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 T h i s   invention  relates  to  a  machine  for  arranging 
product  units,  for  example  rigid  or  deformable  packages, 
comprising,  in  combination:  a  feed  unit  for  the  packages, 
and  a  unit for  arranging  these  latter  and  conveying  them  to  a 
unit  for  depositing  the  so  arranged  packages  on  to  an 
underlying  discharge  unit. 



This  i n v e n t i o n   r e l a t e s   to  a  machine  able  to  p o s i t i o n   p r o d u c t  

u n i t s ,   for  example  r i g i d   or  deformable   packages ,   in  an  o r d e r e d  

manne r .  

In  t h i s   r e s p e c t ,   one  example  of  the  problem  to  be  solved  i s  

to  p o s i t i o n   the  i n d i v i d u a l   packages  in  boxes  of  d e t e r m i n e d  

dimensions in  an  ordered  manner,  making  optimum  use  of  the  a v a i l a b l e  

s p a c e .  

The  packages ,   fed  to  the  boxing  s t a t i o n   in  con t inuous   f l o w  

one  a f t e r   the  o ther ,   must  be  able  to  be  a r ranged   for  example  i n  

rows  of  a  c e r t a i n   number  of  u n i t s ,   in  groups  of  a  r e q u i r e d   number 

of  rows  and  columns,  or  more  simply  i n d i v i d u a l l y .  

A  f u r t h e r   problem  can  be  r e p r e s e n t e d   by  the  need  to  a r r a n g e  

the  product   un i t s   in  superposed   l a y e r s   in  the  b o x .  

The  objec t   of  the  p r e sen t   i n v e n t i o n   is  to  provide  a  machine  

which  a u t o m a t i c a l l y   a r r anges   the  product   un i t s   in  accordance  w i t h  

p r ede t e rmined   a r rangements   and  in  groups  of  r e q u i r e d   q u a n t i t i e s .  

This  ob jec t   is  a t t a i n e d   a cco rd ing   to  the  p re sen t   i n v e n t i o n   by 

a  machine  for  a r r ang ing   product   u n i t s ,   for  example  r i g i d   o r  

deformable  packages,   c h a r a c t e r i s e d   by  compris ing ,   in  c o m b i n a t i o n :  

a  feed  unit   for  the  packages ,   and  a  unit   for  a r r a n g i n g   t h e s e  

l a t t e r   and  conveying  them  to  a  un i t   for  d e p o s i t i n g   the  so  a r r a n g e d  



packages  on  to  an  u n d e r l y i n g   d i s cha rge   u n i t ,   sa id   a r r a n g i n g   u n i t  

being  c o n s t i t u t e d   by  a  t u r n t a b l e   mobile  s t epwise   and  c o m p r i s i n g  

i n t e r s p a c e d   b l ades   a r r anged   to  embrace  the  packages  to  w i t h d r a w  

them  from  sa id   feed  uni t   and  move  them  in to   a  p o s i t i o n   c o r r e s p o n d -  

ing  with  sa id   d e p o s i t i n g   u n i t ,   t h i s   l a t t e r   being  p rovided   w i t h  

expu l s ion   means  for  the  packages  con t a ined   between  at  l e a s t   two 

c o n s e c u t i v e   b lades   of  the  t u r n t a b l e   in  order   to  depos i t   them  on  t o  

sa id   d i s cha rge   u n i t ,   dr ive  means  being  p rov ided   for  sa id   f e e d ,  

a r r a n g i n g ,   d e p o s i t i n g   and  d i s c h a r g e   u n i t s .  

