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Drop-loading  packaging  machine  and  method. 

W  A  drop-loading  packaging  machine  comprises  a  conveyor 
(12)  for  conveying  a  continuous  line  of  cartons  sequentially  to  a 
drop-loading  position  (D)  and  feed  means  (30,  32,  34,  36)  for 
feeding  a  continuous  line  of  containers  (B)  sequentially  to  the 
drop-loading  position  so  that  containers  are  synchronised  with 
and  positioned  for  drop-loading  into  the  cartons.  Metering  star 
wheels  (30,  32)  are  provided  at  an  infeed  end  of  the  machine  for 
transferring  the  containers  to  spacing  star  wheels  (34,  36)  at  the 
drop-loading  position.  The  metering  and  spacing  wheels  are 
driven  in  timed  relationship  with  respect  to  the  carton  feed 
conveyor  and  the  containers  are  transferred  between  metering 
wheels  and  the  spacing  wheels  solely  by  transmission  of  force 
between  successive  containers. 
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  A  drop-loading  packaging  machine  comprises  a  conveyor 
(12)  for  conveying  a  continuous  line  of  cartons  sequentially  to  a 
drop-loading  position  (D)  and  feed  means  (30,  32,  34,  36)  for 
feeding  a  continuous  line  of  containers  (B)  sequentially  to  the 
drop-loading  position  so  that  containers  are  synchronised  with 
and  positioned  for  drop-loading  into  the  cartons.  Metering  star 
wheels  (30, 32)  are  provided  at  an  infeed  end  of  the  machine  for 
transferring  the  containers  to  spacing  star  wheels  (34, 36)  at  the 
drop-loading  position.  The  metering  and  spacing  wheels  are 
driven  in timed  relationship  with  respect  to  the  carton  feed 
conveyor  and  the  containers  are  transferred  between  metering 
wheels  and  the  spacing  wheels  solely  by  transmission  of  force 
between  successive  containers. 



This  i n v e n t i o n : r e l a t e s   to  a  machine  and  method  for  d r o p - l o a d -  
ing  p r i m a r y   c o n t a i n e r s ,   such  as  b o t t l e s . o r   cans ,   i n t o   an  open  
topped   c a r t o n ,   for  example ,   a  b a s k e t   type  c a r r i e r .  

The  i n v e n t i o n   is  p a r t i c u l a r l y   c o n c e r n e d   with  a  c o n t i n u o u s  

d r o p - l o a d i n g   o p e r a t i o n   in  which  c o n t a i n e r s   are  fed  and  l o a d e d  

by  a  double   f e e d - l i n e   a r r a n g e m e n t   i n t o   c a r r i e r   fed  one  a f t e r  
the  o t h e r   below  the  c a r r i e r   feed  p a t h .  

D r o p - l o a d i n g   a p p a r a t u s   is   known  in  which  a  feed  l i n e   o f  

c a r t o n s   and  c o n t a i n e r s   are  b r o u g h t   i n t o   c l o s e   p r o x i m i t y   w i t h  

one  a n o t h e r   for  l o a d i n g   at  a  d r o p - l o a d i n g   s t a t i o n   and  i n  

which  the  c a r t o n s   a n d / o r   c o n t a i n e r s   are  c aused   to  move  a l o n g  
i n c l i n e d   feed  p a t h s   towards   the  d r o p - l o a d i n g   s t a t i o n   and  i n  

which  the  c o n t a i n e r s   are  p o s i t i v e l y   conveyed   to  the  d r o p  
l o a d i n g   s t a t i o n .  

In  the  p r e s e n t   i n v e n t i o n   the  c o n t a i n e r s   are  gu ided   p r e s s u r e -  
f ree   so  tha t   s p a c i n g   wheels   at  the  d r o p - l o a d i n g   s t a t i o n   c a n  

engage  a  number  of  c o n t a i n e r s   s i m u l t a n e o u s l y   in  each  c o n t a i n -  

er  feed  l i n e   and  move  them  in to   p o s i t i o n   for  d r o p - l o a d i n g .  

