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©  Case  erector  and  sealer  using  high  speed  cold-cure  adhesive. 

©  A  case  erecting  and  sealing  apparatus  (1)  for  erecting 
packaging  cases,  boxes  and  cartons  from  the  flat  state 
includes  case  puncturing  and  gripping  pins  (11),  glue  spray 
heads  (20)  for  spraying  adhesive  on  to  the  interior  surfaces  of 
flaps  (55)  of  the  case  (54)  while  the  flaps  are  in  a  semi-open 
position,  a  pressure  plate  (24)  for  subjecting  the  minor  and 
major  flaps  of  the  erected  cases  to  compression  so  as  to 
secure  the  flaps  so  as  to  allow  the  case,  box  or  carton  so 
formed  to  be  filled  with  consumer  goods  subsequently.  A 
high-speed  cold  adhesive  curing  process  and  apparatus  are 
disclosed,  for  use  in  the  assembly  and  fastening  together  of 
fibrous  surfaces  such  as  the  surfaces  of  corrugated  Kraft 
paper  cardboard  boxes.  The  process  for  adhering  two 
fibrous  surfaces  together  by  means  of  a  liquid  cold-cure 
adhesive  comprises  spraying  the  adhesive  on  to  the  interface 
surface  of  one  of  the  fibrous  surfaces  in  a  thin  discrete 
particle  pattern  and  then  pressing  the  two  fibrous  surfaces 
together  under  high  pressure  sufficient  to  cause  the  solvent 
carrier  in  the  cold-cure  adhesive  to  disperse  into  the 
interstices  of  the  fibres  of  the  two  surfaces,  thereby  enabling 
the  coldcure  adhesive  particles  to  secure  the  two  surfaces 
together  rapidly. 
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T h i s   i n v e n t i o n   i s   d i r e c t e d   to  a  c a s e   e r e c t o r  

and  s e a l e r   a p p a r a t u s   u s e f u l  i n   e r e c t i n g   p a c k a g i n g   c a s e s ,  

b o x e s   and  c a r t o n s   f rom  f l a t   c a s e s ,   s e a l i n g   t h e   m i n o r   a n d  

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

a p p l y i n g   c o m p r e s s i o n   f o r   s e c u r i n g   the   m a j o r   and  m i n o r  

f l a p s ,   so  t h a t   t h e   c a s e ,   box  or  c a r t o n   so  f o r m e d   can  b e  

s u b s e q u e n t l y   f i l l e d   w i t h   v a r i o u s   t y p e s   of  c o n s u m e r   g o o d s .  

T h i s   i n v e n t i o n   a l s o   i s   d i r e c t e d   to   a  h i g h -  

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

t h e r e f o r ,   u s e f u l   in   t h e   a s s e m b l y   and  f a s t e n i n g   t o g e t h e r  

of  two  f i b r o u s   s u r f a c e s   s u c h   as  the   s u r f a c e s   of  c o r r u g a t e d  

K r a f t   p a p e r   c a r d b o a r d   b o x e s .  

A u t o m a t i c   c a s e   e r e c t o r   and  s e a l i n g   m e t h o d s   a n d  

a p p a r a t u s   now  a v a i l a b l e   c o m m e r c i a l l y ,   in   o r d e r   to   c o p e  

w i t h   box  s p e e d s   of  20  to   40  p e r   m i n u t e ,   a r e   of  a p p r e c i a b l e  

s i z e   in   l e n g t h   and  so  a r e   s p a c e - c o n s u m i n g   and  a l s o   a r e  

g e n e r a l l y   c o m p l i c a t e d   and  e x p e n s i v e   to  o p e r a t e .   Known 

m e t h o d s   and  a p p a r a t u s   o n l y   u se   h o t - m e l t   a d h e s i v e s   f o r  

s e a l i n g   t h e   e r e c t e d   b o x e s .   Case   e r e c t i n g   and  s e a l i n g  

s y s t e m s   now  a v a i l a b l e   and  in  use   s u f f e r   p a r t i c u l a r l y   f r o m  

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

some  d e t a i l   b e l o w .  



H o t - m e l t   a d h e s i v e s   a r e   much  more   e x p e n s i v e   t h a n  

and  n o t   as  s t r o n g   as  c o l d - c u r e   a d h e s i v e s .  

Long   c a s e   e r e c t o r   and  s e a l e r   l i n e s   a r e   e x p e n -  

s i v e ,   b e c a u s e   t h e y   t a k e   up  l a r g e   a m o u n t s   of  e x p e n s i v e  

and  v a l u a b l e   h e a t e d   and  w e a t h e r - p r o t e c t e d   s p a c e .  

