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w)  Device  for  folding  linen. 

(57)  The  folding  device  with  vanes  of  an  apparatus  for  folding 
cloth  articles  and  especially  linen,  of  the  type  comprising  a 
folder  table  having  a  fixed  section  and  a  plurality  of  vanes 
hinged  externally  to  said  section  and  tilting  towards  the 
same  to  perform  the  folding,  has  both  the  fixed  section  and 
the  tilting  vanes  conceived  in  the  form  of  belt  conveyors. 
These  conveyors  are  moved  at  the  same  speed,  the  fixed 
section  conveyor  under  direct  control,  and  the  vane  con- 
veyors  by  indirect  control  through  contact  with  revolving 
rollers  lying  under  the  vanes. 
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T h e   folding  device  with  vanes  of  an  apparatus  for  folding 
cloth  articles  and  especially  linen,  of  the  type  comprising  a 
folder  table  having  a  fixed  section  and  a  plurality  of  vanes 
hinged  externally  to  said  section  and  tilting  towards  the 
same  to  perform  the  folding,  has  both  the  fixed  section  and 
the  tilting  vanes  conceived  in  the  form  of  belt  conveyors. 
These  conveyors  are  moved  at  the  same  speed,  the  fixed 
section  conveyor  under  direct  control,  and  the  vane  con- 
veyors  by  indirect  control  through  contact  with  revolving 
rollers  lying  under  the  vanes. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  an  improved  fo ld ing   d e v i c e  

with  vanes,  for  appa ra tu se s   des igned  to  carry   out  the  qua l i t y   f o l d i n g ,  

at  high  speed,  of  l i nen   a r t i c l e s .  

Appara tuses   apt  to  carry  out  the  fo ld ing   of  c lo th   a r t i c l e s   o r  

the  l i k e ,   e s p e c i a l l y   of  l inen  such  as  napkins  and  towels ,   are  a l r e a d y  

known  in  t e chn ique .   In  said  a p p a r a t u s e s ,   such  a r t i c l e s   are  fed  to  a  

fo ld ing   device  with  vanes  (which  a u t o m a t i c a l l y   c a r r i e s   out  the  f o l d -  

ing,   f i r s t   on  two  p a r a l l e l   s ides  and  then  on  the  other  two  s ides)   and  

are  d i scharged   theref rom  a f t e r   the  f o l d i n g .  

Though  the  fo ld ing   devices  with  vanes  provided  in  said  a p p a r a t u s -  

es  have  a l r eady   r e a c h e d  -   by  using  d i f f e r e n t   s o l u t i o n s  -   a  good  d e g r e e  

of  f u n c t i o n a l i t y ,   always  new  problems  have  to  be  faced  in  t h e i r   c o n n e c -  

t i on ,   due  to  the  r i s i n g   need  -   common  to  many  f i e l d s   in  the  p r e s e n t  

development  of  t e c h n i q u e  -   of  i n c r e a s i n g   more  and  more  the  p r o d u c t i o n  

of  the  fo ld ing   appa ra tu se s   in  the  un i ty   of  time.  This  requi rement   e v i -  

dent ly   imposes  to  use,  in  the  devices   in  ques t ion ,   f a s t e r   and  f a s t e r  

movements  of  the  vanes,  in  the  presence   of  which -   in  order  to  o b t a i n  

a  high  qua l i t y   f o l d i n g  -   the  c o n d i t i o n   of  the  surface  of  the  v a n e s  

con tac t ing   the  a r t i c l e   to  be  fo lded  is   of  fundamental   impor tance .   I n  

f a c t ,   in  the  presence  of  very  f a s t   movements,  the  forces   of  i n e r t i a  

to  which  the  f a b r i c   is  sub jec ted   are  no  longer  n e g l i g i b l e ,   whereby 

i t   is  pos s ib l e   tha t   the  a r t i c l e   may  move  out  of  place  and  t ha t ,   t h e r e -  

fore ,   the  f i n a l   dimensions  ob ta ined   for  the  folded  a r t i c l e   may  be  v a -  



r i a b l e ,   with  consequent   poor  q u a l i t y   f o l d i n g .  

In  order  to  s i m u l t a n e o u s l y   ob ta in   a  high  speed  and  high  q u a l i t y  

work,  i t   is  thus  i n d i s p e n s a b l e   for  the  su r face   of  the  vanes  to  p r o v i d e  

the  utmost  f r i c t i o n   in  r e s p e c t   of  the  f a b r i c   of  the  a r t i c l e   to  be  f o l d -  

e d .  