The  s t r u c t u r a l   and  o p e r a t i o n a l   c h a r a c t e r i s t i c s   of  an  a r r a n g i n g  

machine  a c c o r d i n g   to  the  p r e s e n t   i n v e n t i o n   w i l l   be  more  a p p a r e n t  

from  the  accompanying  diagrammatic   drawings  r e l a t i v e   to  one  

embodiment  t h e r e o f ,   in  wh ich :  

Figure   1  is   a  plan  view  of  a  machine  acco rd ing   to  t h e  

i n v e n t i o n ;  

Figure  2  is  a  p a r t l y   s e c t i o n a l   e l e v a t i o n   on  the  l ine   I I - I I  

of  Figure  1 ;  

Figure  3  is  a  p a r t l y   s e c t i o n a l   e l e v a t i o n   on  the  l ine   I I I - I I I  

of  Figure   1 ;  

Figure  4  is  a  d e t a i l   of  the  machine  shown  in  s e c t i o n   on  t h e  

l i ne   IV-IV  of  F igure   1,  and  

Figure  5  is  a  view  analogous  to  tha t   of  Figure   3,  b u t  

compris ing  a  d i f f e r e n t   device  for  e x p e l l i n g   the  a r ranged   p a c k a g e s .  

With  r e f e r e n c e   to  the  drawing,  an  a r r a n g i n g   machine  a c c o r d i n g  

to  the  i n v e n t i o n ,   i n d i c a t e d   o v e r a l l   by  the  r e f e r e n c e   numeral  1 0 ,  

is   composed  e s s e n t i a l l y   of  a  l o a d - b e a r i n g   s t r u c t u r e   11  to  which  

are  connected  a  f i r s t   be l t   conveyor  12  for  f eed ing   u n i t s   such  a s  



packages  13,  a  t u r n t a b l e   device  l4  for  s e p a r a t i n g   and  a r r a n g i n g  

the  packages  13,  and  a  uni t   15  for  moving  the  a r ranged   p a c k a g e s  

on  to  a  second  d i s cha rge   be l t   conveyor  l 6 .  

The  f i r s t   b e l t   conveyor  12,  d r iven   for  example  by  a  d r i v e  

r o l l e r   17  r o t a t e d   by  a  geared  motor  un i t   l8  is  p rovided  with  a  

wheel  19  of  e l a s t i c   m a t e r i a l   o p e r a t i o n a l l y   connected  to  t h e  

conveyor  12  and  r o t a t i n g   at  the  same  p e r i p h e r a l   speed  t h e r e a s .  

Said  wheel  19  ac t s   as  a  p r e s s e r   for  the  packages  13  which  p a s s  

into  the  space  def ined   between  i t   and  t h e  b e l t ,   so  as  to  e n s u r e  

co r r ec t   f e e d .  

There  are  a lso  provided  a  p h o t o e l e c t r i c   checking  ce l l   20  a n d  

a  su r f ace   21  on  which  the  u n i t s   13  r e s t   dur ing  t h e i r   w i t h d r a w a l  

from  the  conveyor  12,  as  is  d e s c r i b e d   in  d e t a i l   h e r e i n a f t e r .  

Said  device  14  for  s e p a r a t i n g   and  a r r a n g i n g   the  product  u n i t s  

13  is  c o n s t i t u t e d   by  a  s t e p w i s e - r o t a t i n g   t u r n t a b l e   comprising  a  

p l u r a l i t y   of  b lades   22  which  are  connected   in  a  s u i t a b l y   i n t e r s p a c e d  

manner  to  a  conveying  chain  2 3 .  

The  b lades   22  are  bent  at  t h e i r   f r ee   end,  as  at  24,  in  o r d e r  

to  s e p a r a t e   the  u n i t s   13  fed  by  the  conveyor  12,  and  to  compact 

them  if   s e v e r a l   u n i t s   are  withdrawn  from  the  conveyor  1 2 .  

The  chain  23  extends  between  two  sp rocke t   wheels  25,  one  o f  

which  is  dr iven  by  a  c r anksha f t   26  formed  from  three   cranks  27 

o f f s e t   by  120°  from  each  other   (Figure   4 ) .  

To  each  of  said  cranks  27  the re   is  connected  a  r e l a t i v e   r o d  

28  of  a  pneumatic  c y l i n d e r   29,  which  is  swive l -mounted   on  the  l o a d -  

bear ing   s t r u c t u r e .  

Three  valves   30,  opera ted   by  cams  31  which  are  o f f s e t   by  



120°  from  each  o the r   and  are  a x i a l l y   f i xed   on  the  c r a n k s h a f t   26,  

c o n t r o l   the  s e q u e n t i a l   o p e r a t i o n   of  the  c y l i n d e r s   29,  which 

t o g e t h e r   de te rmine   the  s tepwise   r o t a t i o n   of  sa id   sha f t   26 .  

