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©  Method  and  apparatus  for  forming  an  adhesive  sealed  package. 
(g)  A  method  and  apparatus  are  provided  for  packaging 
products  between  first  (26)  and  second  plastic  components 
sealed  by  using  a  hot  melt  adhesive  applied  by  a  dispensing 
applicator  (401  in  one  of  several  serially  arranged  stations  of 
a  packaging  operation.  The  first  plastic  component  (26)  is 
supported  for  indexing  movement  on  a  transport  means  (12) 
or  is  formed  therein  and  moved  under  a  hot  melt  applicator 
(40)  which  is  continuously  driven  in  a  predetermined  path  of 
travel  (50)  which  in  part  traverses  the  entire  periphery  of  the 
product  loaded  first  plastic  component  (26).  The  first  plastic 
component  (26)  is  stopped  under  the  applicator  (40)  for  a 
predetermined  dwell  time  during  which  the  applicator 
dispenses  the  hot  melt  adhesive,  then  advanced  where  the 
second  plastic  component  is  applied  to  form  a  filled  package 
which  is  then  evacuated  and  sealed.  Apparatus  is  provided 
for  preventing  dripping  or  stringing  of  the  hot  melt  adhe- 
sive*. 
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 A   method  and  apparatus  are  provided  for  packaging 
products  between  first  (26)  and  second  plastic  components 
sealed  by  using  a  hot  melt  adhesive  applied  by  a  dispensing 
applicator  (40)  in  one  of  several  serially  arranged  stations  of 
a  packaging  operation.  The  first  plastic  component  (26)  is 
supported  for  indexing  movement  on  a  transport  means  (12) 
or  is  formed  therein  and  moved  under  a  hot  melt  applicator 
(40)  which  is  continuously  driven  in  a  predetermined  path  of 
travel  (50)  which  in  part  traverses  the  entire  periphery  of  the 
product  loaded  first  plastic  component  (26).  The  first  plastic 
component  (26)  is  stopped  under  the  applicator  (40)  for  a 
predetermined  dwell  time  during  which  the  applicator 
dispenses  the  hot  melt  adhesive,  then  advanced  where  t h e  
second  plastic  component  is  applied  to  form  a  filled  package 
which  is  then  evacuated  and  sealed.  Apparatus  is  provided 
for  preventing  dripping  or  stringing  of  the  hot  melt  adhe- 
sives. 





BACKGROUND  OF  THE  INVENTION 

This  i n v e n t i o n   r e l a t e s   to  a  method  and  appa ra tus   f o r  

packag ing   by  forming  a d h e s i v e l y   sea led   packages .   More  p a r t i c -  

u l a r l y ,   t h i s   i n v e n t i o n   r e l a t e s   to  a  method  and  a p p a r a t u s   f o r  

a u t o m a t i c a l l y   forming  packages  using  two  webs  of  p l a s t i c  

m a t e r i a l   and  a  hot  melt   adhes ive   app l i ed   along  a  s e a l - l i n e .  

US -  A -  3 ,061 ,984   i l l u s t r a t e s   p a c k -  

aging  a p p a r a t u s  o f   known  type  for  making  h e r m e t i c a l l y - s e a l e d  

vacuum  packages   us ing   heat   s e a l i n g   to  weld  t o g e t h e r   two  webs 

of  p l a s t i c   packag ing   m a t e r i a l   to  form  the  packages .   In  c a r r y -  

ing  out  t h i s   method  of  package  fo rma t ion ,   the  inner   s u r f a c e s  

of  each  of  the  two  webs  of  packaging  m a t e r i a l   t y p i c a l l y   wil l   be 

of  the  same  c o m p o s i t i o n   or  o t h e r w i s e   compat ib le   to  be  able  t o  

be  welded  by  h e a t i n g .  

It  l a t e r   became  common  p r a c t i c e   in  vacuum-packag ing  

s l i c e d   luncheon  meats  and  the  l ike   to  use  as  one  of  the  two 

webs  p l a s t i c   m a t e r i a l   of  much  h e a v i e r   c a l i b e r   and  of  g r e a t e r  

s t i f f n e s s ,   e .g .   as  shown  and  d e s c r i b e d   in  U S - A - 3 , 5 4 5 , 1 6 3 .  

Such  packages   were  somewhat  d i f f i c u l t   to  open  by 

hand.  A c c o r d i n g l y ,   s e a l a n t s   on  the  inner  s u r f a c e s   of  the  two 

webs  forming  the  package  were  fo rmula ted   so  tha t   the  h e r m e t i c  

seal   could  be  opened  with  a  r e l a t i v e l y   low  force  by  p e e l i n g  

the  two  package  components  a p a r t .  



The  heat   s e a l i n g   methods  d e s c r i b e d   above  have  come 

in to   w i d e s p r e a d   use.  The  m a t e r i a l s   used  in  such  packages  t y p -  

i c a l l y   are  m u l t i l a y e r e d ,   o f ten   i n c o r p o r a t i n g   an  inner  l a y e r  

whose  only  f u n c t i o n   is  to  p rov ide   the  r e q u i r e d   heat  s e a l i n g  

c a p a b i l i t y .   Web  back - fo rming ,   such  as  d e s c r i b e d   in  US-A- 

3 , 5 4 5 , 1 6 3 ,   has  been  employed  with  both  f l e x i b l e   webs 

( 3 8 , 1   um  to  app rox ima te ly   127  um  th i ck )and   s e m i - r i g i d   webs 

(having  a  t h i c k n e s s   in  the  range  of  177,8  to  457,2  um).  Web  b a c k -  

forming  is  capable   of  p rov id ing   a  package  with  a  p l a t f o r m   t y p e  

appea rance   as  i l l u s t r a t e d   in  F igure   4  of  U S - A - 3 , 2 2 9 , 8 1 0 .  

Normally  packages   f a b r i c a t e d   using  two  webs  of  f l e x i b l e   m a t e r i a l  

do  not  i n c l u d e   a  back-formed  componen t .  

The  p r i o r   ar t   packages  which  have  been  d e s c r i b e d  

have  for  the  most  pa r t   been  sea led   by  h e a t i n g   and  welding  t h e  

l aye r s   t o g e t h e r   or  by  i n t e r p o s i n g   a  p l a s t i c i z e r   of  p r e s s u r e  

s e n s i t i v e   a d h e s i v e .   Hot  melt  adhes ive s   for  s ea l ing   vacuum 

packages  have  found  l i m i t e d   use,  even  though  they  o f f e r   c e r -  

t a i n   a d v a n t a g e s   in  reduc ing   the  cost  of  the  packaging  m a t e -  

r i a l s   r e q u i r e d ,   as  well  as  in  p r o v i d i n g   the  a b i l i t y   to  r e -  

c lose   and  r e - s e a l   the  packages  a f t e r   the  i n i t i a l   o p e n i n g .  

Hot  melt  adhes ives   have  been  a p p l i e d   by  s e v e r a l  

methods.   One  method  inc ludes   app ly ing   the  hot  melted  a d h e s i v e  

to  one  of  two  package  components  compr i s ing   a  p a r t i a l l y   p r o -  

cessed  s e m i - r i g i d   component  with  the  a p p l i c a t i o n   being  made 

at  a  time  well   in  advance  of  the  a c t u a l   packaging  o p e r a t i o n .  

In  t h i s   method  of  packaging ,   the  hot  melt   adhes ive   must  be 

al lowed  to  cool  and  then  be  r e a c t i v a t e d   at  the  time  of  s e a l i n g  



by  us ing   hea t   and  p r e s s u r e .   This  method  is  more  expens ive   t o  

ca r ry   out  than  a  simple  i n - l i n e   adhes ive   a p p l i c a t i o n   method ,  

and  has  been  p r a c t i c a l   only  when  used  on  s e m i - r i g i d   m a t e r i a l .  

Another  method  for  app ly ing   hot  melt  adhes ive   i s  

through  use  of  a  r o t o g r a v u r e   p r i n t e r .   This  method  has  not  been 

commerc i a l l y   s a t i s f a c t o r y   for  packaging   machines  because  o f  

o p e r a t i o n a l   problems  as  well  as  the  d i f f i c u l t y   of  p r i n t i n g   on 

a reas   d e p r e s s e d   below  a  web  l i ne   or  on  th ree   d imens iona l   a r e a s .  

F u r t h e r m o r e ,   s ince   the  p rocess   i n h e r e n t l y   i nvo lves   c o n t i n u o u s  

motion  in  pe r fo rming   the  p r i n t i n g   o p e r a t i o n ,   problems  e x i s t  

in  a t t e m p t i n g   to  use  the  method  on  an  i n t e r m i t t e n t - m o t i o n   mach ine .  

A  f u r t h e r   method,  which  has  had  l i m i t e d   commerc ia l  

use,  is  the  a p p l i c a t i o n   of  the  adhes ive   by  a  hot  melt  a d h e s i v e  

a p p l i c a t o r   gun  which  may  be  s t a t i o n a r y   while  the  packages  move 

past   the  gun;  a l t e r n a t i v e l y ,   the  guns  may  be  t r a v e r s e d   o v e r  

the  d e s i r e d   p a t t e r n s   of  the  package,   or  a  combina t ion   of  t h e s e  

two  app roaches   may  be  used.  The  t r a v e r s i n g   gun  has  r e p r e s e n t e d  

the  bes t   t e c h n i q u e   s ince   i t   r e q u i r e s   only  one  gun  per  package  

being  t r a v e r s e d .   However,  the  guns  and  t h e i r   c a r r i e r s   must  be  

s t a r t e d   and  s topped  in  t h e i r   t r a v e r s i n g   path  once  for  e v e r y  

p a t t e r n   being  l a id   down.  A c c o r d i n g l y , t h e   a c c e l e r a t i o n   as  w e l l  

as  the  s t o p p i n g   of  the  moving  guns  p l aces   an  upper  p r a c t i c a l  

l i m i t   on  the  number  of  packages  which  can  be  p roces sed   in  a 

given  time  p e r i o d .   F u r t h e r m o r e ,   the  t r a v e r s i n g   equipment  i s  

c o m p l i c a t e d   and  expens ive   to  manufac tu re   and  m a i n t a i n .  