On  the  o ther   hand,  t h e r e   is  also  the  o ther   fundamenta l   r e q u i r e m e n t  

of  the  p resence ,   in  the  vanes ,   of  a  c e r t a i n   number  of  openings  ( s a i d  

number  i n c r e a s i n g   as  the  speed  i n c r e a s e s ) ,   in  order   to  prevent   t h e  

forming  of  d i f f e r e n c e s   in  p r e s s u r e   between  the  upper  su r face   and  t h e  

lower  sur face   of  the  vanes ,   which  may  produce  s u c t i o n   and  s t i c k i n g  

of  the  a r t i c l e   onto  the  vanes  during  t h e i r   r e t u r n   p a t h .  

However,  a  high  f r i c t i o n   of  the  vane  s u r f a c e   and  the  p r e s e n c e .  

t h e r e o n   of  wide  open ings ,   are  two  c o n t r a s t i n g   r e q u i r e m e n t s   hard  t o  

c o n c i l i a t e .  

At  p r e s e n t ,   the re   are  on  the  market  e s s e n t i a l l y   two  types  of  f o l d -  

ing  devices   with  v a n e s .  

The  f i r s t   one,  a l r e a d y   used  by  the  App l i can t   s ince  s eve ra l   y e a r s  

and  forming  the  ob jec t   of  the  I t a l i a n   pa t en t s   No.  764089  and  No.  929318,  

uses  vanes  -.-hich  have  been  c o n s t r u c t e d   tak ing   in to   account   the  r e q u i r e -  

ments  of  e q u i l i b r i u m  -   a l r e a d y   set  f o r t h   h e r e a b o v e  -   between  f r i c t i o n  

and  o p e n i n g s .  

In  th is   device ,   the  a r t i c l e   is  placed  on  the  f o l d e r   t a b l e   by  

e x t e r n a l   mechanisms,  when  the  fo ld ing   is  performed  by  machines  w i t h  

f u l l y   au tomat ic   cycle ,   or  e lse   by  the  ope ra to r   h i m s e l f ,   in  s e m i a u t o -  

mat ic   m a c h i n e s .  

The  second  type  of  f o l d i n g   device  comprises  i n s t e a d   vanes  b e i n g  

more  abundant ly   p rovided   with  holes  and/or   openings ,   in  order  to  a l l o w  

the  arrangement   of  u n d e r l y i n g   conveyor  b e l t s   used  for  p o s i t i o n i n g   t h e  

a r t i c l e   to  be  f o l d e d .  

Both  these  devices   have  t h e i r   drawbacks,  e s p e c i a l l y   when  i n c r e a s i n g  

the  p roduc t ion   speed  of  the  fo ld ing   a p p a r a t u s e s   of  which  they  form 

p a r t .   The  devices   of  the  f i r s t   type  are  very  evolved  mechanica l ly   and 

could  be  adapted  to  p rov ide   e x c e l l e n t   performances   even  at  the  h i g h e s t  



speeds ,   but  the  problems  o f   cost   and  bulk  which  they  i nvo lve   would 

become  even  more  s e r i o u s .   A s  f o r   the  devices   of  the  second  type,   t h e  

fo ld ing   q u a l i t y   ob ta ined ,   which  is  a l ready   poor  enough  at  o r d i n a r y  

speeds ,   would  no  doubt  become  u n a c c e p t a b l e   at  h igher   speeds.   I t  

should  in  f ac t   be  noted  tha t   the  use  of  conveyor  be l t s   for  p o s i t i o n i n g  

a r t i c l e s   in  the  fo ld ing   dev ices   with  v a n e s  -   a l ready   known  s ince  a  l o n g  

time  in  appa ra tu se s   for  f o ld ing   l i n e n   p roduc t s ,   e s p e c i a l l y   in  the  o l d  

a p p a r a t u s e s   with  f o ld ing   vane  des igned   for  the  t r e a t m e n t   of  medium- 