The  s t epwise   r o t a t i o n   of  the  shaf t   26,  and  thus  of  the  c h a i n  

23,  i s   c o n t r o l l e d   by  a  r a t c h e t   mechanism  composed  of  a  s a w t o o t h e d  

wheel  32  r i g i d   with  the  sha f t   26,  and  a  c o o p e r a t i n g   pawl  3 3 .  

The  pawl  33  swive l s   at  34,  and  is  c o n t r o l l e d   by  a  p n e u m a t i c  

c y l i n d e r   3 5 .  

Said  r a t c h e t   mechanism  is  enclosed  in  a  s e a l ed   box  36  

c o n t a i n i n g   a  s h o c k - a b s o r b i n g   s u b s t a n c e .  

The  chain  23  runs  l a t e r a l l y   in  a  guide  37  p o s i t i o n e d   at  t h e  

movement  or  e x p u l s i o n   un i t   15  which  is  connected   to  the  l o a d -  

b e a r i n g   s t r u c t u r e ,   ( F i g u r e   3 ) .  

Said  un i t   15  is  c o n s t i t u t e d   by  a  ledge  38  c a r r y i n g   a  c y l i n d e r  

39,  of  which  the  rod  40  is  provided  with  expu l s ion   means  4l  f o r  

the  packages  13  held  between  two  consecu t ive   b lades   2 2 .  

The  second  b e l t   conveyor  16,  which  is   a l so   connected  to  t h e  

l o a d - b e a r i n g   s t r u c t u r e   11,  is  also  dr iven  by  a  dr ive   r o l l e r   42  

o p e r a t e d   by  a  geared  motor  43,  and  can  for  example  convey  b o x e s  

44  under  the  expu l s ion   un i t   15,  into  a  p o s i t i o n   co r r e spond ing   w i t h  

a  s top  4 5 .  

A  c y l i n d e r   46,  normal  to  the  be l t   conveyor  16  and  c a r ry ing   a t  

the  end  of  i t s   rod  47  a  t h r u s t   p l a t e   48,  pushes  the  f i l l e d   box  

44  on  to  a  d i s c h a r g e   chute  49 .  

The  o p e r a t i o n   of  the  machine  h e r e t o f o r e   d e s c r i b e d   is  as  f o l l o w s .  

The  product   packages   13  reach  the  f i r s t   b e l t   conveyor  12  from 

a  packaging   machine  or  r e f r i g e r a t i o n   t u n n e l .  



In  pass ing   between  the  wheel  19  and  be l t   12,  the  p a c k a g e s  

13  are  ob l iged   to  assume  the  same  speed  as  the  be l t   12,  by  which 

they  are  fed  between  two  c o n s e c u t i v e   b lades   22  of  the  t u r n t a b l e  

14  (F igure   1 ) .  

The  p h o t o e l e c t r i c   c e l l   20  counts   the  packages  13,  and  

p r o v i d e s   for  o p e r a t i n g   the  c y l i n d e r   35  which  d i sengages   the  pawl  

33  from  the  toothed  wheel  32,  thus  r e l e a s i n g   the  c r a n k s h a f t   26 .  

When  o p e r a t i n g ,   the  pneumatic   c y l i n d e r s   29  induce  a  o n e - s t e p  

r o t a t i o n   of  said  sha f t   26  and  c o n s e q u e n t l y   of  the  chain  23,  which 

ceases   when  the  pawl  33  engages  with  the  next  tooth   of  the  whee l  

3 2 .  

The  packages  13  thus  ly ing   between  two  consecu t ive   b lades   22 

move  along  the  f ixed  s u r f a c e   21  by  v i r t u e   of  the  movement  of  t h e  

chain  23,  u n t i l   they  a r r i v e   below  the  expuls ion   uni t   15,  when 

they  s t o p .  

