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(54)  Process  and  apparatus  for  the  automatic  folding  of  rectangular  textile  articles. 

©  A  process  and  apparatus  for  the  automatic  sequential 
folding  of  napkins,  towels,  pillow  cases,  tablecloths  and 
sheets  after  washing  and  ironing. 

The  folding  apparatus  comprises  a  horizontal  conveyor 
(N1)  with  fixed  guide  means  (5),  an  inclined  conveyor  (N2) 
with  a  retractable  rake  (R2),  an  inclined  plane  (S)  with  another 
retractable  rake  (R1)  and  a  horizontal  delivery  conveyor  (N3). 
Four  rollers  (1,  2,  3,  6)  move  and  guide  the  article  of  linen. 
There  are  also  provided  two  ducts  (C1  ,  C2)  which  push  the  fold 
between  adjacent  rollers  (1,2;  2,  3)  by  jets  of  compressed  air. 

The  process  and  folding  apparatus  are  characterized  by  the 
fact  that  they  may  be  used  for  any  article  of  linen,  whatever  its 
measurements,  and  for  any  desired  type  of  fold. 
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This  a p p l i c a t i o n   for  i n d u s t r i a l   pa ten t   r e l a t e s   to  a  process  with  r e l a -  

t ive  machine  for  the  automatic   f o l d i n g   in  sequence  of  napkins,   t o w e l s ,  

pi l low  cases,   t a b l e c l o t h s   and  sheets   a f t e r   they  have  been  washed  and 

i r o n e d .  

The  au tomat i c   machines  c u r r e n t l y   in  use  are  onlv  able  to  fold  one  t y p e  

or  s eve ra l   s i m i l a r   types  of  l inen   as,  not  onlv  is  there   a  great   d i f f e -  

rence  in  size  between  one  a r t i c l e   of  l i nen   and  ano ther ,   but  a lso,   e ach  

a r t i c l e   r e q u i r e s   a  p a r t i c u l a r   f o l d .  

For  the  sake  of  i l l u s t r a t i o n   and  c l a r i f i c a t i o n   a  towel,  for  example ,  

is  u s u a l l y   fo lded  lengthwise  in  three  more  or  l ess   equal  par t s   and 

crosswise   in  two  exac t ly   equal  pa r t s ,   w h i l s t   a  napkin  is  u s u a l l v   f o l d e d  

in  three  par t s   both  lengthwise  and  c r o s s w i s e .  

As  regards   the  f o ld ing   processes   commonly  used,  they  are  e s s e n t i a l l y  

based  on  the  use  of  groups  of  conveyor  be l t s   along  which  are  v a r i o u s  

s t a t i o n s   where  "knives"  or  " g u i l l o t i n e s "   descend  and  press  into  the  l i  

nen,  thus  f o l d i n g   i t .  

In  the  case  of  smal ler   sized  l inen ,   for  example,  p i l low  cases,  n a p k i n s  

or  hand  towels ,   the  fo ld ing   p rocesses   commonly  used  cons i s t   e s s e n t i a l l y  

of  a  table   with  moveable  p a l e t t e s   or  b racke t s   along  i t s   edges,  which  

are  able,   a cco rd ing   to  a  preset   sequence,   to  l i f t ,   turn  over  and  f o l d  

a r t i c l e s   of  l i n en   placed  upon  them. 



The  aim  of  t h i s   i n v e n t i o n   is  to  invent  a  new  au tomat ic   f e ld ing   p r o c e s s  

t i g e t g e r   with  the  r e l a t i v e   machine  able  to  be  used  for  anv  a r t i c l e   o f  

l inen ,   whatever   i t s   measurements,   and  for  anv  des i r ed   tvpe  of  f o l d .  

A  f u r t h e r   aim  of  t h i s   i n v e n t i o n   is  to  invent   a  f o l d i n g   process   wh ich  

allows  the  machine  to  work  at  high  speeds,  thus  g iv ing   a  high  h o u r l y  

ra te   of  p r o d u c t i o n .  

All  t h i s   has  been  made  poss ib l e   thanks  to  our  i n v e n t i o n   which  fo lds   t h e  

a r t i c l e   of  l i nen   twice  in  rapid  succes s ion   and  always  at  the  same 

s t a t i o n ,   in  c o n t r a s t   with  t r a d i t i o n a l   machines  where  for  each  fold  a  

d i f f e r e n t   s t a t i o n   (with  "knife"   or  " g u i l l o t i n e " )   is  n e c e s s a r y .  

Fur thermore ,   t h i s   new  f o l d i n g   process ,   a cco rd ing   to  the  i n s t a n t   i n v e n  

t ion ,   means  tha t   i t   has  been  poss ib le   to  r e a l i z e   a  far   less   cumbersome 

mach ine   a  machine  which  in  anv  case  is  more  compact  than  p r e s e n t - d a y  

mode ls .  

The  f u l l v   au toma t i c   f o l d i n g   of  the  a fo remen t ioned   a r t i c l e s   of  l i n en   t a  

kes  place,   a c c o r d i n g   to  th i s   i n v e n t i o n ,   at  a  s t a t i o n   which  e s s e n t i a l l y  

comprises  a  set  of  three   s t r a i g h t   r o l l e r s   on  a  h o r i z o n t a l   axis ,   a d j a c e n t  

to  one  another   and  p o s i t i o n e d   in  such  a  way  as  to  have  two  r o l l e r s   s i d e  

by  side  and  two  placed  one  above  the  o t h e r .  