- l a r g e   a r t i c l e s   such  as  t a b l e - c l o t h s ,   sheets   and  the  l i k e  -   is  e x c l u -  

s i ve ly   due  to  economical  r easons   and  to  reasons  of  bulk,   and  by  no 

means  r e p r e s e n t s   a  f u n c t i o n a l   p r o g r e s s ;   on  the  c o n t r a r y ,   i t   has  i n  

i t s e l f   g rea t   l i m i t s   and  a  r e s t r i c t e d   f i e l d   of  use.  To  s t a r t   with,   t h e  

p o s s i b i l i t y   of  having  good  f r i c t i o n   su r f aces   of  the  vanes  is  t h e r e b y  

s t rong ly   l i m i t e d ;   the  proper   s l i d i n g   of  the  a r t i c l e   a c t u a l l y   r e q u i r e s  

smooth  vanes,   c o n s i d e r i n g   t ha t   the  b e l t s   cannot  p ro t rude   much  in  o r d e r  

not  to  c rea te   any  crumples.   Fu r the rmore ,   the  f r equen t   a l t e r n a t i o n   o f  

b e l t s   and  f ixed  su r faces   tends  to  c r ea t e   problems  during  the  p o s i t i o n -  

ing  of  the  a r t i c l e ,   in  tha t   any  d i s c o n t i n u i t y   may  block  c lo th   edges  

and  lead  to  crumpling.   A  f u r t h e r   l i m i t   for  such  devices  l i e s   in  t h e  

dimensions  of  the  a r t i c l e .   As  the  dimensions  i n c r e a s e ,   the  p r o b l e m s  

get  worse  and  may  become  c r i t i c a l   with  some  types  of  f a b r i c s ,   as  f o r  

example  sponge -c lo ths   or  o ther   p a r t i c u l a r l y   heavy  f a b r i c s .  

All  these  drawbacks  are  e l i m i n a t e d   with  the  f o ld ing   device   w i t h  

vanes,   according  to  the  p r e s e n t   i n v e n t i o n ,   which  has  been  c o n c e i v e d  

to  ob ta in   the  fo ld ing   of  l i n e n ,   as  well  as  of  a r t i c l e s   of  any  t y p e  

of  woven  f a b r i c ,   e i t h e r   n a t u r a l   or  s y n t h e t i c ,   and  of  non-woven  f a -  

b r i c ,   of  small  and  average  d imens ions ,   at  high  speed  and  with  h i g h  

q u a l i t y   r e s u l t s .  

This  device  which,  beyond  a l lowing   a  p e r f e c t   fo ld ing   at  high  s p e e d ,  

b r i l l i a n t l y   solves  also  the  problems  of  bulk  and  of  cost  of  the  f o l d i n g  

a p p a r a t u s e s ,   is  of  the  type  compris ing  a  fo lder   t ab le   having  a  f i x e d  

s ec t i on   and  a  p l u r a l i t y   of  vanes  hinged  e x t e r n a l l y   to  said  s e c t i o n  

and  t i l t i n g   towards  the  same  to  perform  the  f o ld ing ,   and  is  s u b s t a n -  



t i a l l y   c h a r a c t e r i z e d   in  t h a t ,   both  said  f ixed   s e c t i o n   and  said  t i l t i n g  

vanes  are  conceived  in  the  form  of  be l t   c o n v e y o r s .  

P r e f e r a b l y ,   each  vane  c o n s i s t s   of  a  frame  compr i s ing   a  main  h i n g e d  

bar  and  two  or  more  r o l l e r s   onto  which  wind  b e l t   e lements   having  d i s c o n -  

t i n u a n c e s   in  order   to  form  said  conveyor,   the  motion  of  said  conveyor  

being  ob ta ined   through  con tac t   of  said  b e l t   e l e m e n t s  -   themselves   i d l e  

-  with  r evo lv ing   r o l l e r s   ly ing   under  the  v a n e .  

In  the  device  accord ing   to  the  i n v e n t i o n ,   the  t i l t i n g   movement 

of  the  vanes  takes   p lace   in  sequence,  by  s e p a r a t e   c o n t r o l ,  v a n e   a f t e r  

vane,   under  the  c o n t r o l   of  mechanical   o p e r a t i n g   means.  Said  movement 

c o n s i s t s   of  a  r o t a r y   motion  of  the  vane  about  the  t i l t i n g   hinge  and  of  a  

v e r t i c a l   s h i f t i n g   motion  of  said  hinge.   P r e f e r a b l y ,   the  mechanical   means 

o p e r a t i n g   the  t i l t i n g   movement  of  each  vane  compr i se  an   o s c i l l a t i n g  

t o g g l e - l e v e r   ' h i c h   c o n t r o l s   the  r o t a t i o n   of  the  vane  through  a  c o n n e c -  

t ing   rod  and  is  ope ra t ed   by  a  s e c t o r - g e a r w h e e l   u n i t ,   and  a  l e v e r a g e  

c o n s i s t i n g   of  a  l eve r   and  a  connect ing  rod,  which  ope ra t e s   the  v e r t i c a l  

s h i f t i n g   of  the  hinge  suppor t ,   said  s e c t o r - g e a r w h e e l   uni t   and  s a i d  

l e v e r a g e   being  ope ra t ed   by  an  arm  o s c i l l a t i n g   about  a  f ixed  po in t   and 

being  dr iven   by  a  cam. 