The  i n v e n t i o n   p r o v i d e s   a  d r o p - l o a d i n g   p a c k a g i n g   machine  com- 
p r i s i n g   convey ing   means  for  c o n v e y i n g   a  c o n t i n u o u s   l i n e   o f  

c a r t o n s   s e q u e n t i a l l y   to  a  d r o p - l o a d i n g   p o s i t i o n   and  f e e d  

means  for  f eed ing   a  c o n t i n u o u s   l i n e   of  c o n t a i n e r s   s e q u e n t i a l -  
ly  to  the  d r o p - l o a d i n g   p o s i t i o n   so  t ha t   the  c o n t a i n e r s   a r e  
s y n c h r o n i s e d   and  p o s i t i o n e d   for  d r o p - l o a d i n g   i n t o   the  c a r t o n s  

m e t e r i n g   means  being  p r o v i d e d   at  an  i n f e e d   end  of  s a i d  

machine  for  t r a n s f e r r i n g   s a i d   c o n t a i n e r s   to  s p a c i n g   means  a t  



s a i d   d r o p - l o a d i n g   p o s i t i o n ,   s a i d   m e t e r i n g   and  s p a c i n g   m e a n s  

be ing   d r i v e n   in  t imed  r e l a t i o n s h i p   with  r e s p e c t   to  s a i d  

c a r t o n   feed  neans  c h a r a c t e r i s e d   in  t ha t   c o n t a i n e r s   a r e  
t r a n s f e r r e d   be tween  s a i d   m e t e r i n g   means  and  s a i d   s p a c i n g  
means  by  t r a n s m i s s i o n   of  fo rce   b e t w e e n  s u c c e s s i v e   c o n t a i n e r s .  

A  p a c k a g i n g   machine   embodying  the  i n v e n t i o n   wi l l   now  be  
d e s c r i b e d ,   by  way  of  example ,   with  r e f e r e n c e   to  the  a c c o m p a n -  
ying  d r a w i n g s ,   in  w h i c h : -  

FIGURE  1  is   a  s c h e m a t i c   s i de   view  of  a  p a c k a g i n g   m a c h i n e  

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

FIGURE  2  i s   a  s c h e m a t i c   p lan   view  of  the  mach ine ,   a n d  

FIGURE  3  i s   a  s c h e m a t i c   end  view  of  the  m a c h i n e .  

R e f e r r i n g   to  the  d r a w i n g s ,   a  d r o p - l o a d i n g   p a c k a g i n g   m a c h i n e  

10  hav ing   s u p p o r t   frame  'F'   i n c l u d e s   a  c a r t o n   conveyor   12 

c o m p r i s i n g   p a r a l l e l   e n d l e s s   conveyor   c h a i n s   14  and  16, 
r e s p e c t i v e l y   (FIGURE  3).  Chain  14  is   e n t r a i n e d   a b o u t  

s p r o c k e t s   18  and  20  and  cha in   16  is  e n t r a i n e d   about   s p r o c k e t s  
22  and  24.  In  each  case  the  cha in   has  an  upward ly   s l o p i n g  
i n f e e d   end  and  a  s u b s t a n t i a l l y   h o r i z o n t a l   o u t f e e d   end  (FIGURE 

1).  F u r t h e r ,   each  cha in   i n c l u d e s   a  s e r i e s   of  spaced   p r o j e c t -  
i o n s   'p '   which  engage  in  a p e r t u r e s   p r o v i d e d   in  the  b a s e s   o f  
the  c a r t o n s   ' c '   p o s i t i v e l y   to  convey  the  c a r t o n s   t h rough   t h e  

machine   in  o r d e r   to  s y n c h r o n i s e   the  c a r t o n   feed  with  t h e  