The  i roned  a r t i c l e   of  l i n en   moves  forward  over  the  two  ad jacen t   r o l l e r s  

where  a  p r e s s i n g   mechanism  is  provided  above  and  close  to  the  two 

ad jacen t   r o l l e r s   in  order  to  fold  the  a r t i c l e   in  the  des i red   p l a c e .  

Said  r o l l e r s   grip  and  pull   the  fold  which  has  been  made  downwards,  t h u s  

fo ld ing   the  a r t i c l e   for  the  f i r s t   t ime.  

Another  mechanism,  s i t u a t e d   immediatelv  in  f ron t   of  the  two  r o l l e r s  

placed  one  above  the  o ther ,   and  i d e n t i c a l   to  the  previous   one,  makes 

a  second  fold  alwavs  in  the  des i red   p l a c e .  

Said  r o l l e r s   gr ip   and  pull  th is   second  fold  s ideways,   thus  the  a r t i c l e  

is  folded  a  second  time.  It  is  then  r e l e a s e d   onto  a  h o r i z o n t a l   conveyor  

be l t   found  immedia te lv   behind  the  two  r o l l e r s   placed  one  above  the  o t h e r .  



Should  for  anv  reason  the  second  fold  not  be  required   the  s e c o n d  

me chanisn,  does  not  operate  and  the  a r t i c l e   of  l inen ,   on  l e a v i n g   t h e  

two  ad jacen t   r o l l e r s ,   a u t o m a t i c a l l y   passes  between  the  r o l l e r s   p l a c e d  

one  above  the  o t h e r .  

1he  accompanving  drawings  are  for  a  c l e a r e r   i l l u s t r a t i o n   of  the  machine  

which  c a r r i e s   out  the  fo ld ing   process   acco rd ing   to  the  he re in   d e s c r i b e d  

i nven t ion ,   but  thev  exemplifv  onlv  one  p r e f e r r e d   embodiment  in  a  schema 

t ic   form. 

Fig.  1  s c h e m a t i c a l l v   i l l u s t r a t e s ,   in  side  view  and  in  a  d i r e c t i o n   p a -  

r a l l e l   to  the  l o n g i t u d i n a l   axis  of  the  r o l l e r s ,   the  members  p re sen t   i n  

the  s t a t i o n .  

Fig.  2  s c h e m a t i c a l l v   i l l u s t r a t e s ,   in  side  view,  the  supporto  members 

of  each  r o l l e r   found  at  the  s t a t i o n ,   in  accordance  with  the  i n v e n t i o n ,  

as  well  as  the  drive  svstem  employed  t h e r e .  

Figures  3  and 4  are  e  schematic  i l l u s t r a t i o n   in  p ro spec t i ve   of  the  ma- 

chine  in  accordance  with  the  i n v e n t i o n ,   which  for  obvious  r easons   o f  

space  has  been  d iv ided  and  set  out  in  two  d i f f e r e n t   t a b l e s .  

Figures  5  and  6  are  a  schematic  top  view  of  the  machine,  in  a c c o r d a n c e  

with  the  i n v e n t i o n ,   which  for  obvious  reasons   of  space  have  been  d i v i -  

ded  and  set  out  in  two  d i f f e r e n t   t a b l e s .  

With  r e f e r e n c e   to  f igure   1,  the  f o l d i n g   of  the  l inen   takes  place  at  a 

s t a t i o n   which  comprises  a  main  group  of  three  s t a i g h t   r o l l e r s   on  a  

h o r i z o n t a l   ax is ,   equal  in  d iameter   and  i n d i c a t e d   bv  the  numbers  ( 1 ) ,  

(2),  and  (3).  Said  r o l l e r s   are  close  t o g e t h e r   and  arranged  in  such  a 

wav  that   r o l l e r   (1)  and  r o l l e r   (2)  are  ad jacen t   but  s l i g h t l v   o f f s e t   w i t h  

respect   to  a  h o r i z o n t a l   plane,  in  tha t   r o l l e r   (2)  in  r e l a t i o n   to  t h e  

forward  movement  of  the  l inen ,   comes  a f t e r ,   and  is  s l i g h t l v   lower  t h a n  

r o l l e r   ( 1 ) .  

On  the  other   hand  r o l l e r   (2)  and  r o l l e r   (3)  are  placed  one  above  t h e  

other  but  s l i g h t l y   o f f s e t   with  r e s p e c t   to  a  v e r t i c a l   plane,   in  tha t   r o l  

ler   (3),  which  is  below  r o l l e r   (2),  is  l a t e r a l l v   o f f s e t   towards  r o l l e r  



( 1 ) .  

Rol ler   (1)  l i e s   immedia te lv   at  the  end  of  a  convevor  (N1)  which  moves 

forward  h o r i z o n t a l l y   and  on  which  the  i roned  l i nen   is  placed  f o r  

f o l d i n g .  