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   in  f u r t h e r   d e t a i l ,   by  mere 

way  of  example,  with  r e f e r e n c e   to  the  accompanying  drawings,   which 

show  a  p r e f e r r e d   embodiment  t he r eo f   and  in  wh ich :  

Fig.  1  is  a  top,  e x t e r n a l ,   p r o s p e c t   view,  of  the  fo ld ing   d e v i c e  

with  vanes  accord ing   to  the  i n v e n t i o n ;  

Fig.  2  is  a  view  s i m i l a r   to  tha t   of  f i g u r e   1,  but  i l l u s t r a t i n g  

the  means  for  o p e r a t i n g   the  be l t   conveyors  which  form  the  vanes  o f  

the  d e v i c e ;  

Fig.  3  is  a  view  s i m i l a r   to  tha t   of  f i g u r e   1,  but  with  one  o f  

the  vanes  in  m o t i o n ;  

F i g .  4   is  a  v e r t i c a l   cross  s ec t i on   view  of  the  device  i l l u s t r a -  

ted  in  the  p rev ious   f i g u r e s ,   with  the  vanes  o p e r a t i n g   means;  and 

Fig.  5  is  a  s e c t i o n   view  s imi la r   to  tha t   of  f i g u r e   4,  but  in  which 

the  device   is  ad ju s t ed   for  fo ld ing  a r t i c l e s   of  very  th ick   f a b r i c ,  



i n s t ead   of  thin  c lo th   a r t i c l e s .  

Re fe r r i ng   f i r s t   of  a l l   to  f i g u r e s   1  to  4,  the  device  with  v a n e s  

according  to  the  i n v e n t i o n   is  shown  to  comprise  four  vanes  1,  2,  3 

and  4,  having  one  of  t h e i r   sides  hinged  to  the  s ides  of  a  f ixed  c e n t r a l  

s ec t ion   5.  Of  course   the  vanes  can  vary  in  number,  in  which  case  t h e  

f ixed  s e c t i o n   could  also  not  be  c e n t r a l ,   wi thout   thereby  i n f l u e n c i n g  

the  c h a r a c t e r i s t i c s   of  the  i n v e n t i o n .  

According  to  the  fundamental   c h a r a c t e r i s t i c   of  the  p r e s e n t   i n -  

ven t ion ,   the  four  vanes  1,  2,  3  and  4,  are  conceived  in  the  form  o f  

be l t   conveyors ,   compris ing   id le   r evo lv ing   end  r o l l e r s   onto  which  wind 

a  p l u r a l i t y   of  p a r a l l e l   ad j acen t   b e l t s   la,   2a,  3a  and  4a.  In  the  c a s e  

of  the  vanes  1  and  2  -   where  the  hinge  is  p a r a l l e l   to  the  convey ing  

d i r e c t i o n  -   said  r o l l e r s   are  mounted  overhanging  at  the  ends  of  a  s t i f f  

bar  forming  the  hinged  side  of  the  vane;  whi le ,   in  the  case  of  the  s h o r t  

vanes  3  and  4  -   t he re   the  hinge  is  o r thogona l   to  the  conveying  d i r e c t i o n  

-  the  same  r o l l e r s   are  i n s t e a d   suppor ted   by  a  frame.  Also  the  f i x e d  

cen t r a l   s ec t ion   5  of  the  device  with  vanes  is  conceived  in  the  form  of  a  

be l t   conveyor  6,  said  s ec t ion   5  comprising  a  rim  provided  with  s u c k e r s  

7.  The  movement  of  the  conveyor  b e l t s   forming  the  vanes  is  o b t a i n e d  

through  con tac t   of  the  lower  s ec t i ons   of  the  be l t s   la,  2a,  3a  and  4 a ,  

with  r evo lv ing   r o l l e r s   3  of  equal  d i amete r ,   mounted  on  sha f t s   9 

pos i t i oned   below  the  r o l l e r s   of  the  vanes  and  being  p a r a l l e l   t h e r e t o .   A 

shaf t   (not  shown)  synchron ized   with  the  sha f t s   9,  causes  the  r o t a t i o n   o f  

the  be l t   conveyor  6  forming  the  f ixed   c e n t r a l   s ec t ion   5  of  the  d e v i c e .  