I t   a l so   is  d i f f i c u l t   to  apply  a  thin  l ine   of  hot  m e l t  

adhes ives   w i t h o u t   a  break,   skip   or  exces s ive   over lap   at  t h e  

high  t r a v e r s i n g   speeds  r e q u i r e d   to  f i r s t   a c c e l e r a t e   or  b e g i n  

a p p l i c a t i o n ,   and  then  to  shut  off   and  d e c e l e r a t e   the  a p p l i c a -  

tor  head  a l l   w i th in   one  machine  c y c l e .   Due  to  the  bulk  o f  

t h e  ' a p p a r a t u s   in  p rev ious   d e s i g n s ,   i t   has  been  i m p r a c t i c a l   t o  

apply  t h e  h o t   melt  adhes ive   immed ia t e ly   p r io r   to  s e a l i n g   t h e r e b y  

r e q u i r i n g   e x t e n s i v e   r e a c t i v a t i o n   of  the  adhesive  with  heat   and 

p r e s s u r e   which  makes  the  bonds  between  the  package  components  

l e s s   than  optimum  because  of  e l a p s e d   time,  p a r t i c u l a r l y   in  a 

t y p i c a l   r e f r i g e r a t e d   work  room.  

SUMMARY  OF  THE  INVENTION 

In  c a r r y i n g   out  t h i s   i n v e n t i o n ,   in  one  i l l u s t r a t i v e  

embodiment  t h e r e o f ,   a  method  and  appa ra tu s   are  p rovided   f o r  

packaging  p r o d u c t s   between  f i r s t   and  second  p l a s t i c   components  

sealed  by  us ing  a  hot  melt  adhes ive   appl ied   by  a  d i s p e n s i n g  

a p p l i c a t o r   in  one  of  s e v e r a l   s e r i a l l y   arranged  s t a t i o n s   of  a 

packaging  o p e r a t i o n .   The  f i r s t   p l a s t i c   component  of  the  p a c k a g e  

is  suppor t ed   for  indexing   movement  on  a  t r a n s p o r t i n g   means  o r  

is  formed  t h e r e i n   by  known  forming  t echn iques   and  is  moved  u n d e r  

a  hot  melt  a p p l i c a t o r   which  is  c o n t i n u o u s l y   d r iven   in  a  p r e -  

de termined  path  of  t r a v e l   which  in  pa r t   t r a v e r s e s   the  e n t i r e  

p e r i p h e r y   of  the  f i r s t   p l a s t i c   component  which  is  loaded  w i t h  

the  p roduc t   being  packaged.   The  f i r s t   p l a s t i c   component  i s  

stopped  under  the  path  of  t r a v e l   of  the  a p p l i c a t o r   for  a  p r e -  

de te rmined   dwell  t ime,  while  the  a p p l i c a t o r   is  a c t u a t e d   to  a p p l y  

the  hot  melt  adhes ive .   The  f i r s t   p l a s t i c   component  is  advanced  



and  the  second  p l a s t i c   component  is  app l i ed   t h e r e o v e r   to  form 

the  package  which  then  is  evacua ted   and  sea led   by  b r i ng ing   t h e  

second  p l a s t i c   component  in to   i n t i m a t e   c o n t a c t   with  the  hot  m e l t  

adhes ive   su r round ing   the  p e r i p h e r y   of  the  f i r s t   p l a s t i c   component .  

Means  are  p rovided   for  p r e v e n t i n g   the  d r i p p i n g   of  a d -  

hes ive   on  or  into  the  c o n t e n t s   of  the  f i r s t   p l a s t i c   component  

during  i t s   indexing  move  between  s t a t i o n s   and  c o n t a c t   is  m i n i -  

mized  between  the  f i r s t   and  second  p l a s t i c   components  in  t h e  

e v a c u a t i o n   s t a t i o n   to  p r even t   adhes ive   c o n t a m i n a t i o n   of  t h e  

a p p a r a t u s .   This  is  accompl i shed   in  one  embodiment  by  s e p a r a t i n g  

the  f i r s t   and  second  p l a s t i c   components  in  the  area  of  e v a c u a -  

t ion  by  sp r ing   b iased   web  l i f t e r s ,   as  by  a  spac ing   of  not  l e s s  

than  0,9525  ca  from  the  opening  through  which  the  e v a c u a -  

t ion  t akes   p lace .   A l t e r n a t i v e l y ,   or  in  c o m b i n a t i o n ,   gas  p r e s -  

sure  may  be  appl ied   between  the  components  caus ing   the  t o p  

p l a s t i c   component  of  the  package  to  t en t   upward  in  the  c r i t i c a l  

e v a c u a t i o n   a r e a .  

Advan tageous ly ,   the  f i r s t   and  second  p l a s t i c   compo- 

nents  are  formed  of  shee t s   of  f l e x i b l e   p l a s t i c   m a t e r i a l ,   s e m i -  

r i g i d   m a t e r i a l   or  combina t ions   of  these  m a t e r i a l s .   F u r t h e r m o r e ,  

the  second  p l a s t i c   component  whether  i t   be  f l e x i b l e   or  of  a  s emi -  

r i g id   m a t e r i a l   may  be  back-formed  in  the  a p p a r a t u s .  

Accord ing ly ,   i t   is  an  ob j ec t   of  t h i s   i n v e n t i o n   to  p r o -  

vide  improved  packaging  a p p a r a t u s   and  methods  employing  hot  m e l t  

a d h e s i v e s .   Other  o b j e c t s ,   a spec t s   and  advan tages   of  the  i n v e n -  

t ion  w i l l   in  part   be  po in ted   out  in,  and  in  pa r t   apparen t   f rom,  

the  f o l l o w i n g   d e s c r i p t i o n   cons ide r ed   t o g e t h e r   with  the  accom- 

panying  d r a w i n g s .  



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIGURE  1  is  a  top  plan  view  of  a  packaging  appa ra tu s   i n  

accordance   with  the  p r e s e n t   i n v e n t i o n ;  

FIGURE  2  is  a  s ide   e l e v a t i o n   of  the  packag ing   a p p a r a t u s  

i l l u s t r a t e d   in  Figure   I ;  

FIGURE  3  is  an  e n l a r g e d   hot  melt  adhes ive   a p p l i c a t o r   o f  

the  type  employed  in  the  a p p a r a t u s   i l l u s t r a t e d   in  F igu re s   1  and  2 ;  

FIGURE  4  is  a  s ide  e l e v a t i o n a l   view  of  the  hot  m e l t  

adhes ive   a p p l i c a t o r   i l l u s t r a t e d   in  Figure  4  having  a  s e p a r a t e  

motor  d r i v e ;  

FIGURE  5  is  an  e n l a r g e d   top  plan  view  of  the  a d h e s i v e  

a p p l i c a t o r   head  in  Figure  4 ;  

FIGURE  6  is  a  e l e v a t i o n a l   view  of  the  a d h e s i v e  

a p p l i c a t o r   head  shown  in  F igure   5 ;  

FIGURE  7  is  an  e n l a r g e d   side  e l e v a t i o n a l   view  t a k e n  

along  l ine   7-7  of  Figure  6 ;  

FIGURE  8  is  a  top  plan  view  of  a  packaging  a p p a r a t u s  

employ ing  a   d i r e c t   machine  d r ive   for  the  a p p l i c a t o r   h e a d ;  

FIGURE  9  is  a  s ide   e l e v a t i o n a l   view  of  the  p a c k a g i n g  

appa ra tus   i l l u s t r a t e d   in  F igure   8  showing  the  packaging  a p p a r a t u s  

employing  a  d i r e c t   machine  d r ive   for  the  a p p l i c a t o r   h e a d ;  

FIGURE  10  is  an  e n l a r g e d   top  view  of  the  adhesive   head  

a p p l i c a t o r   employed  with  the  d i r e c t   machine  d r i v e ;  

FIGURE  11  is  a  c r o s s - s e c t i o n a l   view  taken  along  l i n e s  

11-11  of  F igu re   10; 



FIGURE  12  is  a  c r o s s - s e c t i o n a l   view  of  an  e v a c u a t i o n  

s t a t i o n   of  the  packag ing   a p p a r a t u s   which  may  be  used  in  t h e  

p r e sen t   i n v e n t i o n ;   a n d  

FIGURE  13  i l l u s t r a t e s   the  t r ace   p a t t e r n   of  the  c o n -  

t i n u o u s l y   d i r e c t   machine  d r iven   a p p l i c a t o r   heads  dur ing   the  i n d e x -  

ing  c y c l e . o f ,   the  packag ing   a p p a r a t u s   of  the  p r e s e n t   i n v e n t i o n .  

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENTS 

Before  p r o c e e d i n g   with  a  d e t a i l e d   d e s c r i p t i o n   of  t h e  

p re sen t   i n v e n t i o n ,   i t   should  be  po in ted   out  tha t   the  i n v e n t i o n  

r e l a t e s   to  methods  and  a p p a r a t u s   employing  hot  melt  a p p l i c a t o r s  

which  are  c o n t i n u o u s l y   d r i v e n .   The  a p p l i c a t o r s   a r e  

dr iven  c o n t i n u o u s l y   even  though  the   packages  which  are  b e i n g  

formed  may  be  t e m p o r a r i l y   s t a t i o n a r y   or  in  index ing   movement 

through  the  v a r i o u s   packag ing   a p p a r a t u s .   The  package  components  

may  involve   e i t h e r   preformed  t r a y s ,   back-formed  p l a t f o r m s   a n d / o r  

t r ays   or  p l a t f o r m s   which  are  formed  from  two  webs  by  the  a p p a r -  

atus  in  one  c o n t i n u o u s   p r o c e s s .   The  adhesive   a p p l i c a t o r   i s  

dr iven  e i t h e r   s e p a r a t e l y   or  using  the  machine  d r ive   of  the  a p p a r -  

atus  in  which  i t   is  incorporated and may be  applied and  i n s t a l l e d   on 

a  v a r i e t y   of  packag ing   m a c h i n e s .  