Number  (5)  i n d i c a t e s   the  f l a t   tooth   of  a  f ixed  "comb"  which  holds  t h e  

a r t i c l e   of  l i n e n   in  place  on  i t s   wav  from  the  end  of  the  conveyor  (Nl )  

and  the  beg inn ing   of  the  r o l l e r   ( 1 ) .  

Immediately  umstreanc  from  the  r o l l e r   (1)  and  immediate ly   above  the  r o l  

ler   (2)  begins  a  second  convevor  (N2),  which  moves  upwards .  

Under  the  r o l l e r   (1)  is  an  i n c l i n e d   plane  (S),  the  upper  edge  of  which  

is  close  to  the  top  and  side  of  the  r o l l e r   ( 3 ) .  

The  upper  edge  of  t h i s   s l ide   (S)  is  c h a r a c t e r i z e d   bv  a  p l u r a l i t y   o f  

U-shaped  no tches ,   r e g u l a r l v   spaced,  into  which  f i t   the  f l a t   t e e t h   o f  

a  rake  (Rl) ,   which  mav  be  pushed  forward  bv  a  h y d r a u l i c   ram  (F)  f i x e d  

under  the  s l i d e   (S ) .  

The  s t a t i o n   also  comprises  two  th in   t u b u l a r   ducts  on  a  h o r i z o n t a l   a x i s ,  

p e r f o r a t e d   a long  a  g e n e r a t i n g   l ine   and  from  which,  at  the  a p p r o p r i a t e  

moment,  je ts   of  compressed  a i r   are  r e l e a s e d :  

-  the  f i r s t   duct  (Cl)  is  placed  immedia te ly   above  the  beg inn ing   of  t h e  

convevor  (N2),  which  is  provided  with  i t s   own  d r iv ing  mechan i sm  (M2); 

-  the  second  tube  (C2)  is  placed  immedia te ly   above  the  upper  edge  o f  

the  s l ide   (S),  in  f ron t   of  the  en t rv   point   between  r o l l e r   (2)  and 

r o l l e r   ( 3 ) .  

With  r e f e r e n c e   to  f i gu re   (2)  the  dr ive   motion  p resen t   at  the  h e r e i n  

desc r ibed   s t a t i o n   sha l l   be  examined.  

Number  (7)  i n d i c a t e s   one  of  the  two  l a t e r a l   support   p l a t e s   of  t h e  

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

(P4)  i n d i c a t e s   the  d r i v i n g   pul ley  of  the  r o l l e r   (4)  which  moves  t h e  

conveyor  (N1),  a  pul ley   which  is  connected  to  the  main  motor  bv  a  

toothed  be l t   (T).  (in  dot ted   l i n e s ) .  



(P1),  (P2),  (P3)  and  (P6)  i n d i c a t e   the  d r i v i n g   pul levs   for  r o l l e r s  

(1),  (2),  (3)  and  (6 ) .  

Pullev  (P4)  d r i v e s ,   bv  means  of  a  toothed  drive  belt   (Tl)  (in  c o n t i -  

nuous  l i ne )   r o l l e r   (3),  r o l l e r   (2),  and  a  r o l l e r   (6),  on  a  h o r i z o n t a l  

axis ,   e x a c t l v   above  r o l l e r   (1 ) .  

Said  r o l l e r   (1)  is  also  dr iven  bv  the  pul lev  (4),  i n d e p e n d e n t l y   of  t h e  

o the r s ,   by  means  of  i t s   own  toothed  drive  be l t   (T2)  ( i n d i c a t e d   by  l i n e s  

and  d o t s ) .  

In  the  l i g h t   of  what  has  been  desc r ibed   above  and  with  r e f e r e n c e   to  t h e  

i l l u s t r a t i o n s ,   we  shal l   now  proceed  to  de sc r ibe   the  o p e r a t i o n a l   p h a s e s  

in  the  f o l d i n g   process  in  accordance  with  the  i n s t a n t   i n v e n t i o n ,   p r e s u  

ming  tha t   the  l i nen   is  to  be  d o u b l e - f o l d e d   and  has  a l r eady   been  p l a c e d  

on  the  conveyor  (N1). 

The  main  motor  d r ives   the  pul ley   (P4)  and  through  the  b e l t s   (T1)  and 

(T2)  r e s p e c t i v e l v   sets  in  motion  the  r o l l e r   (1)  and  the  r o l l e r s   ( 2 ) ,  

(3)  and  (6)  a l l   at  the  same  time,  the  conveyor  (N2)  is ,   however,  d r i v e n  

bv  i t s   own motor  (M2). 

Along  the  convevor  (N1)  is  provided  a  p h o t o e l e c t r i c   ce l l   (E)  the  s i g n a l s  

from  which  a c t i v a t e   an  e l e c t r o n i c   memory  which  con t ro l s   each  o p e r a t i o n a l  

phase  accord ing   to  a  preset   programme  for  each  a r t i c l e   of  l i n e n   as  a 

manual  push -bu t ton   s e l e c t o r   has  been  provided  for  each  a r t i c l e   to  be 

f o l d e d .  