The  a p p a r a t u s   c u r r e n t l y   a v a i l a b l e   i s   g e n e r a l l y  

of   h i g h   c o s t ,   c o m p l i c a t e d   to   o p e r a t e ,   s u b j e c t   t o   f r e q u e n t  

b r e a k d o w n   and  e x p e n s i v e   in   m a i n t e n a n c e   c o s t s .  

The  s u c t i o n   cups   u s e d   in  c o n v e n t i o n a l   a p p a r a t u s  

a r e   l i a b l e   t o   l o s e   s u c t i o n   due  to   u n e v e n   c a s e   s u r f a c e s ,  

s c o r e   or  c r e a s e   l i n e s ,   s l o t s ,   d u s t   p i c k - u p   and  d e b r i s  

w h i c h   may  be  f o u n d   in   any  n o r m a l   c a s e - e r e c t i n g   e n v i r o n -  

m e n t .  

S u c t i o n   cup  c a s e - e r e c t i n g   s y s t e m s   u s e d   in   c o n -  

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

t o   o p e r a t e   and  do  n o t   p e r m i t   t h e   c a s e s   to   be  m o v e d  

a b o u t   r a p i d l y .   T h i s   i s   b e c a u s e   t h e   i n e r t i a   i n h e r e n t   i n  

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

f l a t   c a s e   t o   be  r e a d i l y   b r o k e n ,   i f   t h e   c a s e   i s   m o v e d  

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

a  s t a n d i n g   p o s i t i o n .  

C a s e - e r e c t i n g   s y s t e m s   u s i n g   s u c t i o n   c u p s ,  
b e c a u s e   of  t h e i r   d e l i c a c y ,   f r e q u e n t l y   f a i l   to   f u n c t i o n  

and  c a s e - e r e c t i n g   l i n e s   m o v i n g   a t   10  to   40  c a s e s   p e r  
m i n u t e   m u s t   be  s h u t   down  as  soon   as  one  c a s e   s l i p s   o u t  

of  p l a c e .   F o l l o w i n g   c a s e s   on  t h e   l i n e   q u i c k l y   p i l e   up  a n d ,  

c o n s e q u e n t l y ,   t h e   l i n e   mus t   be  s t o p p e d   w h i l e   t h e   c a s e s   a r e  

p l a c e d   b a c k   i n  p o s i t i o n ,   a l l   of  w h i c h   r e s u l t s   in   c o s t l y  

d o w n - t i m e   f o r   t h e   c a s e - e r e c t i n g   s y s t e m .  

Vacuum  cup  g r i p s   a r e   u s e d   in   e r e c t i n g   f l a t   c a s e s ,  
to   p u l l   b o t h   s i d e s   of  t he   c a s e   i n t o   a  c o n c a v e   c o n f i g u r a -  

t i o n ,   p a r t i c u l a r l y   c a s e s   made  of  r e c y c l e d   c a r d b o a r d ,   a n d  

t h i s   c o n c a v e   c o n f i g u r a t i o n   t e n d s   to   c a u s e   l i n e   j a m m i n g  

p r o b l e m s   when  t h e   c a s e s   e n t e r   t h e   s e a l i n g   s t a g e   of   t h e  

c a s e   p r o c e s s i n g   l i n e .  



The  d u s t   c o l l e c t e d   by  s u c t i o n   cups   mus t   be  f i l -  

t e r e d   o u t   of  t h e   s u c t i o n   s y s t e m ,   t h e r e b y   c r e a t i n g   c o n s i -  

d e r a b l e   n u i s a n c e   and  e x p e n s e .   F u r t h e r ,   i f   t h e   f i l t e r s  

a r e   n o t   c l e a n e d   o r   c h a n g e d   a t   a p p r o p r i a t e   i n t e r v a l s ,   t h e  

s u c t i o n   s y s t e m s   l o s e   v a c u u m   and  t h e   l i n e   mus t   be  s h u t  

d o w n .  

Vacuum  cup  c a s e - h a n d l i n g   l i n e s   have   d i f f i c u l t y  

h a n d l i n g   m a t e r i a l   w h i c h   shows   t h e   u n d e s i r a b l e   d e f e c t   k n o w n  

as  'Wash  b o a r d i n g "   ( w h e r e   t h e   c o r r u g a t e d   c a r d b o a r d   c o r e  

i m p r i n t s   t h r o u g h   t h e   o u t e r   s h e e t s )   on  t he   s u r f a c e s   of  c a s e s  

m a n u f a c t u r e d   of  c o r r u g a t e d   c a r d b o a r d   made  of  r e c y c l e d   K r a f t  

p a p e r   ( w h i c h   t e n d s   n o t   to   be  as  s t r o n g   as  v i r g i n   K r a f t  

p a p e r   u s e d   in   N o r t h   A m e r i c a ) .  