The  adhes ive   a p p l i c a t o r   of  the  t r a v e r s i n g   gun  type  o f  

the  p r e s e n t   i n v e n t i o n   wi l l   be  d e s c r i b e d   in  c o n n e c t i o n   with  a 

packaging  machine  of  the  die  t r a i n   type  as  in  the  a f o r e s a i d  

US-A-3,061,984  a l though  it  wi l l   be  r e a d i l y   u n d e r s t o o d  



tha t   i t   may  be  app l i ed   to  o ther   types  of  packag ing   m a c h i n e s ,  

for  example ,   to  the  type  of  machine  d e s c r i b e d   in  US-A- 

3 , 5 4 5 , 1 6 3   or  with  some  m o d i f i c a t i o n s   to  packag ing   machines  

of  the  n o n - d i e   t r a i n   type  which  are  in  common  use  in  the  p a c k a g i n g  

i n d u s t r y .  

R e f e r r i n g   now  to  F igures   1  and  2,  the  packaging  machine 

r e f e r r e d   to  g e n e r a l l y   with  the  r e f e r e n c e   c h a r a c t e r   10,  uses  a  t r a i n  

of  i n d i v i d u a l   t w o - a b r e a s t   dies  14  which  are  d r i ven   through  t h e  

machine  10  pas t   a  p l u r a l i t y   of  work  s t a t i o n s   A,  B,  C,  D,  and  E 

by  d r i ve   motor  16  d r i v i n g   a  Geneva  d r ive   18  which  in  turn  i n d e x e s  

the  die  t r a i n   12  through  the  packaging   s t a t i o n s   in  the  u s u a l  

manner.  The  d i r e c t i o n   of  the  die  t r a i n   movement  is  i n d i c a t e d  

by  the  arrow  20  which  w i l l   be  r e f e r r e d   to  as  the  machine  d i r e c t i o n .  

A  d i s p l a y   side  web  r o l l   22  feeds  a  web  of  s u i t a b l e   f l e x -  

ib le   or  s e m i - r i g i d   p l a s t i c   to  the  die  t r a i n   12  where  a  f i r s t   p l a s t i c  

package  component  26  is  formed  in  the  dies   as  d e s c r i b e d   in  p r e -  

v ious ly   ment ioned  US-A-3,061,984.   As  has  been  p o i n t e d  

out,  t h e s e   f i r s t   p l a s t i c   package  components  26  may  be  formed  o r  

may  be  p re fo rmed   r e c e p t a c l e s ,   e t c .  

A  feed  conveyor  28  t r a n s p o r t s   the  p roduc t   to  l o a d i n g .  

s t a t i o n   A  where  the  p roduc t   to  be  packaged  may  be  manually  o r  

machine  loaded  (not  shown).  The  loaded  f i r s t   p l a s t i c   package  

component  26  is  then  indexed  to  an  adhes ive   a p p l i c a t o r   s t a t i o n   B. 

The  adhes ive   a p p l i c a t o r   s t a t i o n   B  i n c l u d e s   an  adhes ive   a p p l i c a t o r ,  

r e f e r r e d   to  g e n e r a l l y   with  the  r e f e r e n c e   c h a r a c t e r   30,  which  

inc ludes   a  s t a t i o n a r y   frame  32  s t r a d d l i n g   the  die  t r a i n   12.  



Hot  melt   adhes ive   is  a p p l i e d   by  the  adhes ive   a p p l i c a t o r  

30  forming  an  adhes ive   p a t t e r n   around  360°  of  the  pe r ime te r   o f  

the  f i r s t   p l a s t i c   packaging   component  26,  d e t a i l s   of  which  w i l l  

be  given  f o l l o w i n g   the  comple t ion   of  a  g e n e r a l i z e d   d e s c r i p t i o n  

of  the  m a c h i n e .  

Af te r   pa s s ing   through  the  a p p l i c a t o r   S t a t i o n   B,  the  d i e  

t r a i n   12  is  indexed  to  P r e l i m i n a r y   s ea l i ng   S t a t i o n   C,  along  w i t h  

a  cover  or  second  p l a s t i c   package,  component  36,  which  is  fed  from 

the  back  s ide  web  r o l l   34  of  s u i t a b l e ,   f l e x i b l e   or  s e m i - r i g i d  

p l a s t i c   m a t e r i a l   in  accordance   with  the  r e q u i r e m e n t   of  the  p a c k -  

age  being  formed  and  where  c o n t a c t   between  package  components  26 

and  36  is  completed  around  the  m a j o r i t y   of  the  pe r ime te r   of  t h e  

adhes ive   p a t t e r n   which  has  been  a p p l i e d   to  the  f i r s t   p l a s t i c  

package  component  26.  The  package  formed  between  the  f i r s t   p l a s t i c  

package  component  26  and  cove r   36,  is  moved  to  evacua t ion   S t a t i o n  

D  where  the  package  is  evacua ted   and  where  c o n t a c t   between  p a c k -  

age  components  26  and  36  is  completed  on  the  remainder   of  t h e  

pe r ime te r   of  the  adhes ive   p a t t e r n .   This  comple te ly   sea ls   t h e  

evacuated  package.   From  t h e r e   the  sea led  package  is  moved  to  a 

c u t t i n g   S t a t i o n   E,  where  the  package  is  f i n a l l y   cut  and  t r immed.  

It  should  be  noted  t ha t   the  adhes ive   a p p l i c a t o r   30  i s  

mounted  downstream  in  the  machine  d i r e c t i o n   as  far   as  p o s s i b l e  

ad j acen t   the  second  p l a s t i c   component  36  in  p o s i t i o n   so  t ha t   t h e  

hot  melt  adhes ive   wi l l   s t i l l   be  hot  and  molten  as  the  p a c k a g e s  

enter   the  s e a l i n g   s t a t i o n .   The  adhes ive   a p p l i c a t o r   embodying  t h e  

p re sen t   i n v e n t i o n   is  well  s u i t e d   for  t h i s   l o c a t i o n   because  of  i t s  

compactness  and  the  fac t   tha t   i t   is  narrow  in  the  machine  d i r e c t i o n  

20. 

Turning  now  to  F igures   3  and  4,  which  i l l u s t r a t e   one 

form  of  the  adhes ive   a p p l i c a t o r   assembly  30  embodied  in  t h e  



p r e s e n t   i n v e n t i o n ,   two  a b r e a s t   dies  14  are  u t i l i z e d   in  the  d i e  

t r a i n   12,  two  adhesive  guns  40  are  p o s i t i o n e d   on  a  common  mount 

38  which  is  a t t ached   to  a  bar  42.  The  bar  42  is  a t t a c h e d  p i v o t a l l y  

at  e i t h e r   end  to  a  pa i r   of  cam  fo l lowers   44  which  t r a v e l   in  a  p a i r  

of  s t a t i o n a r y   cams  46  a t t a c h e d   secure ly   to  the  frame  32.  The 

s t a t i o n a r y   cams  46  have  a  g e n e r a l l y   square  t r ack   with  rounded  

corners   and  center   l i n e s   which  match  an  adhes ive   l ine  or  path  50 

c o r r e s p o n d i n g   to  an  adhes ive   p a t t e r n   around  360°  of  the  p e r i m e t e r  

of  the  f i r s t   p l a s t i c   package  component  26.  The  cams  46  are  so  

shaped  t ha t   the  bar  46  c a r ry ing   the  adhes ive   guns  40  are  f o r c e d  

to  t r a v e r s e   the  adhes ive   t rack   or  path  50  when  the  a d h e s i v e  

a p p l i c a t o r   assembly  30  is  r o t a t e d .  

As  wi l l   bes t   be  seen  in  Figure  4,  a  pa i r   of  v e r t i c a l  

s h a f t s   52  c a r r i n g   t iming  sp rocke t s   54  at  t h e i r   lower  ends  have  

the  sp rocke t s   s ecu re ly   j o u r n a l l e d   in  the  frame  32.  The  t i m i n g  

sp rocke t s   54  are  coupled  t o g e t h e r   by  a  t iming  be l t   56  and  a r e  

thereby  forced  to  r o t a t e   in  unison.   The  v e r t i c a l   s h a f t s   52 

carry  cross   heads  58  at  t h e i r   upper  ends.  Each  cross  head  has  

a  rod  60  j o u r n a l l e d   t h e r e i n   which  are  f i x e d l y   a t t ached   to  b l o c k s  

61  c o n t a i n i n g   bea r ings   r o t a t i n g   on  the  same  center   l ine   as  t h e  

cam  fo l lowers   44. 

One  of  the  two  v e r t i c a l   s h a f t s   52  is  dr iven  by  a  s e p -  

a r a t e   dr ive   motor  48  which  is  i l l u s t r a t e d   in  the  s e p a r a t e   d r i v e  

motor  of  F igures   1-7.  As  wi l l   be  exp la ined   h e r e i n a f t e r ,   t h e  

adhes ive   a p p l i c a t o r   assembly  30  may  a l t e r n a t e l y   be  d r iven   by  

f l e x i b l e   sha f t s   or  o ther   convne t iona l   d r ive   means  from  t h e  

pa ren t   packaging  machine  crank  shaf t   d r i v e .  