On  o p e r a t i n g   the  c y l i n d e r   39,  the  r e l a t i v e   expu l s ion   members 

4l  cause  the  packages  13  to  f a l l   in to   a  box  44  p o s i t i o n e d   u n d e r -  

neath  on  the  second  be l t   conveyor  16,  which  conveys  sa id   boxes  

44  as  far   as  the  s t o p , 4 5 .  

When  the  box  44  is  f i l l e d   with  one  or  more  l a y e r s ,   a  c y l i n d e r  

46  is  opera ted   to  cause  the  t h r u s t   p l a t e   48  to  d i scha rge   s a i d  

box  44  by  pushing  i t   on  to  the  chute  4 9 .  

Figure   5  shows  a  f u r t h e r   embodiment  of  the  expuls ion   d e v i c e  

15,  which  is  used  in  machines  for  a r r a n g i n g   deformable  p a c k a g e s  

which  can  t h e r e f o r e   assume  changing  s h a p e s .  

In  th i s   r e s p e c t ,   a  s u c t i o n   uni t   50  is  d i sposed   on  the  l e d g e  

38  to  provide  a  vacuum  by  means  of  an  e l e c t r i c a l l y   dr iven  fan  5 1 .  



Below  the  un i t   50  the re   is  d i sposed   a  grid  52  compr is ing   f i n e  

meshes  through  which  pass  the  prongs  53  of  an  e x p u l s i o n   member  54 

o p e r a t e d   by  an  o v e r l y i n g   c y l i n d e r   55  suppor ted   wi th in   the  un i t   5 0 .  

The  packages  13  r each ing   the  f ixed   su r f ace   21  are  pushed  by  

the  b lades   22  in to   the  zone  of  i n f l u e n c e   of  the  s u c t i o n   un i t   5 0 ,  

which  is  under  vacuum  and  where  they  are  sucked  a g a i n s t   the  g r i d  

52,  to  remain  s u s p e n d e d .  

The  prongs  53  of  the  expu l s ion   member  54,  on  o p e r a t i o n   by  t h e  

c y l i n d e r   55,  push  the  packages  13  o u t s i d e   the  zone  of  i n f l u e n c e   o f  

the  un i t   50,  and  thus  in to   the  u n d e r l y i n g   box  4 4 .  

I t   can  t h e r e f o r e   be  seen  t ha t   such  a  machine  e n a b l e s  r i g i d   o r  

deformable  packages  to  be  a r ranged   with  great   accuracy ,   and  i f  

neces sa ry   to  be  d i sposed   in  boxes  ready  for  despatch   to  the  v a r i o u s  

s a l e s   o u t l e t s .  

In  the  i l l u s t r a t e d   example,  two  packages  are  l o c a t e d   between  ccn-  

s e c u t i v e   b l ades ,   and  four  packages  are  d i sposed   in  two  rows  and 

two  columns  in  the  boxes.  This  example  is  obv ious ly   not  l i m i t a t i v e  

with  regard   to  the  number  and  a r r a n g e m e n t .  



1.  A  machine  for  a r r a n g i n g   product   u n i t s ,   for  example  r i g i d   o r  

deformable   packages ,   c h a r a c t e r i s e d   by  compris ing,   in  c o m b i n a t i o n :  

a  feed  uni t   for  the  packages ,   and  a  uni t   for  a r r a n g i n g   t h e s e  

l a t t e r   and  conveying  them  to  a  un i t   for  d e p o s i t i n g   the  so  a r r a n g e d  

packages  on  to  an  unde r ly ing   d i s cha rge   un i t ,   said  a r r a n g i n g   u n i t  

being  c o n s t i t u t e d   by  a  t u r n t a b l e   mobile  s tepwise   and  c o m p r i s i n g  

i n t e r s p a c e d   b lades   a r ranged  to  embrace  the  packages  to  w i thd raw  

them  from  said  feed  uni t   and  move  them  into  a  p o s i t i o n   c o r r e s p o n d -  

ing  with  said  d e p o s i t i n g   u n i t ,   t h i s   l a t t e r   being  provided  w i t h  

expu l s ion   means  for  the  packages  con ta ined   between  at  l e a s t   two 

c o n s e c u t i v e   b lades   of  the  t u r n t a b l e   in  order  to  depos i t   them  on 

to  said  d i scha rge   u n i t ,   dr ive  means  being  provided  for  sa id   f e e d ,  

a r r a n g i n g ,   d e p o s i t i n g   and  d i s cha rge   u n i t s .  