C a s e - e r e c t i n g   s y s t e m s   u s i n g   vacuum  c u p s  c a n n o t  

t o l e r a t e   a  s u b s t a n t i a l   a m o u n t   of  downward   or  u p w a r d   f o r c e  

on  t h e   c a s e s .   S i n c e   c o n s i d e r a b l e   f o r c e   i s   r e q u i r e d   t o  

b e n d   u n d e r   t h e   c a s e   t h e   m a j o r   and  m i n o r   f l a p s   of  an  e r e c t e d  

c a s e ,   i t   i s   n o t   uncommon  f o r   c a s e s   to  b r e a k   away  f rom  t h e  

s u c t i o n   cups   when  t h e   c a s e s   a r e   l o w e r e d   on  to   or   a r e   s t r u c k  

by  t h e   f l a p   t u c k e r s .  

C o n v e n t i o n a l   c a s e - e r e c t i n g   s y s t e m s ,   in   o r d e r   t o  

s e c u r e   by  a d h e s i v e   t h e   m a j o r   and  m i n o r   f l a p s   of   t h e   c a s e s ,  

m u s t   be  c o m p l e t e l y   o p e n e d   and  t h e n   c o m p l e t e l y   c l o s e d ,  

t h e r e b y   n e c e s s i t a t i n g   l e n g t h y   c a s e - e r e c t i n g   l i n e s   to   c a r r y  

o u t   t h e s e   o p e r a t i o n s .  

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

c a s e - e r e c t i n g   and  s e a l i n g   l i n e s   a r e   h e a v y ,   b u l k y   a n d  

e x p e n s i v e ,  c a n n o t   o p e r a t e   e f f e c t i v e l y   in  c o n f i n e d   s p a c e s  
and  can  o n l y   h a n d l e   h o t - m e l t   a d h e s i v e s   a t   t h e   s p e e d s   n o w  

common  in  c a s e - e r e c t i n g   l i n e s .  

C o n v e n t i o n a l   c a s e - e r e c t i n g   and  s e a l i n g   a p p a r a t u s  

use   s u b s t a n t i a l   q u a n t i t i e s   of  e x p e n s i v e   h o t - m e l t   a d h e s i v e  

and  c o n s u m e   l a r g e   q u a n t i t i e s   of  v a l u a b l e   e n e r g y   in  o r d e r  

to  f u n c t i o n .  

C o n v e n t i o n a l   c a s e - e r e c t i n g   l i n e s   a r e   n o i s y ,  



d u s t y   and  b e c o m e   a d h e s i v e - l a d e n   b e c a u s e   of  s t r a y   d r o p l e t s  

of  a d h e s i v e   w h i c h   m i s s   t h e   f l a p s   of   t h e   c a s e s   and  c o l l e c t  

on  t h e   v a r i o u s   p i e c e s   of  e q u i p m e n t   and ,   in   t h e   c a s e   o f  

h o t   g l u e ,   c a u s e   s t r i n g i n g   or   w e b b i n g .  

The  l a r g e . d i s t a n c e s   c u s t o m a r y   w i t h   c o n v e n t i o n a l  

c a s e - e r e c t o r   and  s e a l i n g   l i n e s   n e c e s s i t a t e   t h e   c a s e s   b e i n g  

moved   t h r o u g h   s u b s t a n t i a l   d i s t a n c e s   w h i c h   i s   e n e r g y  

i n e f f i c i e n t .  

The  a d h e s i v e   s y s t e m s   u s e d   in   c o n v e n t i o n a l   c a s e -  

s e a l i n g   l i n e s   t e n d   to  c r e a t e   r e b o u n d   f rom  t h e   f l a p s   on  t o  

t h e   s p r a y   h e a d   and  f r e e   f l o a t i n g   a d h e s i v e   d r o p l e t s ,  

t h e r e b y   t e n d i n g   to  c l o g   t h e   n o z z l e s   of  t h e   s p r a y   h e a d   a n d  

c r e a t i n g   i r r e g u l a r   s p r a y   p a t t e r n s   w h i c h   c a u s e   s e a l i n g  

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

C o n v e n t i o n a l   c a s e - e r e c t o r   and  s e a l i n g   s y s t e m s  

r e q u i r e   1 /2   h o u r   to  1/2  day  down  t i m e   in   o r d e r   to   s e t  

t hem  up  f o r   a  s e c o n d   s i z e   o f   c a s e   f o l l o w i n g   p r o c e s s i n g  

of  a  f i r s t   s i z e   of   c a s e .  