As  wi l l   be  e x p l a i n e d   more  in  d e t a i l   h e r e i n a f t e r ,   t h e  

adhes ive   a p p l i c a t o r   30  is  d r i v e n   at  a  r a t i o   of  1  1/2  to  1  w i t h  

r e s p e c t   to  the  d r ive   to  the  p a r e n t   packag ing   machine  10.  A c c o r d -  

ingly ,   for  each  f u l l   r e v o l u t i o n   of  the  v e r t i c a l   shaf t   52,  t h e  

adhesive   guns  40  t r a v e r s e   the  p e r i p h e r y   of  each  package  l a y i n g  

down  an  a d h e s i v e   l ine   50  being  guided  t he r eby   by  the  bar  42 

t r a c i n g   a  p a t t e r n   governed  by  the   t r ack   in  the  cam  46.  I t   w i l l  

be  u n d e r s t o o d   t h a t   to  lay  down  the  adhes ive   around  the  p a c k a g e  

being  formed,  each  f u l l   r e v o l u t i o n   of  the  v e r t i c a l   sha f t   52  mus t  

be  a c c o m p l i s h e d   dur ing   the  dwell   p o r t i o n   of  the  dies  14  of  t h e  

packaging  machine  10  while  they  are  s topped  and  in  p o s i t i o n  

under  the  a p p l i c a t o r   guns  40.  If  the  two  adhes ive   guns  40  a r e  

a c t i v a t e d   and  open  dur ing   the  f u l l   r o t a t i o n   of  the  v e r t i c a l  

sha f t s   52,  the  two  adhes ive   pa ths   50  w i l l   be  appl ied   around  t h e  

p e r i p h e r i e s   of  the  two  c a v i t i e s   in  the  d ies   14.  In  a c t u a l  

p r a c t i c e ,   i t   is  cus tomary  to  keep  the  adhes ive   guns  40  open 

during  the  l i t t l e   more  than  360°  of  r o t a t i o n   in  order   to  p r o v i d e  

a  s l i g h t   o v e r l a p   and  i n su re   t h a t   t he re   w i l l   be  no  gap  in  t h e  

adhes ive   l i n e s   50  in  the  p l ace s   where  the  guns  40  s t a r t   to  d e -  

pos i t   a d h e s i v e   as  well  as  where  the  guns  s top  d e p o s i t i n g   t h e  

a d h e s i v e .  

As  seen  in  F igure   4,  the  adhes ive   a p p l i c a t o r   s t a t i o n   B 

inc ludes   the  c o n t r o l   c a b i n e t   62  as  well  as  an  e l e c t r i c a l   p a n e l  

assembly  66  which  is  enc losed   by  an  e l e c t r i c a l   enc losure   a s s e m b l y  

68.  A  s a f e t y   gate  assembly  64  p r o t e c t s   the  adhesive  a p p l i c a t o r   30 

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



As  has  been  po in t ed   out ,   most  high  speed  p r o d u c t i o n  

type  packaging   machines ,   whether   of  the  non-d ie   t r a i n   type  o r  

the  die  t r a i n   type ,   u t l i z e   intermittent   motion  appa ra tu s   i n  

which  components  of  the  package  are  indexed  between  a  p l u r a l i t y  

of  s t a t i o n s ,   and  are  s t a t i o n a r y   in  those  s t a t i o n s   while  a  p a c k a g -  

ing  o p e r a t i o n   is  pe r formed.   Usua l ly ,   a  f i v e - s t a t i o n   Geneva  d r i v e  

is  used  to  d r ive   machines  of  both  types  and  the  d r ives   of  t h e s e  

m a c h i n e s  a r e   e s s e n t i a l l y   the  same  as  i l l u s t r a t e d   in  the  a f o r e s a i d  

US-A-3,061,984.   The  f i v e - s t a t i o n   Geneva  dr ive   is  u t i l i z e d  

to  i l l u s t r a t e   the  p r e s e n t   i n v e n t i o n   b e c a u s e  i t   p rov ides   an  optimum 

time  d i s t r i b u t i o n   between  index  (108°)  and  dwell  (252°)  c o n s i s t e n t  

with  o the r   r e q u i r e m e n t s   for  the  vacuum  packaging  cycle .   However,  

i t   should  be  a p p r e c i a t e d   t h a t   machines  equipped  with  c o n j u g a t e  

cam  indexer s   which  provide   somewhat  smoother  a c c e l e r a t i o n   and 

d e c e l e r a t i o n   of  the  i n t e r m i t t e n t   motion  p a r t s   than  the  f i v e -  

s t a t i o n   Geneva  dr ive   may  be  u t i l i z e d   with  the  p r e s e n t   i n v e n t i o n .  

No  mat te r   which  type  of  dr ive   is  s e l e c t e d   for  the  packaging  c y c l e ,  

the  hot  melt   adhes ive   must  be  l a i d   down  dur ing  the  dwell  t ime  

which  in  t h i s   i n s t a n c e   has  been  s e l e c t e d   at  being  252", but  i t   w i l l  

be  appa ren t   to  those  s k i l l e d   in  the  a r t   t h a t   o ther   time  d i s t r i -  

bu t ions   can  be  accommodated  in  u t i l i z i n g   the  p r i n c i p l e s   of  t h e  

p r e s e n t   i n v e n t i o n .  

The  d e s c r i b e d   a p p a r a t u s   may  u t i l i z e   two  d i f f e r e n t  

d r i v e s   for  the  t r a v e r s e   of  the  adhes ive   a p p l i c a t o r   30,  both  o f  

which  w i l l   be  de sc r i bed   in  r e l a t i o n   to  108°  vs.  252°  t iming.   As 

a l r e a d y   d e s c r i b e d   in  connec t i on   with  the  embodiments  i l l u s t r a t e d  

in  F igures   1-4,  a  s epa ra t e   motor  dr ive   is  u t i l i z e d   for  d r i v i n g  



the  adhes ive   a p p l i c a t o r   30  u t i l i z i n g   a  v a r i a b l e   speed  motor  48 

coupled  by  a  r e d u c t i o n   gear  mechanism  70  to  one  of  the  t i m i n g  

s p r o c k e t s   54  d r i v i n g   the  t iming  b e l t   56.  The  speed  c a p a b i l i t i e s  

of  the  motor  48  are  s e l e c t e d   so  t h a t   i t   is  capable   of  d r iv ing   t h e  

adhes ive   a p p l i c a t o r   30  through  360°  plus  an  ove r l ap   angle  X  d u r i n g  

252°  of  machine  r o t a t i o n   c o r r e s p o n d i n g   to  the  dwell  time  for  t h e  

h i g h e s t   speed  at  which  the  packag ing   machine  10  wi l l   run.  A c c o r d -  

i n g l y ,   for  th i s   p r e d e t e r m i n e d   speed  of  d r i v i n g   the  a p p l i c a t o r   30, 

i t   is  only  neces sa ry   to  open  the  va lves   of  the  a p p l i c a t o r   30  a t  

the  beg inn ing   of  the  dwell  time  and  to  c lose   them  again  at  t h e  

c o n c l u s i o n   of  the  dwell  t i m e .  

It   has  been  found  t h a t   p r e c i s e   r e p e t i t i v e   o v e r l a p  

angles   X  can  be  r eproduced   for  each  speed  ad jus tmen t   of  the  p a c k a g -  

ing  machine  10.  The  speed  of  t r a v e r s e   of  the  adhes ive   a p p l i c a t o r  

a l so   can  be  e a s i l y   a d j u s t e d   by  s imple   o b s e r v a t i o n   of  the  a d h e s i v e  

l i n e s   50  for  each  speed  of  the  packag ing   machine  10  w i th in   i t s  

speed  range.   The  motor  48  c o n t i n u o u s l y   o p e r a t e s   at  a  u n i f o r m  

speed  thereby   c o n t i n u o u s l y   d r i v i n g   the  adhes ive   a p p l i c a t o r   30  a t  

uniform  speed  r e g a r d l e s s   of  whether   the  packaging  machine  10 

is  in  i t s   index  or  dwell  time  mode.  This  d e p a r t s   s i g n i f i c a n t l y  

from  p rev ious   approaches   where  the  t r a v e r s i n g   motion  of  the  a d -  

hes ive   guns  was  i n t e r m i t t e n t   t h e r e b y   f i r s t   r e q u i r i n g   the  guns  t o  

a c c e l e r a t e   to  a  uniform  a p p l i c a t i o n   speed,   then  to  open  t h e g u n s  

while  t r a v e r s i n g   360°  plus  X  o v e r l a p   degrees   at  uniform  s p e e d ,  

and  then  d e c e l e r a t e .   Such  i n t e r m i t t e n t   s topping   and  s t a r t i n g  

r e q u i r e d   expensive   and  e l a b o r a t e   machinery  and  c o n t r o l s   and  a l s o  

i n t r o d u c e d   a  g rea t   deal  of  v i b r a t i o n   l i m i t i n g   the  speed  of  t h e  

machine  and  p rov id ing   s h o r t e r   machine  l i f e   and  h igher   m a i n t e n a n c e  

cos t s   when  c o n t r a s t e d   with  the  c o n t i n u o u s   motion  a p p l i c a t o r   head 

of  the  p r e sen t   i n v e n t i o n .  



With  the  c o n t i n u o u s   movement  of  the  adhesive   a p p l i c a t o r  

30  and  the  i ndex ing   movement  of  the  packages  being  p r o c e s s e d ,   i t  

has  been  found  t h a t   under  c e r t a i n   c i r c u m s t a n c e s ,   and  with  c e r t a i n  

types  of  hot  melt  a d h e s i v e ,   the  adhes ive   may  dr ip   from  the  guns  

40  i n s ide   the  adhes ive   l i n e   or  path  50  and/or   on  the  p roduc t s   i n  

the  packages  dur ing   the  p e r i o d s   when  the  guns  should  be  c l o s e d  

and  dur ing  the  index ing   of  the  packaging  machine  10.  In  the  em- 

bodiment  i l l u s t r a t e d   in  F igu re s   1-4,  where  the  con t inuous   d r i v e  

of  the  adhes ive   a p p l i c a t o r   30  is  p rov ided   by  s e p a r a t e   motor  d r i v e  

48,  t he re   is  no  f i xed   angu l a r   r e l a t i o n s h i p   between  the  machine  and 

the  a p p l i c a t o r s , a n d   a c c o r d i n g l y   the re   are  no  r e p e t i t i v e   s e r i e s   o f  

p o s i t i o n s   where  the  adhes ive   may  d r ip   i n s ide   the  package  s e a l s .  