There fore ,   at  p rese t   i n t e r v a l s ,   depending  on  the  type  of  l i n e n   p r e s e -  

l e c t e d ,   the  fo l lowing   o p e r a t i o n a l   phases  occur  (presuming  tha t   a  doub le  

fold  is  r e q u i r e d ) :  

a)  the  a r t i c l e   of  l inen   moves  along  the  conveyor  (N1)  towards  the  r o l -  

le rs   (6)  and  (1)  which  grip  and  push  it   over  a  f l a t - t o o t h e d   rake  (R2) 

which  suppor ts   i t ,   making  a  r e t r a c t a b e l e   bridge  between  the  b e g i n n i n g  

of  the  conveyor  (N2)  and  the  point  of  exi t   from  the  a f o r e s a i d   pai r   o f  

r o l l e r s j  

b)  the  a r t i c l e   of  l inen   moves  upwards  along  convevor  (N2); 



a  p r e s e t   i n t e r v a l   from  the  moment  when  the  p h o t o e l e c t r i c   c e l l  

i n t e r c e p t s ,   the  motor  (M2)  of  the  convevor  (N2)  i s   stopped  and 

s i m u l t a n e o u s l v   the  rake  (R2)  is  moved  backwards  bv  means  of  t h e  

h v d r a u l i c   ram  (G)  and  compressed  a i r   is  r e l e a s e d   from  the  duct  (C1) 

into  the  area  between  r o l l e r s   (1)  and  ( 2 ) ;  

d)  a  f i r s t   fold  is  made  in  the  a r t i c l e   of  l inen ;   t h i s   fold  tends  a u t o -  

m a t i c a l l y   to  push  i t s e l f   between  the  r o l l e r s   (1)  and  (2)  but  i t   i s  

also  pushed  bv  the  je ts   of  compressed  a i r .   Said  r o l l e r s   grip  and  p u l l  

the  a r t i c l e   of  l i n en   downwards; 

e)  the  fold  is  placed  onto  the  t ee th   of  the  rake  (R1)  which  is  in  a 

forward  p o s i t i o n   almost  t ouch ing   the  r o l l e r   (2),  the  a r t i c l e   then  s l i d e s  

down  the  i n c l i n e d   plane  ( S ) ;  

f )  t h e   rake  (R1)  a f t e r   a  p r e s e t   time  from  when  the  p h o t o e l e c t r i c   c e l l  

(E)  i n t e r c e p t s ,   suddenlv  moves  backwards  and  at  the  same  time  compres -  

sed  a i r   is  r e l e a s e d   from  the  duct  (C2)  into  the  area  between  r o l l e r s  

(2)  and  ( 3 ) ;  

g )  t h e   second  fold  is  made  in  the  a r t i c l e   of  l inen;   a  fold  which  a u t o  

m a t i c a l l y   tends  to  push  i t s e l f   between  r o l l e r s   (2)  and  (3)  but  is  a l s o  

pushed  bv  the  iets   of  compressed  air .   These  r o l l e r s   grip  and  pull  t h e  

a r t i c l e   of  l i nen   sidewavs  d e p o s i t i n g   i t   onto  the  h o r i z o n t a l   convevor  

(N3)  s i t u a t e d   upst ream  from  the  a f o r e s a i d   pai r   of  r o l l e r s .  

Should  the  second  fold  not  be  r e q u i r e d ,   the  f i r s t   fold  on  l e a v i n g   t h e  

r o l l e r s   (I)  and  (2)  a u t o m a t i c a l l v   passes   between  the  r o l l e r s   (2)  and 

(3)  as,  in  th i s   case,  the  rake  (RI)  is  set  back  and  t h e r e f o r e   not  a b l e  

to  pull   the  a r t i c l e   of  l i n en   down  between  the  r o l l e r s   (1)  and  (2 ) .  

with  regard  to  th is   it  should  be  noted  tha t   the  r o l l e r   (3)  is  l a t e r a l l y  

o f f s e t   with  r e spec t   to  the  r o l l e r   (2)  found  above  i t ,   p r e c i s e l y   to  a l -  

low  said  r o l l e r   (3)  to  i n d e p e n d e n t l y   catch  hold  of  the  a r t i c l e   of  l i -  

rew which  is  descend ing   from  the  pair   of  r o l l e r s   (1)  and  (2)  whenever  

the  rake  (R1)  is  set  back .  

I t   should  also  be  emphasized  tha t   the  fold  in  the  a r t i c l e   of  l i n e n  



o c c u r s  a u t o m a t i c a l l y   as  a  part  of  the  l inen  is  on  a  f ixed  table   w h i l s t  

the  other   part  cont inues   to  be  moved  fo rward .  

The  presence  and  the  ac t ion   of  the  jets  of  compressed  a i r ,   t h e r e f o r e ,  

are  not  r e a l l y   necessary   but  they  are  simplv  ex t ras   to  ensure  a  more 

r e l i a b l e   pe r fo rmance .  