The  means  o p e r a t i n g   the  vanes,   which  cause  the  r o t a t i o n   t h e r e o f  

around  t h e i r   side  p ivo ted   to  the  f ixed  c e n t r a l   s ec t ion   5  up  to  a l m o s t  

complete  t i l t i n g   of  said  vanes,   and  which  provide  at  the  same  t i m e  

for  a  l i f t i n g   of  t h e i r   r o t a t i o n   a x i s  -   as  a l r eady   fo reseen   in  the  f o l d -  

ing  appara tus   of  I t a l i a n   pa ten t   No.  929318 -   s u b s t a n t i a l l y   c o m p r i s e :  

a  t o g g l e - l e v e r   10  having  one  end  connected,   through  a  c o n n e c t i n g  

rod  11,  to  the  frame  of  the  vane,  and  the  opposi te   end  p ivoted   o n t o  

an  axis  p a r a l l e l   to  the  p ivo t ing   axis  of  said  vane,  said  t o g g l e - l e v e r  

c o m p r i s i n g  -   at  the  end  p ivoted   onto  said  a x i s  -   a  gearwheel  12  mesh ing  



with  a  s e c t o r   gear   13;  a  v e r t i c a l l y   moving  suppor t   14  for  the  hinge  o f  

the  vane;  a  c o n t r o l   l eve rage   compris ing   an  arm  15  p ivo ted   to  a  f i x e d  

point   15 ' ;   and  a  drum  cam  16  causing  the  arm  15  to  o s c i l l a t e   about  t h e  

point   15 ' ,   The  c o n t r o l   l eve rage   is  connected  to  the  suppor t   14  of  t h e  

vane  hinge  through  a  l eve r   17  and  a  connec t ing   rod  18,  so  as  to  c a u s e  

v e r t i c a l   movements  t h e r e o f ,   and  i t   c o n t r o l s   the  r o t a t i o n   of  t h e  

gearwheel   12  through  the  s e c t o r   gear  13  being  f ixed   at  i t s   end  far   f rom 

the  cam  16.  

The  o p e r a t i o n   of  the  device  takes  p lace   as  f o l l o w s :  

At  the  s t a r t   of  the  working  cycle ,   the  vanes  are  in  a  h o r i z o n t a l  

p o s i t i o n   and  the  b e l t s   of  the  vane  conveyors  and  of  the  conveyor  o f  

the  f ixed   c e n t r a l   s e c t i o n   of  the  dev ice ,   ly ing  s u b s t a n t i a l l y   on  t h e  

same  p lane ,   a l l   move  at  the  same  speed.  They  form  an  e x c e l l e n t   c o n -  

veying  s u r f a c e ,   with  minimum  d i s c o n t i n u a n c e s ,   as  can  also  be  seen  f rom 

the  d rawings .   The  suckers   7,  provided  on  the  rim  of  the  f ixed   s e c t i o n  

5,  are  now  at  r e s t .  

In  these   c o n d i t i o n s ,   the  a r t i c l e   to  be  fo lded   is  fed  to  the  d e v i -  

ce  and  conveyed  by  the  b e l t s   of  the  vanes  1,  2 ,  3   and  4,  and  of  t h e  

c e n t r a l   pa r t   5,  up  to  t ak ing   up  the  f o l d i n g   p o s i t i o n .   At  t h i s   p o i n t ,  

the  motion  of  the  conveyors  is  stopped  in  known  manner  and  the  a r t i -  

cle  is  p o s i t i o n e d   for   i t s   f o ld ing   on  the  d e v i c e .  

A f t e r   s t o p p i n g   of  the  b e l t s   and  before   the  f o ld ing   movement  s t a r t s ,  

the  suckers   7  s t a r t   to  o p e r a t e ,   fed  by  a  d e p r e s s i o n   c i r c u i t ,   t h e r e b y  

b locking   the  a r t i c l e .   Their   zone  of  i n f l u e n c e   is  i n d i c a t e d   by  way  o f  

example,  in  f i g u r e   3,  by  a  s e c t i o n   l i n i n g   7 ' .  