The  problem  is  handled  in  t h i s   case  by  p l a c i n g   an  i n t e r m e d i a r y  

device  benea th   the  adhes ive   guns  40  which  w i l l   catch  the  o c c a s i o n a l  

dr ips   and  p r even t   c o n t a m i n a t i o n s   t h e r e b y .   As  is  i l l u s t r a t e d   i n  

Figures   5,  6,  and  7,  the  i n t e r m e d i a t e   dev ices   for  t h i s   embodiment 

are  in  the  form  of  a  p a i r   of  movable  s h u t t e r s   70  which  may  b e  

a c t u a t e d   by  a  pa i r   of  a i r   c y l i n d e r s   72.  The  s h u t t e r s   70  a r e  

a c t u a t e d   whenever  the  adhes ive   guns  40  are  c losed .   The  s h u t t e r s  

70  are  mounted  on  the  bar  42  and  move  with  the  guns  40.  F i g u r e  

7  i l l u s t r a t e s   the  s h u t t e r   70  in  i t s   a c t u a t e d   p o s i t i o n   cover ing  t h e  

nozzle  o f ' t h e   gun  40  to  p r even t   any  adhes ive   from  f a l l i n g   on  t h e  

food  being  packaged  or  on  areas   which  may  prove  t roublesome  i n  

the  f i n a l   e v a c u a t i o n   and  s e a l i n g   of  the  package.   Figure  6 

i l l u s t r a t e s ,   in  do t t ed   form,  the  d e a c t i v a t e d   p o s i t i o n   of  t h e  

s h u t t e r  7 0   p e r m i t t i n g   the  adhes ive   gun  40  to  d i spense   a d h e s i v e .  

The  a c t u a t i o n   of  the  gun  40  for  d i s p e n s i n g   adhes ive   is  t i m e d  

from  the  packaging  machine  10.  



The  embodiment  i l l u s t r a t e d   in  F igures   8  and  11  i s  

s i m i l a r   to  the  embodiment  i l l u s t r a t e d   in  F igures   1-7  e x c e p t  

t ha t   the  c o n t i n u o u s   dr ive   for  the  adhes ive   a p p l i c a t o r   30  i s  

d i r e c t l y   d e r i v e d   from  one  of  the  c o n t i n u o u s l y   d r iven   s h a f t s   o f  

the  packag ing   machine  10.  As  is  shown  in  Figure   9,  s h a f t   74 

d r iven   by  the  packaging  machine  motor  16  p rov ides   the  d r i v e  

for  the  a d h e s i v e   a p p l i c a t o r   30  with  s u i t a b l e   speed  r e d u c t i o n  

as  r e q u i r e d   for  d r i v i n g   the  v e r t i c a l   s h a f t s   52  c o n t r o l l i n g   t h e  

speed  of  the  adhes ive   a p p l i c a t o r   30.  Merely  as  an  o p e r a t i v e  

example,   under  some  c i r c u m s t a n c e s   the  d r ive   of  the  a d h e s i v e  

a p p l i c a t o r   30  may  be  p rov ided   from  a  s h a f t   c o r r e s p o n d i n g   t o  

s h a f t   32  in  US-A-3 ,061 ,984   with  a  r a t i o   which  wi l l   d r i v e  

the  a p p l i c a t o r   guns  360°  plus  X  degrees   for  each  252°  d w e l l  

time  of  the  packag ing   machine  10.  If  X  is  s e l e c t e d   as  5 ° ,  

t h i s   r a t i o   would  be  a p p r o x i m a t e l y   522°  of  the  a p p l i c a t o r   gun  f o r  

each  360°  r e v o l u t i o n   of  the  d r ive   of  the  packaging  machine  10.  

In  p r a c t i c e   a  more  conven ien t   r a t i o   exceeding   the  minimum  may 

be  s e l e c t e d   which  wi l l   r e s u l t   in  the  minimum  p r a c t i c a l   speed  o f  

the  a p p l i c a t o r   30.  By  i n c r e a s i n g   the  speed  r a t i o   s l i g h t l y   t o  

1  1/2  to  1  (540°  to  360°)  a  sequence  of  gun  40  p o s i t i o n s   may  be  

ob t a ined   so  t h a t   the  p o s i t i o n s   r e p e a t   themse lves   every  two 

machine  c y c l e s .   This  r e p e t i t i v e   sequence  may  be  used  a d v a n t a g e -  

ously  to  c o r r e c t   any  adhes ive   d r ip   i n s ide   the  packages  or  i n s i d e  

the  sea l   l i n e   which  problem  has  a l r eady   been  d i s cus sed   in  c o n -  

n e c t i o n   with  a  s e p a r a t e   d i r e c t   dr ive   for  the  a p p l i c a t o r   h e a d s .  



In  p r o t e c t i n g   a g a i n s t   adhes ive   d r ip ,   i t   is  a d v a n t a g e o u s  

to  use  a  d r i v e   r a t i o   which  b r ings   about  r e p e t i t i v e   adhesive  gun 

40  a n g u l a r   p o s i t i o n s   s u f f i c i e n t   to  produce  360°  plus  X  d e g r e e s  

r e v o l u t i o n   of  the  guns  whi le   the  packaging  machine  10  p a s s e s  

th rough  the  252°  of  dwell .   The  r a t i o   of  540°  to  360°  (1  1/2  t o  

1)  causes   t h i s   c o n d i t i o n   which  minimizes  the  areas   of  d r i p p a g e  

w i th in   the  adhes ive   l ine   50  and  dr ippage   on  the  p roduc t .   T h i s  

p a r t i c u l a r   a n g u l a r   r e l a t i o n s h i p   is  i l l u s t r a t e d   in  F igure   13 

wherein  the  adhes ive   guns  40  r o t a t e   540°  for  each  machine  c y c l e ,  

and  the  degree   r o t a t i o n s   c o i n c i d e   with  the  360°  machine  t i m i n g  

cycle   as  d i s t i n g u i s h e d   from  geomet r ic   degrees .   As  wi l l   be  s e e n  

in  F igure   13,  the  p o s i t i o n   of  the  adhes ive   guns  40  r e l a t i v e   t o  

the  p o s i t i o n   of  the  dies  14  r e p e a t s   i t s e l f   every  two  indexes  a s  

i l l u s t r a t e d  b y   the  t r ace   path  76  of  the  gun  and  a l t e r n a t e   t r a c e  

path  78.  Viewing  Figure  13  in  the  machine  d i r e c t i o n   20,  t h e  

z i g - z a g   l i n e s   at  the  lower  l e f t   during  one  index  r e p r e s e n t i n g  

the  gun  40  p o s i t i o n s ,   p r e s e n t s   no  danger  at  a l l   of  d r i p p i n g  

on  a  round  p r o d u c t ,   a  square   p roduc t   or  anywhere  i n s ide   the  s e a l  

a rea .   However,  in  the  f o l l o w i n g   index,  the  do t ted   l i nes   at  t h e  

lower  and  upper  r i g h t   hand  show  t h a t   d r ippage   may  occur  in  t h e  

extreme  r i g h t   hand  corners   of  a  square -   p r o d u c t ,   and  a  l i t t l e  

i n s i d e   the  adhes ive   seal   l ine   50, but  obv ious ly   not  on  a  round  

p r o d u c t .   A c c o r d i n g l y ,   t h i s   s e l e c t e d   angula r   r e l a t i o n s h i p   m i n i -  

mizes  the  danger   of  d r ippage   p a r t i c u l a r l y   on  a  round  p r o d u c t .  

As  i l l u s t r a t e d   in  Figure  13,  t h i s   p a r t i c u l a r   angular   r e l a t i o n -  

ship  is  an  advantage  in  e v a c u a t i o n   and  s e a l i n g   which  wi l l   be 

e x p l a i n e d   h e r e i n a f t e r   in  view  of  the  fact   tha t   the  over lap   X 

always  occurs   g e n e r a l l y   p e r p e n d i c u l a r   to  the  machine  d i r e c t i o n  

20  and  never   a d j a c e n t   an  e v a c u a t i o n   s lo t   which  is  loca ted   be tween 

dies  14  in  the  machine  d i r e c t i o n   20. 