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

Thus,  the  c a r t o n s   ' c '   e n t e r   the  machine  from  an  i n f e e d   p l a t -  
from  26  and  are  conveyed   a long  the  i n c l i n e d   i n f e e d   path   s o  
t h a t  t h e   open  tops   of  the  c a r t o n s   are  moved  i n t o   c l o s e  

p r o x i m i t y   with  the  c o n t a i n e r s   for  l o a d i n g .   I m m e d i a t e l y   p r i o r  
to  l o a d i n g   the  c a r t o n s   ' c '   are  conveyed  along  the  h o r i z o n t a l  

o u t f e e d   r each   of  the  conveyor   12  and  are  then  t r a n s f e r r e d  
onto  a  h o r i z o n t a l   l o a d i n g   p l a t f o r m   28  at  the  o u t f e e d   end  o f  

conveyo r   12. 



C o n t a i n e r s ,   in  t h i s   case  b o t t l e s   'B'  for  l o a d i n g   e n t e r   t h e  

machine  in  two  feed  l i n e s   'L1'  and  'L2 ' ,   r e s p e c t i v e l y ,   a n d  
p r e s s u r e  i n   the  feed  l i n e s   cause   the  b o t t l e s   to  feed  i n t o   t h e  

path   of  r o t a t i o n   of  i n f e e d   s t a r - w h e e l s   30  and  32,  r e s p e c t -  

i v e l y .   The  i n f e e d   s t a r - w h e e l s   me te r   the  b o t t l e s   f o r w a r d l y  
and  t h e r e b y   r e l i e v e   the  feed  l i n e   p r e s s u r e   a c t i n g   on  t h e  

b o t t l e s   so  t h a t   they  move  f o r w a r d l y   with  minimum  p r e s s u r e  
being  t r a n s f e r r e d   between  the  b o t t l e s .   The  b o t t l e s   are  g u i d -  
ed  a long  t h e i r   r e s p e c t i v e   feed  l i n e s   by  upper  and  l o w e r  

gu ides   ' g 1 ' ,  ' g 2 '   r e s p e c t i v e l y   d u r i n g   which  time  t h e i r   b a s e s  

are  s u p p o r t e d   by  a  s t a t i c   t r a n s f e r   p l a t f o r m   'T ' .   The  b o t t l e s  

are  then  engaged   by  l o a d i n g   s t a r   wheels   34  and  36  r e s p e c t -  

i v e l y ,   l o c a t e d   above  the  l o a d i n g   p l a t f o r m   28 .  

The  l o a d i n g   s t a r   wheels   are  each  s i z e d   to  engage  t h r e e   c o n -  
t a i n e r s   from  the  feed  l i n e   s e q u e n t i a l l y   at  a n y  o n e   time  s o  
tha t   the  l e a d   c o n t a i n e r   l e a v e s   the  t r a n s f e r   p l a t f o r m   'T'  a t  

'D'  and  drops   i n t o   a  c a r t o n   p a s s i n g   a long  the  l o a d i n g   p l a t -  
form  d i r e c t l y   below.  An  e l o n g a t e   s l o t   38  is  formed  c e n t r a l l y  

a long  the  t r a n s f e r   p l a t f o r m   'T'  to  r e c e i v e   the  u p s t a n d i n g  
hand le   "H'  of  c e r t a i n   b a s k e t - s t y l e   c a r r i e r s .   As  bes t   seen  i n  

FIGURE  3,  the  hand le   'H'  is   i n t e r p o s e d   between  the  l e a d  

b o t t l e s   in  feed  l i n e s   'L1'   and  'L2'   at  the  d r o p - l o a d i n g  

p o s i t i o n .   Of  c o u r s e ,   the  b o t t l e   t r a n s f e r   and  d r o p - l o a d i n g  
must  be  s y n c h r o n i s e d   a c c u r a t e l y   with  the  c a r t o n   feed  so  t h a t  

c a r t o n s   are  c o r r e c t l y   p o s i t i o n e d   for  l o a d i n g   as  the  b o t t l e s  

l e ave   the  end  of  the  t r a n s f e r   p l a t f o r m .  

