e v e l   of  the  c l a m p -  

ing  means  sa id   a t o m i z e r s   be ing   d i r e c t e d   to  s a id   c l a m p i n g   m e a n s .  
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