Since  the  sequence  of  the  adhesive  gun  40  p o s i t i o n s  

r e p e a t s   every  two  machine  cyc le s ,   and  because  the  a l t e r n a t e  

cycle   p o s i t i o n s   of  the  danger  zone  occur  in  the  upper  r i g h t  

and  lower  r i g h t   hand  corners   looking  in  the  machine  d i r e c t i o n  

20  of  Figure  13,  a  simple  s t a t i o n a r y   i n t e r m e d i a t e   device  mounted 

as  shown  in  F igures   10  and  11  may  be  employed.  In  t h i s   emodiment 

the  i n t e r m e d i a t e   device  c o n s i s t s   of  a  suppor t   80  ca r ry ing   a 

s h u t t e r   82  which  is  ac tua ted   by  an  a i r   cy l inde r   84,and  t h e  

e n t i r e   s tructure  can  be  mounted  on  the  s t a t i o n a r y   frame  32  i n  

the  a p p l i c a t o r   s t a t i o n   B.  The  s h u t t e r   82  only  needs  to  be  a c t i -  

vated  during  each  a l t e r n a t e   cycle  and  can  be  mounted  d i r e c t l y   on 

the  frame  of  the  packaging  machine  or  on  the  frame  of  the  a d h e -  

sive  a p p l i c a t o r .   Figure  11  i l l u s t r a t e s   the  s h u t t e r   82  a c t i v a t e d  

in  p o s i t i o n   under  the  adhesive  gun  40  p reven t ing   d r i p p i n g   on  t h e  

product   when  in  i t   a c t i v a t e d   p o s i t i o n .   It  is  also  p o s s i b l e   t o  

use  the  i n t e r m e d i a t e   device  of  Figure   10  with  the  s e p a r a t e   motor  

dr ive   embodiment  shown  in  F igures   1 - 4 , i f   the  machine  dr ive   and 

s e p a r a t e   dr ive   having  the  proper  r a t i o   to  provide  r e p e t i t i v e  

r epea t   t r a v e r s a l   paths  of  the  guns  40.  Of  course,   i t   is  a lways  

p o s s i b l e   to  use  the  s h u t t e r   t r a v e l l i n g   with  the  head  on  t h e  

d i r e c t   motor  d r i v e s ,   but  the  embodiment  i l l u s t r a t e d   in  F i g u r e  

10  is  s impler   and  r e q u i r e s   a c t u a t i o n   only  on  a l t e r n a t e   h a l f  

c y c l e s .  

C u r r e n t l y , t h e   most  widely  used  type  of  vacuum  p a c k a g i n g  

machine  for  uni formly  sized  p roduc t s   such  as  s l i ced   luncheon  m e a t s ,  

f r a n k f u r t e r s   and  the  l i ke ,   for  high  speed,  high  p roduc t ion   o p e r -  

a t i on   is  the  d i e - t r a i n   type  appa ra tus   c l o se ly   resembling  tha t   shown 

in  p r e v i s o u l y   mentioned  US-A-3 ,061 ,984 .   The  most  e f f i -  

c i e n t   and  widely  used  form  of  t h i s   type  of  machine  uses  dies  such 



as  shown  in  F igures   7  and  11,  with  the  packages  being  formed 

t h e r e b y   evacua ted   through  a  c e n t r a l   con f ined   passageway  be tween  

the  d i e s   us ing  web  l i f t e r s   or  shee t   s e p a r a t o r s   90.  The  web 

l i f t e r s   90  are  made  to  move  f r e e l y   in  the  passageway  b e t w e e n  

the  d i e s   and  occupy  a  lower  p o s i t i o n   when  c u t t i n g   an  e v a c u a t i o n  

s l o t   and  an  upward  p o s i t i o n   dur ing   e v a c u a t i o n   for  example,   a s  

is  i l l u s t r a t e d   in  F igures   8  and  11  of  the  a f o r e s a i d   p a t e n t .  

A  problem  a r i s e s   using  d e s i r a b l e   types  of  p r e s s u r e  

s e n s i t i v e   hot  melt  adhes ives   when  us ing  the  s t r u c t u r e   s i m i l a r   t o  

t h a t   employed  in  the  a f o r e s a i d   p a t e n t .   When  the  top  web  o r  

cover   s h e e t   is  fed  to  the  packag ing   o p e r a t i o n   adhes ion   o c c u r s  

be tween  the  top  web  and  the  f l ange   c o n t a i n i n g   the  s e a l i n g   l i n e  

of  p r e s s u r e   s e n s i t i v e   adhes ive   which  ex t ends   360°  around  t h e  

p e r i p h e r i e s   of  the  c a v i t i e s   in  the  bottom  web.  O b v i o u s l y , w h e n  

b r i n g i n g   the  two  webs  in  c lose   p r o x i m i t y , s o m e   adhes ion  o c c u r s  

between  the  top  and  bottom  webs  along  the  normal ly   unsea led   p o r -  

t i o n s   of  the  package  even  though  no  p r e s s u r e   s e n s i t i v e   bar  o r  

o t h e r   s e a l i n g   p r e s su re   has  yet  made  c o n t a c t   with  such  a r e a s  

which,   of  course ,   is  being  caused  by  the  p resence   of  hot  m e l t  

a d h e s i v e s .  

Accord ing ly ,   when  the  shee t   s e p a r a t o r   90  r i s e s   in  t h e  

c o n v e n t i o n a l   manner,  the  p a r t i a l l y   s ea l ed   areas  are  reopened  so  

t h a t   a i r   from  the  i n t e r i o r   of  the  two  packages   may  be  e v a c u a t e d  

and  p a s s e d   out  and  down  the  shee t   s e p a r a t o r   openings  t h r o u g h  

which  the  sheet   s e p a r a t o r s   90  ex tend .   The  reopening  of  t h e  

c l o s e d   p o r t i o n s   of  the  packages  by  the  shee t   s e p a r a t o r   c a u s e s  



s t r i n g i n g   of  the  adhes ive   to  form  between  the  top  and  b o t t o m  

webs  on  e i t h e r   s ide  of  the  shee t   s e p a r a t o r   p rov id ing   a d h e s i v e  

legs  t h e r e b e t w e e n .   When  the  package  is  evacua t ed ,   the  a i r   l e a v -  

ing  the  two  package  i n t e r i o r s   because   of  the  e v a c u a t i o n   p r o c e s s  

passes   th rough   t h e  r e s t r i c t e d   openings   at  high  speed  i m p i n g i n g  

on  the  s t r i n g i n g   adhes ive   legs  between  the  two  webs  b r e a k i n g  

some,  s t r e t c h i n g   o the rs   and  t e a r i n g   these   legs  of  a d h e s i v e  

inward  toward  the  evacua t ion   s l o t s   and  down  into  the  r e s t r i c t e d  

sheet   s e p a r a t o r   passages   t he reby   f o u l i n g   the  sheet   s e p a r a t o r ,  

the  s u r f a c e   and  the  passageways  of  the  dies  and  r e q u i r i n g  

p e r i o d i c   shut-down  for  machine  c l e a n - u p   which  slows  the  e n t i r e  

packaging   p roces s   and  l i m i t s   the  e f f e c t i v e n e s s   and  e f f i c i e n c y  

of  the  packag ing   machine.  This  problem  may  be  a l l e v i a t e d   in  t h e  

manner  which  wi l l   be  d e s c r i b e d   h e r e i n a f t e r .  

R e f e r r i n g   now  to  F igure   12,  the  die  t r a i n   12,  when 

indexed  th rough  the  packaging  machine  10,  is  exposed  to  a 

ho ld ing   vacuum  app l i ed   through  a  mani fo ld   88  through  p a s s a g e w a y s  

92  c o n t a i n i n g   the  web  l i f t e r s   or  s e p a r a t o r s   90  and  e v a c u a t i o n  

s l o t s   86  which  are  in  communicat ion  with  the  i n t e r n a l   p o r t i o n s  

of  the  d ies   14  ho ld ing   the  f i r s t   p l a s t i c   package  components  2 6 .  

This  vacuum  holds  the  f i r s t   p l a s t i c   package  component  26  in  p l a c e  

as  they  move  through  the  packaging   a p p a r a t u s   10.  

The  adhes ive   s t r i n g i n g   problem  is  a l l e v i a t e d   by  k e e p i n g  

the  top  web  cover  or  second  p l a s t i c   package  component  36  f rom 

touch ing   the  adhes ive   50  on  the  f i r s t   p l a s t i c   package  component  

26  in  the  c r i t i c a l   a reas .   As  the  die  t r a i n   12  is  indexed  in  t h e  



machine  d i r e c t i o n   20  to  the  c e n t r a l   p o r t i o n   i l l u s t r a t e d   i n  

F igure   12,  the  web  s e p a r a t o r   90  bears  on  the  u n d e r s i d e   of  web 

36  in  the  c r i t i c a l   area  and  is  spr ing   b i a s e d   upward  by  a  s p r i n g  

94  to  p r e v e n t   the  top  web  or  second  package  component  36  f rom 

t o u c h i n g   the  adhes ive   50  which  has  been  l a i d   down  between  t h e  

d ies   14  in  the  machine  d i r e c t i o n   near  the  e v a c u a t i o n   s l o t s   86. 

It  w i l l   be  appa ren t   t ha t   devices   such  as  l a t c h e s ,   f r i c t i o n  

d e v i c e s ,   e t c .   may  be  employed  for  the  sp r ing   b i a s i n g   as  long  a s  

the  top  web  36  is  p reven ted   from  touch ing   the  adhes ive   l ine   50 

on  the  bottom  web  in  the  c r i t i c a l   c e n t r a l   a reas   where  e v a c u a t i o n  

t akes   p l a c e .   In  the  a f o r e s a i d   c e n t r a l   index  p o s i t i o n ,   shown  i n  

F igure   12,  a  clamp  96  b r ings   the  upper  web  36  in to   c o n t a c t   w i t h  

the  lower  f i r s t   package  component  26  around  the  ou t e r   p e r i p h e r i e s  

of  the  two  package  a r ray   to  ready  the  packages   for  e v a c u a t i o n  

th rough   passages   between  the  dies  14 .  

Another  method  of  a l l e v i a t i n g   the  adhes ive   s t r i n g i n g  

problem  is  to  provide   a  manifo ld   98  and  to  apply  t h e r e t h r o u g h   a 

source  of  compressed  a i r   or  i n e r t   gas  th rough   the  l i f t e r   p a s s a g e -  

way  92  in  the  evacua t i on   s l o t   86  so  t h a t   the  a i r   or  gas  p r e s s u r e  

se rves   to  cause  the  top  web  36  to  t e n t   upward  t h e r e b y   m i n i m i z -  

ing  the  adhes ive   c o n t a c t   of  the  top  web  36  in  the  c r i t i c a l   c e n -  

t r a l   area   between  the  dies   where  e v a c u a t i o n   is  to  take  place  on 

the  next   index  of  the  machine.  The  package  is  then  e v a c u a t e d  

a f t e r   which  a  l o n g i t u d i n a l   s ea l i ng   bar  100  is  lowered  between  t h e  

packages   so  formed,  complet ing  and  t o t a l l y   s e a l i n g   the  package .  