To  t h i s   end,  both  the  l o a d i n g   s t a r   wheels   are  d r i v e n   from  one 
and  the  same  main  d r i v e   s o u r c e   (not   shown)  via  gear  boxes  .40 

and  42  from  which  d r i v e   is  t r a n s m i t t e d   to  the  s t a r   wheels  34 

and  36  by  means  of  v e r t i c a l   d r i v e   s h a f t s   44  and  46  r e s p e c t -  

i v e l y .  

A  cha in   and  s p r o c k e t   se t   i n c o r p o r a t i n g   s p r o c k e t s   48  and  50 

and  e n d l e s s   chain   52  t r a n s f e r   the  r o t a t i o n a l   d r i v e   from  s h a f t  

44  to  i n f e e d   s t a r   wheels   30  via  v e r t i c a l   s h a f t   54.  L i k e w i s e ,  

a  cha in   and  s p r o c k e t   se t   i n c o r p o r a t i n g   s p r o c k e t s   56  and  58 



and  e n d l e s s   cha in   60  t r a n s f e r   the  r o t a t i o n a l   d r i ve   from  s h a f t  

46  to  i n f e e d   s t a r   wheel  32  via  v e r t i c a l   s h a f t   6 2 .  

The  d r i v e   to  conveyor   12  is   p r o v i d e d  f r o m   gear   box  40  v i a  
t a k e - o f f   s p r o c k e t   64,  e n d l e s s   cha in   66  and  t r a n s f e r   s p r o c k e t  
68  which  d r i v e s   s p r o c k e t s   22  and  18  on  a  common  d r i ve   s h a f t .  
Hence  movement  of  c a r t o n s   a long  conveyor   12  is   p r o p o r t i o n a l  
to  b o t t l e   feed  movement  a long  t r a n s f e r   p l a t f o r m   ' T ' .  

The  i n v e n t i o n   p r o v i d e s   an  e x t r e m e l y   compact  machine  in  w h i c h  
c o n t a i n e r s   to  be  l o a d e d   are  moved  t h rough   the  machine  b e t w e e n  

the  i n f e e d   s t a r   wheels   and  l o a d i n g s t a r   wheels   with  minimum 
l i n e   p r e s s u r e .   This  p e r m i t s   a  s imp le   a r r a n g e m e n t   in  w h i c h  
the  l o a d i n g   p o s i t i o n ,   the  c o n t a i n e r   t r a n s f e r   p l a t f o r m   a n d  
the  c a r t o n   d r o p - l o a d i n g   p l a t f o r m   are  h o r i z o n t a l .  



1.  A  d r o p - l o a d i n g   p a c k a g i n g   machine   (10)  c o m p r i s i n g   c o n v e y -  
ing  means  (12)  for  c o n v e y i n g   c o n t i n u o u s   l i n e   of  c a r t o n s  

s e q u e n t i a l l y   to  a  d r o p - l o a d i n g   p o s i t i o n   and  feed  means  ( 3 0 , 3 2  
; 3 4 , 3 6 )   for  f e e d i n g   a  c o n t i n u o u s   l i n e   of  c o n t a i n e r s   s e q u e n -  
t i a l l y   to  the  d r o p - l o a d i n g   p o s i t i o n   so  t h a t   c o n t a i n e r s   a r e  
s y n c h r o n i z e d   and  p o s i t i o n e d   for  d r o p - l o a d i n g   i n to   the  c o n t a i -  

ne r s ,   m e t e r i n g   means  ( 3 0 , 3 2 )   being  p r o v i d e d   at  an  i n f e e d   e n d  
of  the  machine  for  t r a n s f e r r i n g   s a i d   c o n t a i n e r s   to  s p a c i n g  
means  ( 3 4 , 3 6 )   at  s a i d   d r o p - l o a d i n g   p o s i t i o n ,   s a i d  m e t e r i n g  
and  s p a c i n g   means  being  d r i v e n   in  t imed  r e l a t i o n s h i p   w i t h  

r e s p e c t   to  s a i d   c a r t o n   feed  means,  c h a r a c t e r i s e d   in  tha t   s a i d  
c o n t a i n e r s   are  t r a n s f e r r e d   be tween  s a i d   m e t e r i n g   means  a n d  
s a i d   s p a c i n g   means  b y  t r a n s m i s s i o n   of  fo rce   between  s u c c e s s -  
ive  c o n t a i n e r s .  