S t i l l   r e f e r r i n g   to  f igure   (2),  i t   should  be  noted  tha t   pu l l eys   (P2) 

and  (P6)  are  beld  r e s p e c t i v e l y   on  the  ends  of  two  support   arms  (9)  which  

are  both  binged  to  plate  (7).  Two  threaded  support   rods  (8a)  and  ( 9 a ) ,  

which  are  cushioned,   are  provided  in  order  to  be  able  to  r e g u l a t e   t h e  

d i s t a n c e   between  the  centres   of  r o l l e r s   (1)  and  (6)  on  the  one  s i d e ,  

and  the  pair   of  r o l l e r s   (2)  and  (3),   on  the  other   s ide ,   depending  on 

the  t h i c k n e s s   of  the  a r t i c l e   to  be  f o l d e d .  

L e t t e r   (G)  i n d i c a t e s   the  jockey  pu l lev   supported  bv  a  b a l l - c r a n k   l e v e r  

(10)  which  is  hinged  to  the  p la te   (7)  and  supported  by  a  th readed   r o d  

(11)  bea r ing   a  shock-absorber   spr ing   (12 ) .  

With  r e f e r e n c e   to  f igures   3,  4,  5  and  6  the  f u l l y   au tomat i c   f o l d i n g  

machine,  in  accordance  with  the  here in   desc r ibed   i n v e n t i o n ,   compr i se s  

two  s t a t i o n s   as  wi l l   now  be  d e s c r i b e d .  

The  f i r s t   one  (101)  is  s i t u a t e d   at  the  exi t   point   of  a  wide  conveyor  

(Nl)  which  moves  forward  h o r i z o n t a l l y   and  c o n s i s t s   of  numerous  p a r a l -  

l e l   bands  of  m a t e r i a l   placed  close  to  one  a n o t h e r .  

Immediate ly   upstream  from  th is   s t a t i o n   (101)  a  h o r i z o n t a l   conveyor  

(N3)  is  provided  onto  which  the  folded  l inen   is  depos i t ed   from  t h e  

s t a t i o n   (101) .  

Under  the  conveyor  (N3)  another   convevor  (N4)  as  wide  as  conveyor  

(N1)  is  provided.   Said  conveyor  (N4)  moves  at  r i g h t   angles  to  convevors  

(N1)  and  (N3)  and  comprises  a  s e r i e s   of  s t r a i g h t   r o l l e r s   suppor ted  by 

a  mobile  frame  which  means  that   these  r o l l e r s   may,  at  the  a p p r o p r i a t e  

moment,  move  up  through  the  gaps  e x i s t i n g   between  the  bands  of  conveyor  

(N3),  remove  the  a r t i c l e   of  l i n e n   and  t r a n s p o r t   i t   in  a  d i r e c t i o n  

p e r p e n d i c u l a r   to  that   of  the  conveyor  (3 ) .  



It  is  not  cons ide red   n e c e s s r y   to  go  into  the  t e c h n i c a l   and  s t r u c t u r a l  

d e t a i l s   of  the  i n t e r a c t i o n   of  the  conveyor  (N3)  (bands  of  m a t e r i a l )  

and  the  conveyor  (N4)  below  i t   ( r o l l e r s )   since  th i s   procedure  is  com- 

monlv  used  in  order   to  bring  about  90°  changes  in  the  d i r e c t i o n   o f  

movement. 

The  r o l l e r   convevor  (K4)  depos i t s   the  a r t i c l e   onto  the  conveyor  c o n s i  

s t ing   of  m a t e r i a l   b e l t s   (N5)  which,  in  turn ,   feeds  a  second  s t a t i o n  

(102)  where,  o b v i o u s l y ,   the  folds   p e r p e n d i c u l a r   to  those  a l r eadv   made, 

at  the  p rev ious   s t a t i o n   (101),  are  c a r r i e d   o u t .  

Upstream  from  the  s t a t i o n   (102)  is  a  f i n a l   conveyor  (N6)  which  moves 

h o r i z o n t a l l y ,   onto  which  is  depos i t ed   the  completely   folded  a r t i c l e  

of  l inen   a c c o r d i n g   to  the  programme  set  bv  the  e l e c t r o n i c   memory 

belonging  to  the  machine  and  prese t   bv  the  user   with  the  p u s h - b u t t o n  

s e l e c t o r   for  the  a r t i c l e   of  l inen   to  be  f o l d e d .  

The  machine,   t h e r e f o r e ,   accord ing   to  the  i n s t a n t   i n v e n t i o n   allows  f o r  

the  f o l l o w i n g   combinat ion   of  fo lds   to  be  had :  

1)  a  l o n g i t u d i n a l   fold  and  a  t r a n s v e r s a l   one ;  

2)  a  l o n g i t u d i n a l   fold  and  two  t r a n s v e r s a l   ones ;  

3)  two  l o n g i t u d i n a l   fo lds   and  a  t r a n s v e r s a l   one; 

4)  two  l o n g i t u d i n a l   folds  and  two  t r a n s v e r s a l   ones .  

It  should  be  noted  tha t   in  the  p r e f e r r e d   embodiment  of  the  machine  a c  

cording  to  the  he re in   descr ibed   i n v e n t i o n ,   i l l u s t r a t e d   in  f i g u r e s   3 ,  

4,  5  and  0,  a l l   the  convevers  (N1),  (N2),  (N3),  (N4),  (N5)  and  (N6) 

can  have  more  than  the  two  i n d e p e n d e n t l v   forward  moving  t r acks   shown 

in  the  example,  which  means  that  the  number  of  compressed  a i r   d u c t s  

must  be  equal   to  the  number  of  moving  t r a c k s   and  in  the  same  way  t h e r e  

must  be  a  p h o t o e l e c t r i c   ce l l   for  each  t r a c k .  