Another   method  of  a l l e v i a t i n g   the  adhes ive   c o n t a m i n a -  

t ion   problem  is  to  space  the  adhesive  l i ne   50  f u r t h e r   away  f rom 

the  e v a c u a t i o n   openings   86,  and  i t   has  been  found  tha t   a  d i s t a n c e  

of   no  l e s s   than  0,9525  cm  may  be  u t i l i z e d   to  produce  s a t i s -  

f a c t o r y   r e s u l t s .   However,  i nc reased   d i s t a n c e   in  the  case  o f  

cen t e r   e v a c u a t i o n   r e s u l t s   in  packaging  m a t e r i a l   wastage  which 

is  u n d e s i r a b l e .   Adhesive  s t r i n g i n g   and  the  r e s u l t a n t   machine  

c o n t a m i n a t i o n   can  a l so   be  a l l e v i a t e d   by  min imiz ing   the  amount 

of  adhes ive   used  p a r t i c u l a r l y   on  the  seal   l i n e s   50  a d j a c e n t   t h e  

e v a c u a t i o n   s l o t s   86.  Adhesive  bu i ldups   can  be  minimzed  by 

avo id ing   p lacement   of  the  over lap   area  X  in  t h i s   area  by  u s i n g  

a  d i r e c t   d r i v e   with  a  r a t i o   of  1.5  to  1  as  exp l a ined   above  so  

tha t   the  o v e r l a p   r eg ion   wi l l   occur  g e n e r a l l y   p e r p e n d i c u l a r   to  t h e  

machine  d i r e c t i o n   20  and  never  along  the  machine  d i r e c t i o n .  

A c c o r d i n g l y ,   adhes ive   bu i ldup   wil l   not  occur  a d j a c e n t   t h e  

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

I t   w i l l   be  appa ren t   to  those  s k i l l e d   in  the  art   t h a t  

one  or  more  of  the  above  methods  may  be  u t i l i z e d   in  c o m b i n a t i o n  

to  reduce  any  adhes ive   con t amina t i on   problems  of  the  p a c k a g i n g  

machine.  I t   should  a l so   be  noted  tha t   the  problem  of  s t r i n g i n g  

and  adhes ive   c o n t a m i n a t i o n   is  more  d e l e t e r i o u s   when  running  a 

s e m i - r i g i d   top  web  than  when  running  a  f l e x i b l e   top  web  b e c a u s e  

the  s e m i - r i g i d   top  web  p r e s s e s   down  ha rde r   the reby   i n c r e a s i n g  

the  amount  of  s t r i n g i n g   in  the  absence  of  the  measures  t a k e n  

above  to  a l l e v i a t e   such  p r o b l e m s .  



A c c o r d i n g l y ,   a  package  method  and  appa ra tus   has  been  

desc r ibed   which  w i l l   produce  s e a l a b l e   and  r e s e a l a b l e   packages  

u t i l i z i n g   a  p r a c t i c a l   e f f i c i e n t , a n d   r e p e t i t i v e   hot  melt  a p p l i -  

c a t o r   p r o c e s s .   The  packaging  machine  w i l l   accommodate  an  a l l  

f l e x i b l e   package  made  with  adhes ives   as  wel l   as  such  a  f l e x i b l e  

package  in  which  one  component  of  t h e  p a c k a g e   is  f a b r i c a t e d   by 

back- fo rming .   The  p rocess   also  wi l l   accommodate  s e m i - r i g i d  

package  m a t e r i a l s   as  well  as  the  combina t ion   of  s e m i - r i g i d   and 

f l e x i b l e   packaging   m a t e r i a l s   in  va r ious   c o m b i n a t i o n s .   A  ma jo r  

f e a t u r e   of  the  methods  and  a p p a r a t u s   embodied  in  t h i s   i n v e n t i o n  

invo lves   d r i v i n g   an  adhes ive   a p p l i c a t o r   with  a  con t inuous   u n i f o r m  

motion  which  does  not  r e q u i r e   the  a c c e l e r a t i o n ,   d e p o s i t   and 

d e c e l e r a t i o n   cycle   normal ly   employed  in  hot  melt  adhes ive   mach ine s  

of  t h i s   type.   The  con t inuous   uniform  motion  which  is  a p p l i e d  

to  the  a d h e s i v e -   a p p l i c a t o r   may  be  p rov ided   by  a  s e p a r a t e   motor  

d r ive   or  a  d i r e c t   dr ive   u t i l i z i n g   one  of  the  crank  sha f t s   o f  

the  packaging  machine.  The  a p p l i c a t o r   assembly  is  e x t r e m e l y  

narrow  in  the  machine  d i r e c t i o n   of  the  packag ing   machine  p e r -  

m i t t i n g   i t   to  be  mounted and  the  adhes ive   app l i ed   deep  into  t h e  

packaging  cycle   near  the  a p p l i c a t i o n   of  the  cover ,   e v a c u a t i o n ,  

and  s e a l i n g   of  the  package  so  t h a t   the  hot  melt  adhes ive   does  

not  have  to  be  r e h e a t e d   and  a c t i v a t e d   in  o rder   to  e f f i c i e n t l y  

seal   the  package.   Methods  and  a p p a r a t u s   are  provided  for  e f f e c -  

t i v e l y   a l l e v i a t i n g   any  adhes ive   problem  caused  in  the  e v a c u a t i o n  

p r o c e s s .  

Since  o ther   changes  and  m o d i f i c a t i o n s   va r ied   to  f i t  

p a r t i c u l a r   o p e r a t i n g   r e q u i r e m e n t s   and  env i ronments   wi l l   be 

a p p a r e n t   to  those  s k i l l e d   in  the  a r t ,   the  i n v e n t i o n   is  n o t  

c o n s i d e r e d   l i m i t e d   to  the  examples  chosen  for  purposes   o f  



of  i l l u s t r a t i o n ,   and  i n c l u d e s   a l l   changes  and  m o d i f i c a t i o n s   which  

do  not  c o n s t i t u t e   a  d e p a r t u r e   from  the  t rue   s p i r i t   and  scope  o f  

t h i s   i n v e n t i o n   as  c la imed  in  the  fo l lowing   claims  and  e q u i v a l e n t s  

t h e r e t o .  



1.  The   m e t h o d   of   p a c k a g i n g   p r o d u c t s   b e t w e e n   f i r s t   ( 2 6 )  

and   s e c o n d   ( 3 6 )   p l a s t i c   c o m p o n e n t s   w h i c h   f o r m   t h e  

p a c k a g e   in   w h i c h   s u c h   p r o d u c t s   a r e   s e a l e d   u s i n g   h o t  

m e l t   a d h e s i v e   a p p l i e d   by  a  d i s p e n s i n g   a p p l i c a t o r   ( 4 0 )  

i n   one  (B)  of   s e v e r a l   s t a t i o n s   ( A - E )   o f   a  p a c k a g i n g  

o p e r a t i o n   c o m p r i s i n g   t h e   s t e p s   o f :  

c o n t i n u o u s l y   d r i v i n g   s a i d   a p p l i c a t o r   ( 4 0 )   i n   a  p r e -  
d e t e r m i n e d   p a t h   o f   t r a v e l   w h i c h   i n   p a r t   t r a v e r s e s  

t h e   e n t i r e   p e r i p h e r y   o f   s a i d   f i r s t   p l a s t i c   c o m p o n e n t  

( 2 6 )   w h i c h   h o l d s   s a i d   p r o d u c t   b e i n g   p a c k a g e d ;  

t r a n s p o r t i n g   s a i d   f i r s t   p l a s t i c   c o m p o n e n t   ( 2 6 )   a f t e r  

b e i n g   l o a d e d   w i t h   t h e   p r o d u c t   to   be  p a c k a g e d   u n d e r  

t h e   p a t h   of   t r a v e l   o f   s a i d   a p p l i c a t o r   ( 4 0 ) ;  

s t o p p i n g   s a i d   f i r s t   p l a s t i c   c o m p o n e n t   ( 2 6 )   u n d e r   t h e  

p a t h   of   t r a v e l   of   s a i d   a p p l i c a t o r   ( 4 0 )   f o r   a  p r e -  
d e t e r m i n e d   d w e l l   t i m e ;  

a c t u a t i n g   s a i d   c o n t i n u o u s l y   t r a v e r s i n g   a p p l i c a t o r  

( 4 0 )   d u r i n g   s a i d   d w e l l   t i m e   f o r   a p p l y i n g   h o t   m e l t  

a d h e s i v e   a r o u n d   t h e   p e r i p h e r y   of   s a i d   f i r s t   p l a s t i c  

c o m p o n e n t   ( 2 6 )   w h i l e   s a i d   f i r s t   c o m p o n e n t   i s   s t o p p e d  

u n d e r   s a i d   a p p l i c a t o r   ( 4 0 ) ;  

a d v a n c i n g   s a i d   f i r s t   p l a s t i c   c o m p o n e n t   ( 2 6 ) ;  

a p p l y i n g   s a i d   s e c o n d   p l a s t i c   c o m p o n e n t   ( 3 6 )   o v e r  

s a i d   f i r s t   c o m p o n e n t   ( 2 6 ) ;  

e v a c u a t i n g   s a i d   p a c k a g e   b e t w e e n   s a i d   f i r s t   ( 2 6 )   a n d  

s e c o n d   ( 3 6 )   c o m p o n e n t s ;   a n d  

s e a l i n g   s a i d   p a c k a g e   by  b r i n g i n g   s a i d   s e c o n d   p l a s t i c  

c o m p o n e n t   ( 3 6 )   i n t o   c o n t a c t   w i t h   s a i d   h o t   m e l t   a d -  

h e s i v e   ( 5 0 )   s u r r o u n d i n g   t h e   p e r i p h e r y   o f   s a i d   f i r s t  

p l a s t i c   c o m p o n e n t   ( 2 6 ) .  