At  t h i s   p o i n t ,   the  vanes  s t a r t   to  move -  f i g u r e   3  shows  an  i n t e r -  

mediate  phase  of  the  movement  of  the  vane  1  -   and  th is   movement  t a k e s  

place  in  sequence ,   i n d e p e n d e n t l y   for  each  vane,  under  the  c o n t r o l   o f  

the  o p e r a t i n g   means,  up  to  complete  f o ld ing   of  the  a r t i c l e .   With  

r e f e r e n c e   to  f i g u r e   4,  for  each  vane  the  cam  16  causes  the  o s c i l l a t i o n  

of  the  arm  15  about  i t s   fulcrum  15'  and  p roduces ,   on  one  hand,  t h e  

o s c i l l a t i o n   of  the  s e c t o r   gear  13  and  thus  the  r o t a t i o n   of  the  g e a r w h e e l  

12  of  the  t o g g l e - l e v e r   10  and,  c o n s e q u e n t l y ,   of  the  vane,  and  on  t h e  



o the r   hand,  the  movement  of  the  connect ing  rod  18  and  thus  the  v e r t i c a l  

d i sp l acemen t   of  the  suppor t   14  and  of  the  vane  hinge.  The  vane  so 

performs  the  composite  movement  i l l u s t r a t e d   in  f i g u r e   4;  th i s   is  a  v e r y  

p r e c i s e   and  c a r e f u l l y   c o n t r o l l e d   movement  which  a l lows  very  high  q u a l i t y  

work  even  at  high  speeds.   The  law  of  t h i s   movement,  and  p a r t i c u l a r l y   t h e  

f i n a l   r e s u l t   to  which  i t   leads  for  what  concerns  the  p o s i t i o n   of  t h e  

vane,  can  ea s i l y   be  changed.  Figure  5  shows  a  change  connected  w i t h  

the  use  of  the  f o l d i n g   a p p a r a t u s ,   onto  which  the  device  accord ing   t o  

the  i nven t ion   is  mounted,  for  fo ld ing   a r t i c l e s   of  far  t h i c k e r   f a b r i c  

than  that   shown  in  f i g u r e   4.  This  change  -   c o n s i s t i n g   in  a  wider  v e r t i -  

cal   d i sp lacement   of  the  vane  h i n g e  -   has  been  ob t a ined   by  simply  r e p l a -  

cing  the  cam  16  with  a  d i f f e r e n t   cam  19,  and  the  lever   17  with  i t s  

connec t ing   rod  18  by  a  longer   lever   20  and  a  longer   connect ing  rod  21 .  

The  drum  cam  16  has  to  be  changed  because ,   wanting  to  keep  u n v a r i e d  

the  f i n a l   r o t a t i o n  -   A -  with  the  new  d i s p l a c e m e n t  -  D  -   of  the  h i n g e  

suppor t ,   the  a n g l e  -   C  -   (which  becomes -   C  - )  o f   the  t o g g l e - l e v e r  

10  must  n e c e s s a r i l y   v a r y .  

The  normal  working  sequence  is  1-2-3-4   (or  else,   by  symmetry ,  

2 - 1 - 4 - 3 ) .  

The  large  vanes  1,  2,  always  move  a  s ing le   th ickness   of  f a b r i c ,  

while  the  vanes  3,  4,  move  three   t h i c k n e s s e s   of  f a b r i c .  

The  f i r s t   two  vanes  t h e r e f o r e   r e q u i r e   to  have  wide  openings,   t o  

make  sucking  e a s i e r ,   whereas  the  l a s t   two  vanes  requi re   to  h a v e  

h igh ly   f r i c t i o n e d   v a n e - f a b r i c   con tac t   s u r f a c e s ,   such  as  to  w i t h h o l d  

the  h igher   forces   of  i n e r t i a   and  the  inner   f o l d i n g   r e s i s t a n c e s   c a u s e d  

by  th ree   superposed  t h i c k n e s s e s   of  f a b r i c .  

This  is  the  reason  why  (as  i l l u s t r a t e d )   i t   is  p r e f e r a b l e   to  p r o -  

vide  the  large  vanes  1  and  2  with  conveyors  having  round  be l t s   ( a l l o w -  

ing  wide  openings) ,   while  the  small  vanes  3  and 4  may  be  equipped  w i t h  

conveyors  having  f l a t   b e l t s   (which  gua ran tee   high  f r i c t i o n s   with  t h e  

a r t i c l e   to  be  f o lded ) .   I t   should  be  noted  tha t   the  inner  f o l d i n g  

r e s i s t a n c e s   in  the  case  of  the  small  vanes  are  most  probably  three  t i m e s  

h igher   than  the  inner   r e s i s t a n c e s   p r e s e n t   in  the  case  of  the  l a r g e  



vanes.   Fur the rmore ,   the  s t i f f   a r t i c l e s  -   as  for  example  jus t   i r o n e d  

l i n e n - c l o t h ,   or  t h i ck   or  very  compact  f a b r i c s ,   or  non-woven  f a b r i c s  -  

provide  d i f f e r e n t   problems  from  t h i s   point   of  v i ew.  