This  means  tha t   in  the  case  of  smal le r   s ized  l i nen   (for  example ,  

napkins  or  hand  t owe l s ) ,   it  is  pos s ib l e   to  have  severa l   p a r a l l e l   f o l d i n g ,  

l i n e s ,   i ndependen t   of  one  another ,   which  gives  a  higher   hourly   r a t e  

of  p r o d u c t i o n .  



In  th i s   case  when  a c t i v a t e d   a  co r re spond ing   number  of  stop  r o d s  

(two  in  the  example,  i n d i c a t e d   r e s p e c t i v e l y   with  numbers  (103)  and 

(104),  descend  onto  the  conveyor  (N3).  Said  rods  act  both  as  a  guide 

and  a  b a r r i e r   to  the  l i nen   dur ing  t h e i r   t r a n s f e r   from  convevor  (N3) 

to  convevor  (N4)  and  during  the  fo l lowing   phase  of  forward  movement 

in  the  new  d i r e c t i o n .  

It  should  be  c lear   t h a t   t h i s  s p e c i f i c a t i o n   r e f e r s   to  only  one  p r e f e r r e d  

embodiment  of  the  machine  accord ing   to  the  i n s t a n t   i n v e n t i o n   with  t h e  

omiss ion   of  the  s t r u c t u r a l   d e t a i l s   r ega rd ing   the  pneumatic  system,  t h e  

e l e c t r i c   system  or  the  e l e c t r o n i c   memorv  in  that   these  are  common 

knowledge  to  exper ts   in  th is   f i e l d .  

The re fo re ,   i t   is  understood  tha t   the  present   i n v e n t i o n   is  s u s c e p t i b l e  

of  numerous  changes  and  m o d i f i c a t i o n s ,   above  al l   concern ing   the  s t r u c  

tu re ,   as  known  to  a  person  s k i l l e d   in  the  art  and  s t i l l   come  w i t h i n  

the  scope  of  the  i nven t ion   he r e in   desc r ibed   with  r e f e r e n c e   to  and  as  

i n d i c a t e d   by  the  accompanving  d r awings .  



1)  Process   for  the  au tomat ic   f o l d i n g ,   in  sequence,  of  napkins ,   t o w e l s ,  

p i l low  cases,   t a b l e c l o t h s ,   shee t s ,   a f t e r   thev  have  been  washed  and 

i roned ,   c h a r a c t e r i z e d   bv  the  f o l l o w i n g   o p e r a t i o n a l   p h a s e s :  

a)  the  a r t i c l e   of  l inen   moves  along  a  h o r i z o n t a l   c o n v e v o r  

b)  the  a r t i c l e   of  l i nen   coming  off   the  a f o r e s a i d   conveyor,  p a s s e s  

over  two  r o l l e r s ,   on  a  h o r i z o n t a l   axis  and  placed  one  above  the  o t h e r ,  

which  grip  and  push  the  a r t i c l e   forwards   over  a  f l a t - t o o t h e d   rake  wh ich ,  

a c t i n g   as  a  b r idge ,   carry  i t   to  the  en t ry   point   of  another   conveyor  

with  a  forscard-umward  movement; 

c)  at  the  a p p r o p r i a t e   moment  the  convevor  with  forward-umward  movement 

is  stopped  and  s i m u l t a n e o u s l y   the  a f o r e s a i d   rake  moves  backwards ;  

d)  a  fold  is  made  in  the  a r t i c l e   of  l inen ,   p a r a l l e l   to  the  axis  of  t h e  

a f o r e s a i d   r o l l e r s ;   a  fold  which  p r o g r e s s i v e l y   deepens  in  the  space  l e f t  

by  the  rake  which  has  now  moved  back  u n t i l   it  is  gripped  between  t h e  

two  ad j acen t   h o r i z o n t a l   r o l l e r s ,   s l i g h t l v   o f f s e t   from  one  ano the r ,   which  

pul l   and  push  the  folded  l i n e n   downwards; 

e)  a  r e t r a c t a b l e   f l a t - t o o t h e d   rake  i n t e r c e p t s   the  descending   a r t i c l e  

of  l i n e n   and,  since  said  rake  p r o j e c t s   from  the  upper  sur face   of  a n  

i n c l i n e d   plane  s i t u a t e d   under  the  pai r   of  r o l l e r s   i n d i c a t e d   above,  t h e  

a r t i c l e   s l i d e s   down  said  p l a n e ;  

f)  the  rake  i n d i c a t e d   above,  at  the  a p p r o p r i a t e   moment,  moves  back ,  

thus  a  second  fold  in  the  a r t i c l e   of  l i n en   is  made  l eve l   with  the  u p -  

per  edge  of  the  a f o r e s a i d   i n c l i n e d   plane;  t h i s   fold  p r o g r e s s i v e l v  

deepens  in  the  space  l e f t   by  the  rake  which  has  now  moved  back,  u n t i l  