2.  The   m e t h o d   s e t   f o r t h   i n   c l a i m   1,  i n c l u d i n g   t h e   s t e p  

o f   p r e v e n t i n g   t h e   d r i p p i n g   o f   a d h e s i v e   on  or   in   t h e  

c o n t e n t s   o f   s a i d   f i r s t   p l a s t i c   c o m p o n e n t   ( 2 6 )   d u r i n g  

t h e   a d v a n c e m e n t   o f   s a i d   f i r s t   p l a s t i c   c o m p o n e n t   b e t -  

w e e n   s t a t i o n s   of   t h e   p a c k a g e   o p e r a t i o n .  

3.  The   m e t h o d   s e t   f o r t h   i n   c l a i m s   1  or   2,  i n c l u d i n g   t h e  

s t e p   o f   m i n i m i z i n g   t h e   c o n t a c t   b e t w e e n   s a i d   s e c o n d  

p l a s t i c   c o m p o n e n t   ( 3 6 )   and   s a i d   a d h e s i v e   ( 5 0 )   i n   t h e  

a r e a   w h e r e   e v a c u a t i o n   o f   t h e   p a c k a g e   b e t w e e n   s a i d  

f i r s t   and   s e c o n d   p l a s t i c   c o m p o n e n t s   t a k e   p l a c e .  

4.   The   m e t h o d   s e t   f o r t h   i n   c l a i m   3,  w h e r e i n   t h e   s t e p   o f  

m i n i m i z i n g   t h e   c o n t a c t   b e t w e e n   s a i d   s e c o n d   p l a s t i c  

c o m p o n e n t   ( 3 6 )   and   s a i d   a d h e s i v e   ( 5 0 )   i n c l u d e s  

s e p a r a t i n g   s a i d   f i r s t   ( 2 6 )   a n d   s e c o n d   ( 3 6 )   p l a s t i c  

c o m p o n e n t s   i n   t h e   a r e a   o f   e v a c u a t i o n .  

5.   An  a p p a r a t u s   f o r   p a c k a g i n g   p r o d u c t s   b e t w e e n   f i r s t  

( 2 6 )   and   s e c o n d   ( 3 6 )   p l a s t i c   c o m p o n e n t s   w h i c h   c o m -  

p r i s e   t h e   p a c k a g e   i n   w h i c h   s u c h   p r o d u c t s   a r e   p a c k -  

a g e d   in   one   (A)  o f   s e v e r a l   s t a t i o n s   ( A - E )   of   a  

p a c k a g e   m a c h i n e   ( 1 0 )   h a v i n g   a  m a c h i n e   d r i v e   ( 1 6 )  

a n d   a r e   s e a l e d   u s i n g   a  h o t   m e l t   a d h e s i v e   c o m p r i s i n g :  

t r a n s p o r t   m e a n s   ( 1 2 )   f o r   m o v i n g   s a i d   f i r s t   p l a s t i c  

c o m p o n e n t   ( 2 6 )   t h r o u g h   a  p l u r a l i t y   o f   s t a t i o n s   ( A - B )  

w h e r e   p a c k i n g   f u n c t i o n s   a r e   p e r f o r m e d ;  

an  a d h e s i v e   a p p l i c a t o r   s t a t i o n   (B)  h a v i n g   an  a d h e -  

s i v e   a p p l i c a t o r   ( 4 0 )   f o r   c o n t r o l l a b l y   a p p l y i n g   a n  

a d h e s i v e   i n   a  p r e d e t e r m i n e d   p a t t e r n   ( 5 0 )   a r o u n d   a  

p e r i p h e r a l   a r e a   o f   s a i d   f i r s t   p l a s t i c   c o m p o n e n t   ( 2 6 ) ;  

m e a n s   ( 4 8 ,   70;   74)   f o r   c o n t i n u o u s l y   d r i v i n g   s a i d  

a p p l i c a t o r   ( 4 0 )   i n   s a i d   p r e d e t e r m i n e d   p a t t e r n   ( 5 0 ) ;  

i n d e x i n g   m e a n s   ( 1 8 )   c o u p l e d   b e t w e e n   s a i d   m a c h i n e  

d r i v e   ( 1 6 )   a n d   s a i d   t r a n s p o r t   m e a n s   ( 1 2 )   f o r   m o v i n g  

s a i d   t r a n s p o r t   m e a n s   ( 1 2 )   b e t w e e n   s a i d   s t a t i o n s  

( A - E )   and   k e e p i n g   s a i d   f i r s t   p l a s t i c   c o m p o n e n t   ( 2 6 )  

i n   e a c h   s t a t i o n   f o r   a  p r e d e t e r m i n e d   d w e l l   t i m e ;  



m e a n s   f o r   a c t u a t i n g   s a i d   a p p l i c a t o r   ( 4 0 )   d u r i n g   s a i d  

p r e d e t e r m i n e d   d w e l l   t i m e   i n   s a i d   a p p l i c a t o r   s t a t i o n  

(B)  t h e r e b y   a p p l y i n g   s a i d   a d h e s i v e   in   s a i d   p r e d e -  

t e r m i n e d   p a t t e r n   ( 5 0 ) ;  

m e a n s   ( 9 6 )   f o r   a p p l y i n g   s a i d   s e c o n d   p l a s t i c   c o m p o -  
n e n t   ( 3 6 )   on  s a i d   f i r s t   p l a s t i c   c o m p o n e n t   ( 2 6 )   t h e r e -  

by  f o r m i n g   s a i d   p a c k a g e ;  

e v a c u a t i n g   s a i d   p a c k a g e   b e t w e e n   s a i d   f i r s t   ( 2 6 )   a n d  

s e c o n d   ( 3 6 )   p l a s t i c   c o m p o n e n t s ;   a n d  

m e a n s   ( 1 0 0 )   f o r   c o m p l e t e l y   s e a l i n g   s a i d   p a c k a g e   b y  

c o m p l e t e l y   b r i n g i n g   s a i d   f i r s t   ( 2 6 )   and   s e c o n d   ( 3 6 )  

p l a s t i c   c o m p o n e n t s   f u l l y   i n t o   e n g a g e m e n t   on  s a i d  

p r e d e t e r m i n e d   a d h e s i v e   p a t t e r n   ( 5 0 ) .  

6.   The  a p p a r a t u s   s e t   f o r t h   in   c l a i m   5,  h a v i n g   m e a n s   ( 9 0 )  

f o r   m a i n t i n i n g   a  s e p a r a t i o n   b e t w e e n   s a i d   f i r s t   ( 2 6 )  

and   s e c o n d   ( 3 6 )   p l a s t i c   c o m p o n e n t   in   an  a r e a   w h e r e  

s a i d   p a c k a g e   i s   t o   be  e v a c u a t e d .  

7.  The   a p p a r a t u s   s e t   f o r t h   i n   c l a i m   6,  w h e r e i n   s a i d  

m e a n s   f o r   m a i n t a i n i n g   t h e   s e p a r a t i o n   o f   s a i d   f i r s t  

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

b i a s e d   s h e e t   s e p a r a t o r   ( 9 0 )   f o r   b i a s i n g   s a i d   s e c o n d  

p l a s t i c   c o m p o n e n t   ( 3 6 )   u p w a r d   away   f r o m   s a i d   f i r s t  

p l a s t i c   c o m p o n e n t   ( 2 6 )   i n   an  a r e a   w h e r e i n   s a i d  

p a c k a g e   i s   t o   be  e v a c u a t e d .  

8 .   The   a p p a r a t u s   s e t   f o r t h   i n   a n y o n e   o f   c l a i m s   5  -   7 ,  

i n   w h i c h   s a i d   a d h e s i v e   a p p l i c a t i o n   c o m p r i s e s   a  p a i r  

o f   g u n s   ( 4 0 )   w h i c h  a r e   s l a v e d   t o g e t h e r   a n d   d r i v e n  

t o   t r a n s v e r s e   t h e   same  p a t h s   a r o u n d   t h e   p e r i p h e r a l  

a r e a s   o f   s a i d   f i r s t   p l a s t i c   c o m p o n e n t s .  

9.   The   a p p a r a t u s   s e t   f o r t h   in   a n y o n e   o f   c l a i m s   5  -   8 ,  

i n   w h i c h   s a i d   a p p l i c a t o r   ( 4 0 )   i s   m o u n t e d   i n   a  s t a -  

t i o n a r y   b a r   ( 4 2 )   c a r r y i n g   a  cam  f o l l o w e r   ( 4 4 ) ,   a  

s t a t i o n a r y   cam  ( 4 6 )   h a v i n g   a  p r e d e t e r m i n e d   t r a c k  



t h e r e i n ,   s a i d   cam  f o l l o w e r   ( 4 4 )   m o u n t e d   f o r   m o v e m e n t  

i n   s a i d   t r a c k   f o r   d r i v i n g   s a i d   a p p l i c a t o r   ( 4 0 )   in   a  

p a t h   c o r r e s p o n d i n g   t o   t h e   m o v e m e n t   o f   s a i d   c a m  

f o l l o w e r   ( 4 4 )   in   s a i d   t r a c k .  

10.  The  a p p a r a t u s   s e t   f o r t h   i n   a n y o n e   o f   c l a i m s   5  -   9 ,  
i n  w h i c h   t h e   d r i v e   f o r   c o n t i n u o u s l y   d r i v i n g   s a i d  

a p p l i c a t o r   ( 4 0 )   i s   d r i v e n   a t   a  r a t i o   o f   1 . 5   t o   1  

w i t h   r e s p e c t   t o   s a i d   m a c h i n e   d r i v e .  
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