I t   should  also  be  u n d e r l i n e d   tha t   the  des ign  scheme  of  the  v a n e s  

1  and  2  a l lows  to  obta in   more  e a s i l y ,   with  l a rge   s i z e s ,   mobile  s t r u c -  

tu res   of  low  i n e r t i a   and  a c c e p t a b l e   t h i c k n e s s .  

In  any  case,   beyond  these  t e c h n i c a l   c o n s i d e r a t i o n s   (qu i t e   d e t a i l -  

ed)  the  system  may  also  provide  the  use  of  b e l t s   being  a l l   a l i k e   and  o f  

d i f f e r e n t   t ypes ,   or  of  a  s u i t a b l y   p e r f o r a t e d   s ing le   b e l t ,   as  long  a s  

these   p rov ide   a  good  f r i c t i o n   with  the  f a b r i c   to  be  t r e a t e d .  

The  device  according  to  the  i n v e n t i o n   r e p r e s e n t s   no  doubt,   f o r  

what  concerns   the  a r t i c l e   to  be  fo lded ,   the  opt imal   s o l u t i o n ,   even 

though  economica l ly   more  burdensome  compared  to  o ther   s o l u t i o n s   a d o p t -  

ing  pneumat ic   con t ro l   means,  which  are  however  far   more  a p p r o x i m a t e .  

In  f a c t ,   in  no  fo ld ing   s tage   the  f a b r i c   ge ts   c rushed.   The  mecha-  

nism  has  the  same  de l i cacy   of  manual  f o l d i n g .   This  may  also  be  s c a r c e -  

ly  i m p o r t a n t   for  c e r t a i n   types   of  f a b r i c ,   but  i t   r e p r e s e n t s   a  f u n d a -  

mental  r e q u i r e m e n t   for  o ther   types  of  f a b r i c ,   "h ich   are  d e l i c a t e   and 

so f t   a n d   hich  have  to  stay  l i k e   t ha t   also  a f t e r   f o l d i n g .  

There  i s ,   f u r t h e r m o r e ,   a  g r e a t   improvement  in  the  m e c h a n i c a l  

pe r fo rmances   of  the  d e v i c e .  

The  c o n t r o l l e d   movement  of  the  vanes  allows  to  use  angles   of  r o -  

t a t i o n   of  said  vanes  being  l e s s   than  180°  and  thus  to  f u l l y   e l i m i n a t e  

any  no i se   in  the  working  ( t he r e   can  be  no  con tac t   between  the  vane 

and  the  f i xed   p a r t ) ,   but  a l so   and  above  a l l ,   to  g u a r a n t e e   the  l i f e  

of  the  v a n e .  

No  type  of  vane  could  in  f ac t   a d e q u a t e l y   r e s i s t   i f ,   at  each  move- 

ment,  the  vane  were  to  come  in  con tac t   w i t h  -   or,  r a t h e r ,   h i t   a g a i n s t  

-  the  f i xed   c e n t r a l   par t   and  the  u n d e r l y i n g   vanes  in  a  r e s t   p o s i t i o n ,  

even  through  the  t h i cknes s   of  the  a r t i c l e   being  f o l d e d .  

The  v e r t i c a l   d i sp l acemen t   of  the  hinge  then  al lows  the  vane  t o  

t i l t   w i t h o u t   meeting  any  r e s i s t a n c e   and,  thus ,   without   any  o v e r s t r e s s e s .  

I t   should  also  be  noted  t h a t ,   the  f ac t   of  having  r e a l i z e d   an  i n d e -  



pendent  mechanica l   con t ro l   for  each  s ing le   vane,  allows  the  movements 

in  sequence  of  said  vanes  to  be  synchron ized   in  an  optimal  way  f o r  

what  concerns  the  speed  and  r e l i a b i l i t y   of  the  w o r k i n g .  

I t   is  unders tood   that   there  may  be  many  p r a c t i c a l   embodiments  

of  the  i n v e n t i o n ,   o ther   than  the  one  de sc r i bed   and  i l l u s t r a t e d   by  way 

of  example,  a l l   obv ious ly   f a l l i n g   wi th in   the  scope  of  the  i n v e n t i o n  

i t s e l f .   For  i n s t a n c e ,   the re   could  be  changes  in  the  number  of  the  v a n e s ,  

in  the  p o s i t i o n   of  the  f ixed  s ec t i on   and  in  the  p o s i t i o n   of  the  s u c k e r s  

(which,  in  some  cases ,   could  also  not  be  a r ranged   on  the  p e r i p h e r y  

of  the  f ixed   p a r t ,   as  i l l u s t r a t e d ,   but  could  be  placed  e lsewhere   on 

the  same  f ixed  pa r t   or  even  on  the  ou t s ide   t h e r e o f ) .   Horeover ,   means 

(of  any  type)  could  be  provided  for  r a p i d l y   s topping  the  motion  o f  

the  be l t   conveyors  forming  the  vanes,   when  these  move  away  from  t h e  

d r iv ing   r o l l e r s   8 .  