2.  An  a r r a n g i n g   machine  as  claimed  in  claim  1,  c h a r a c t e r i s e d   i n  

tha t   sa id   mobile  t u r n t a b l e   is  c o n s t i t u t e d   by  a  chain  which  

suppor t s   and  dr ives   said  b l ades ,   and  passes   e n d l e s s l y   around  two 

toothed  w h e e l s .  

3.  An  a r r a n g i n g   machine  as  claimed  in  claim  2,  c h a r a c t e r i s e d   i n  

that   to  one  of  said  toothed  wheels  there   is  connected  a  r a t c h e t  

mechanism  which  is  c o n t r o l l e d   by  o p e r a t i n g   means  and  c o n t r o l s   t h e  

s t e p w i s e  m o t i o n   of  the  t u r n t a b l e .  

4.  An  a r r a n g i n g   machine  as  claimed  in  claim  1,  c h a r a c t e r i s e d   i n  

tha t   the  drive  means  which  opera te   the  t u r n t a b l e   are  c o n s t i t u t e d   by 

a  c r a n k s h a f t   compris ing  s eve ra l   mutual ly   o f f s e t   cranks,   to  which  

are  connected  r e l a t i v e   rods  of  a c t u a t o r   c y l i n d e r s   c o n t r o l l e d   by  

valves  which  are  opera ted   in  sequence  by  cams  which  r o t a t e   r i g i d l y  



with  sa id   c r a n k s h a f t .  

5.  An  a r r a n g i n g   machine  as  claimed  in  claim  l ,   c h a r a c t e r i s e d   i n  

t h a t   sa id   feed  and  d i s cha rge   u n i t s   are  be l t   c o n v e y o r s .  

6.  An  a r r a n g i n g   machine  as  claimed  in  claim  5,  c h a r a c t e r i s e d   i n  

t ha t   the  feed  b e l t   conveyor  is   p rovided  with  a  p r e s s e r   u n i t  

c o n s t i t u t e d   by  a  wheel  of  y i e l d a b l e   m a t e r i a l   which  is  d i s p o s e d  

above  the  b e l t   in  order  to  def ine   a  passage  s l i g h t l y   smal l e r   t h a n  

the  d imensions   of  the  package,   and  which  r o t a t e s   with  a  p e r i p h e r a l  

speed  equal  to  tha t   of  sa id   b e l t .  

7.  An  a r r a n g i n g   machine  as  claimed  in  claim  5,  c h a r a c t e r i s e d   i n  

tha t   sa id   d i s c h a r g e   be l t   is  p rovided  with  a  stop  i n  a   p o s i t i o n  

c o r r e s p o n d i n g   with  the  d e p o s i t i n g   u n i t ,   and  with  a  device  f o r  

e x p e l l i n g   the  r e c e i v e d   packages  on  to  a  d i scha rge   c h u t e .  

8.  An  a r r a n g i n g   machine  as  claimed  in  claim  l ,   c h a r a c t e r i s e d   i n  

tha t   sa id   d e p o s i t i n g   uni t   is  e s s e n t i a l l y   c o n s t i t u t e d   by  a  l e d g e  

c a r r y i n g   a  c y l i n d e r   which  o p e r a t e s   sa id   means  for  e x p e l l i n g   t h e  

packages   c o n t a i n e d   between  at  l e a s t   two  c o n s e c u t i v e   b l a d e s .  

9.  An  a r r a n g i n g   machine  as  claimed  in  claim  1,  c h a r a c t e r i s e d   i n  

t h a t   sa id   d e p o s i t i n g   un i t   is  c o n s t i t u t e d   by  a  s u c t i o n   uni t   c o m p r i s -  

ing  a  package  h a l t i n g   gr id   through  which  s l i d e   prongs  for  e x p e l l i n g  

the  packages ,   and  dr iven   by  r e l a t i v e   motion  means .  
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