2.  A  d r o p - l o a d i n g   p a c k a g i n g   machine  a c c o r d i n g   to  c la im  1, 
f u r t h e r   c h a r a c t e r i s e d   in  t h a t   a  s t a t i c   p l a t f o r m   is  p r o v i d e d  
between  s a i d   m e t e r i n g   means  and  s a i d   s p a c i n g   means  on  which  
s a i d   c o n t a i n e r s   are  s u p p o r t e d   du r ing   t r a n s f e r   between  s a i d  

m e t e r i n g   means  and  s a i d   s p a c i n g   m e a n s .  

3.  A  d r o p - l o a d i n g   p a c k a g i n g   machine  a c c o r d i n g   to  c la im  1  o r  
c la im  2,  f u r t h e r   c h a r a c t e r i s e d   in  t ha t   a  p l u r a l i t y   of  f e e d  

p a t h s   are  p r o v i d e d   for  f e e d i n g   s a i d   c o n t a i n e r s   to  sa id   d r o p  
l o a d i n g   p o s i t i o n   at  which  p o s i t i o n   s a i d   feed  pa th s   c o n v e r g e .  

4.  A  d r o p - l o a d i n g   p a c k a g i n g   machine  a c c o r d i n g   to  c la im  3 ,  
f u r t h e r   c h a r a c t e r i s e d   in  t h a t   each  feed  path  is  d e f i n e d   by 
f i x e d   gu ides   e x t e n d i n g   between  s a i d   m e t e r i n g   means  and  s a i d  

s p a c i n g   means .  

5.  A  d r o p - l o a d i n g   p a c k a g i n g   machine  a c c o r d i n g   to  any  o f  



c l a i m s   2  to  4,  f u r t h e r   c h a r a c t e r i s e d   in  t h a t   s a i d   c o n v e y i n g  
means  has  an  upwardly   s l o p i n g   i n f e e d   end  and  a  s u b s t a n t i a l l y  
h o r i z o n t a l   o u t f e e d   end  r e l a t i v e   to  s a i d   s t a t i c   p l a t f o r m   s o  
tha t   s a i d   c a r t o n s   are  moved  i n t o   c l o s e   p r o x i m i t y   with  s a i d  
c o n t a i n e r s   for  l o a d i n g   at  the  drop  l o a d i n g   p o s i t i o n .  

6.  A  d r o p - l o a d i n g   p a c k a g i n g   machine   a c c o r d i n g   to  any  of  t h e  

p r e c e d i n g   c l a i m s ,   f u r t h e r   c h a r a c t e r i s e d   in  t ha t   a  l o a d i n g  
p l a t f o r m   is  p r o v i d e d   at  s a i d   drop  l o a d i n g   p o s i t i o n   onto  wh ich  
c a r t o n s   are  t r a n s f e r r e d   from  s a i d   convey ing   m e a n s .  

7.  A  d r o p - l o a d i n g   p a c k a g i n g   machine   a c c o r d i n g   to  c l a im  3 ,  
f u r t h e r   c h a r a c t e r i s e d   in  t h a t   s a i d   m e t e r i n g   means  c o m p r i s e s   a 
r o t a t a b l e   s t a r   wheels  in  each  of  s a i d   feed  p a t h s   and  in  t h a t  
s a i d   s p a c i n g   means  c o m p r i s e s   a  p a i r   of  c o o p e r a t i n g   s t a r  
wheels   at  s a i d   d r o p - l o a d i n g   p o c i t i o n .  
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