1)  Folding  device  with  vanes  for  a p p a r a t u s e s   ca r ry ing   out  t h e  

f o l d i n g   of  c loth  a r t i c l e s   and  e s p e c i a l l y   of  l i n e n ,   of  the  type  com- 

p r i s i n g   a  fo lde r   t ab l e   having  a  f ixed   s e c t i o n   and  a  p l u r a l i t y   of  v a -  

nes  h inged  e x t e r n a l l y   to  sa id   s ec t ion   and  t i l t i n g   towards  the  same 

to  perform  the  f o l d i n g ,   c h a r a c t e r i z e d   in  t h a t ,   both  said  f ixed  s e c -  

t i on   and  said  t i l t i n g   vanes  are  conceived  in  the  form  of  b e l t   c o n v e -  

y o r s .  

2)  Folding  device  as  in  claim  1),  wherein  each  vane  c o n s i s t s   o f  

a  frame  compris ing  a  main  hinged  bar  and  two  or  more  r o l l e r s   onto  which  

wind  b e l t   elements  having  d i s c o n t i n u a n c e s   in  order   to  form  said  con-  

veyor ,   the  motion  of  said  conveyor  being  ob t a ined   through  contac t   o f  

said  b e l t   e l e m e n t s  -   themse lves   i d l e  -   with  r e v o l v i n g   r o l l e r s   l y i n g  

under  the  v a n e .  

3)  Folding  device  as  in  claims  1)  and  2),  wherein  said  be l t   e l e -  

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

4)  Folding  device  as  in  claims  1)  and  2),  wherein   said  be l t   e l e -  

ments  c o n s i s t   of  one  or  more  p e r f o r a t e d   b e l t s .  

5)  Folding  device  as  in  claims  1)  to  4),  in  which  the  be l t   c o n -  

veyor  forming  said  f ixed  s e c t i o n   is  synchron ized   with  those  f o rming  

the  v a n e s .  

6)  Folding  device  as  in  claims  1)  to  5),  f u r t h e r   compris ing  d e -  

p r e s s i o n   suckers  for  ho ld ing   the  a r t i c l e   in  a  f o l d i n g   p o s i t i o n .  

7)  Folding  device  as  in  claims  1)  to  6),  wherein  said  f ixed  s e c -  

t ion   is  c e n t r a l   and  has  a  rim  surrounding  the  conveyor,   provided  w i t h  



said  s u c k e r s .  

8)  Folding  device  as  in  claims  1)  to  7),  wherein  the  t i l t i n g   mo- 

vement  of  the  vanes  takes  place  in  sequence,   by  s epa ra t e   c o n t r o l ,   vane 

a f t e r   vane,  under  the  con t ro l   of  mechanical   ope ra t ing   means,  said  mo- 

vement  c o n s i s t i n g   of  a  r o t a r y   motion  about  the  t i l t i n g   hinge  of  t h e  

vane  and  of  a  v e r t i c a l   s h i f t i n g   motion  of  said  h i n g e .  

9)  Folding  device  as  in  claim  8),  wherein  the  mechanica l   means 

o p e r a t i n g   the  t i l t i n g   movement  of  each  vane  comprise  an  o s c i l l a t i n g  

t o g g l e - l e v e r   which  con t ro l s   the  r o t a t i o n   of  the  vane  through  a  c o n n e c t -  

ing  rod  and  is  opera ted   by  a  s e c t o r - g e a r w h e e l   u n i t ,   and  a  l e v e r a g e  

c o n s i s t i n g   of  a  lever   and  a  connec t ing   rod,  which  opera tes   the  v e r t i c a l  

s h i f t i n g   of  the  hinge  suppor t ,   said  s e c t o r - g e a r w h e e l   uni t   and  s a i d  

l eve rage   being  opera ted   by  an  arm  o s c i l l a t i n g   about  a  f ixed  poin t   and  

being  dr iven  by  a  cam. 

10)  Folding  device  as  in  claim  9),  wherein  said  cam  and  said  l e -  

verage  can  be  r ep laced   by  d i f f e r e n t   ones  in  order  to  vary  the  vane  

movement  l aw .  
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