it  reaches   a  th i rd   r o l l e r   on  a  h o r i z o n t a l   axis  which  coo rd ina t e s   w i t h  

one  of  the  two  ad jacent   r o l l e r s ,   see  point  d),  in  such  a  way  that   t h e  

fold  is  gripped  bv  the  two  s l i g h t l y   o f f s e t   r o l l e r s   placed  one  above 

the  o ther .   These  r o l l e r s   push  and  place  the  fold  sideways  onto  a 

conveyor  upstream  of  the  r o l l e r s   placed  one  above  the  o ther ,   so  t h a t ,  

should  th i s   second  fold  not  be  r e q u i r e d ,   the  rake  i n d i c a t e d   above 

which  is  now  set  back,  cannot  i n t e r c e p t   and  send  the  a r t i c l e   of  l i n e n  

along  the  a fo r e sa id   s l ide ,   the  a r t i c l e ,   in  th i s   case  a u t o m a t i c a l l y  

passes  between  the  two  r o l l e r s   placed  one  above  the  o t h e r .  

2)  Process   for  the  automatic   f o l d i n g   in  sequence  of  napkins,   t o w e l s ,  

pi l low  cases,   t a b l e c l o t h s   and  sheets   a f t e r   thev  have  been  washed  and 

i roned  accord ing   to  the  previous  claim,  c h a r a c t e r i z e d   by  the  fac t   t h a t ,  

dur ing   the  format ion  of  the  fold  (phase  d)  and  phase  f ) ) ,   j e t s   o f  

compressed  air   mav  also  i n t e r v e n e   to  ob ta in   a  more  r e l i a b l e   pe r fo rmance .  

Said  j e t s   h i t   the  l inen  in  a  r e c t i l i n e a r   d i r e c t i o n   p a r a l l e l   to  t h e  

axis  of  the  a f o r e s a i d   r o l l e r s   in  order   to  f a c i l i t a t e   and  ensure  t h e  

f o l d i n g   of  the  a r t i c l e .  

3)  S t a t i o n   for  the  ca r ry ing   out  of  the  f o l d i n g   process  as  claimed  i n  

the  p r eced ing   claim  c h a r a c t e r i z e d   by: 

a)  a  main  group  of  three  r o l l e r s ,   on  a  h o r i z o n t a l   axis ,   equal  in  diame 

te r ,   s i t u a t e d   close  toge ther   and  in  such  a  way  that   the  f i r s t   and  s e -  

cond  r o l l e r ,   in  accordance  with  the  forward  movement  of  the  a r t i c l e  

of  l i n e n ,   are  ad jacent   and  s l i g h t l y   o f f s e t   with  r e spec t   to  a  h o r i z o n t a l  

plane,   in  tha t   the  second  r o l l e r   is  lower  than  the  f i r s t j   the  second 

and  t h i r d   r o l l e r s ,   i n s t ead ,   are  one  above  the  other   and  s l i g h t l y   o f f s e t  

with  r e s p e c t   to  a  v e r t i c a l   plane,   and  the  t h i rd   r o l l e r   below  the  second  

one  is  l a t e r a l l y   o f f s e t   towards  the  f i r s t   r o l l e r ;  

b)  a  f o u r t h   r o l l e r   on  a  h o r i z o n t a l   axis  placed  exac t ly   above  the  a f o r e  

said  f i r s t   r o l l e r ;  

c)  a  conveyor  with  a  forward-upward  movement,  upstream  from  the  f i r s t  

r o l l e r   and  immediatelv  over  the  second  r o l l e r ;  



d)  a  f l a t - t o o t h e d   rake  provided  at  the  ent ry   point  to  the  a f o r e s a i d  

convevor,   for  t e m p o r a r i l y   ho ld ing   the  a r t i c l e   of  l i nen   at  the  e x i t  

point   of  the  f i r s t   and  four th   r e l l e r ;  

e)  an  i n c l i n e d   plane  found  under  the  f i r s t   r o l l e r   the  upper  edge  o f  

which  is  c lose  to  the  top  and  side  of  the  th i rd   r o l l e r ;   the  edge  o f  

said  s l i de   is  provided  with  a  p l u r a l i t y   of  matches,   r e g u l a r l v   spaced ,  

into  which  f i t   the  f l a t   tee th   of  a  rake  which  may  be  pushed  f o r w a r d  

bv  a  h v d r a u l i c   ram  f ixed  under  the  s l i de   u n t i l   i t   j u s t   touches  t h e  

second  r o l l e r ;  

f)  two  th in   t u b u l a r   ducts  on  a  h o r i z o n t a l   axis   p e r f o r a t e d   along  a  

g e n e r a t i n g   l i n e ,   and  from  which,  at  the  a p p r o p r i a t e   moment,  j e t s   o f  

compressed  a i r   are  r e leased .   The  f i r s t   duct  is  placed  i m m e d i a t e l y  

above  the  beg inn ing   of  the  a f o r e s a i d   convevor,   and  the  second  duct  i s  

placed  immedia te ly   above  the  upper  edge  of  the  a f o r e s a i d   s l ide   in  f r o n t  

of  the  entrv  point  between  the  second  and  th i rd   r o l l e r .  

4)  S t a t i o n ,   as  claimed  in  the  p reced ing   claims,   c h a r a c t e r i z e d   bv  t h e  

fact  tha t   the  second,  th i rd   and  fou r th   r o l l e r ,   on  the  one  s ide,   and 

the  f i r s t   r o l l e r ,   on  the  other   side  are  deiven  bv  two  independent   d r i v e  

be l t s   from  the  same  pul lev .   which  in  turn ,   is  connected  bv  another   d r i v e  

bel t   to  the  main  motor.  The  a f o r e s a i d   convevor  with  a  forward-umward 

movement  is  provided  with  i t s   own  motor  and  the  second  and  four th   r o l  

le r   with  f l e x i b l e   bear ings   so  that   the  centre   d i s t a n c e s   between  t h e  

pa i r s   of  r o l l e r s   mav  be  r e g u l a t e d   acco rd ing   to  the  t h i c k n e s s   of  t he  

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

5)  Folding  machine,   f u l l y   au tomat ic ,   which  c a r r i e s   out  the  f o l l o w i n g  

process   claimed  in  claims  1),  and  2),  c h a r a c t e r i z e d   bv :  

a)  a  f i r s t   s t a t i o n ,   as  claimed  in  claim  3),  fed  by  a  convevor  wi th   a  

f o r w r d - h o r i - o n t a l   movement,  compris ing  numerous  p a r a l l e l   bands  of  ma 

t e r i a l   placed  close  to  one  ano ther ,   onto  which  the  ironed  l inen   i s  

placed  and  conveved  towards  the  en t rv   point  between  the  a f o r e s a i d   f i r s t  

and  four th   r o l l e r s ;  



b)  a  second  convevor  with  a  f o r w a r d - b o r i - o n t a l   movement  as  wide  as  the  

above  convevor,  also  compris ing  numerous  r a r a l l e l   bands  of  m a t e r i a l ,  

onto  which  the  folded  l inen  is  depos i ted   on  leaving  the  a f o r e s a i d   s e -  

cond  and  th i rd   r o l l e r s ;  

c)  a  conveyor  moving  at  r igh t   angles  to  the  a fo r e sa id   conveyors ,   compri  

sing  a  s e r i e s   of  metal  r o l l e r s   supported  by  a  mobile  frame  which  means 

that   these  r o l l e r s   move  up  through  the  gaps  e x i s t i n g   between  the  bands 

of  the  a f o r e s a i d   second  convevor,  remove  the  a r t i c l e   of  l i n e n   and 

t r a n s p o r t   i t   in  a  d i r e c t i o n   p e r p e n d i c u l a r   to  that   of  the  second  conve 

v o r ;  

d)  a  t h i rd   convevor  with  a  f o r w a r d - h o r i z o n t a l   movement,  the  same  a s  

the  a f o r e s a i d   f i r s t   convevor,  fed  bv  the  r o l l e r   convevor  claimed  above;  

e)  a  second  s t a t i o n ,   as  claimed  in  claim  3),  fed  bv  the  t h i r d   conveyor ,  

where  folds   p e r p e n d i c u l a r   to  those  a l ready  made  at  the  f i r s t   s t a t i o n  

are  ca r r i ed   out  on  the  a r t i c l e   of  l i n e n ;  

f)  a  four th   convevor  with  a  f o r w a r d - h o r i z o n t a l   movement,  as  wide  a s  

the  th i rd   convevor,  which  r e c e i v e s   the  l inen   l eav ing   the  second  s t a t i o n ;  

g)  an  e l e c t r o n i c   panel  where  the  f o ld ing   procedures   and  times  a r e  

programmed  for  each  a r t i c l e   of  l inen ,   as  each  of  the  feed  b e l t s   of  the  

s t a t i o n s   is  provided  with  a  p h o t o e l e c t r i c   ce l l ,   the  s i g n a l s   of  wh ich  

a c t i v a t e   the  e l e c t r o n i c   panel  which  sets  in  motion  each  of  the  o p e r a -  

t i o n a l   phases  accord ing   to  a  p re se t   and  memorized  programme  for  e a c h  

a r t i c l e   of  l inen ,   there  also  being  a  push-but ton   s e l e c t o r   for  e a c h  

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

6)  Folding  machine,  f u l l v   au toma t i c ,   as  claimed  in  the  p reced ing   c l a i m s ,  

c h a r a c t e r i z e d   bv  a  second  p r e f e r r e d   embodiment  wherein  a l l   the  a f o r e -  

said  convevers  may  have  s eve ra l   i ndependen t ly   forward  moving  t r a c k s ,  

also  means  that  the  compressed  a i r   ducts ,   the  r o l l e r   conveyors  and  t he  

p h o t o e l e c t r i c   ce l l s   must  be  equal  to  the  number  of  moving  t r a c k s .  

In  th i s   case,  when  a c t i v a t e d   a  co r responding   number  of  stop  r o d s  

descend  onto  the  second  convevor  in  order  to  act  both  as  a  b a r r i e r   and 

a  guide  to  the  l inen   during  t h e i r   t r a n s f e r   from  the  second  convevor  



the  r e l l e r   conveyor  dur ing  the  fo l lowing   phase  of  forward  movement 

In  the  new  S i r e c t i o n .  
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