F i n a l l y ,   a t   p r e s e n t ,   no  a c c e p t a b l e   p r o c e s s   o r  

a p p a r a t u s   i s   c o m m e r c i a l l y   a v a i l a b l e   f o r   e r e c t i n g   c o r r u g a t e d  
c a r d b o a r d   b o x e s   f rom  t h e   f l a t   s t a t e   and  g l u i n g   t h e   f l a p s  

t o g e t h e r   u s i n g   a  l i q u i d - c o l d   a d h e s i v e .   Such  b o x e s   a r e   u s e d  

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

t h e   l i k e .   The  r e a s o n   f o r   t h i s   a b s e n c e   i s   s i m p l e :   i t  

t a k e s   4  t o   6  s e c o n d s   u s i n g   c o n v e n t i o n a l   c a s e - e r e c t i n g   a n d  

g l u i n g   s y s t e m s   f o r   a  c o l d   a d h e s i v e   to   r e a c h   a  c u r e   s t a g e  
w h i c h   c a u s e s   t h e   g l u e d   c o m p o n e n t s   of  t h e   box  to   a d h e r e  

t o g e t h e r   t o   a  p o i n t   w h e r e   s u b s e q u e n t   o p e r a t i o n s   can  be  d o n e .  

to   t h e   c a s e .   Most   c o m m e r c i a l   box  or  c a s e   c o n s t r u c t i o n  

l i n e s   run   a t   a  r a t e   of  20  to   30  b o x e s   p e r   m i n u t e   a n d ,   c o n -  

s e q u e n t l y ,   t h e   4  t o   6  s e c o n d   c u r e   t i m e   i s   n o t   e c o n o m i c a l l y  
v i a b l e .   The  a s s e m b l y   l i n e   has   t o   be  u n d u l y   and  u n -  

e c o n o m i c a l l y   l o n g   in   o r d e r   t o   p r o v i d e   t h e   4  to   6  s e c o n d  

a d h e s i o n   t i m e   b e f o r e   e a c h   box  or  c a s e   can  be  f i l l e d   o r  
u s e d .  



C o l d - c u r e   a d h e s i v e s   a l s o   a r e   g e n e r a l l y   n o t  

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

h e s i v e s   c a n n o t   be  a p p l i e d   to   a  s u r f a c e ,   s e t   and  d r i e d  

and  t h e n   s u b s e q u e n t l y   u s e d  i n   a d h e s i v e   a p p l i c a t i o n s   b y  

r e w e t t i n g   t h e   d r i e d   a d h e s i v e .   The  a d h e s i v e   s t r e n g t h  

o b t a i n e d   in   s u c h   a p p l i c a t i o n s   has   g e n e r a l l y   b e e n   f o u n d  

to   be  u n s a t i s f a c t o r y .  

B e c a u s e   of   t h e   s l ow   c u r e - t i m e   r e q u i r e d   f o r  

l i q u i d   c o l d   a d h e s i v e   s y s t e m s ,   t h e   p r e f e r r e d   p r a c t i c e  

in  c o r r u g a t e d   box  or   c a s e   c o n s t r u c t i o n   has   b e e n   to   use   a  

h o t - m e l t   a d h e s i v e .   H o t - m e l t   a d h e s i v e s   h a v e   t h e   a d -  

v a n t a g e   t h a t   t h e y   h a v e   a  r e l a t i v e l y   r a p i d   a d h e s i v e  

c u r e - t i m e .   U n f o r t u n a t e l y ,   h o w e v e r ,   t h e s e   a d h e s i v e s   h a v e  

a  n u m b e r   of   s e r i o u s   s h o r t c o m i n g s .  

They  g e n e r a l l y   c o s t   a b o u t   two  t i m e s   more   t h a n  

c o l d - c u r e   a d h e s i v e s .   F u r t h e r m o r e ,   t h e   e q u i p m e n t  

r e q u i r e d   to   s p r a y   and  a p p l y   h o t - m e l t   a d h e s i v e s   c o s t s  

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

t i o n   e q u i p m e n t .  

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

a d h e s i v e s   h a v e   c o n s i d e r a b l y   l o w e r   a d h e s i v e   s t r e n g t h   t h a n  

c o l d - c u r e   a d h e s i v e s .   H o t - m e l t   a d h e s i v e s   a r e   r e l a t i v e l y  

v i s c o u s   and   t h i s   d e t r a c t s   f rom  t h e i r   a b i l i t y   to   s p r e a d  

in   a  t h i n   d i s c r e t e   p a r t i c u l a t e d   p a t t e r n ,   as  i s   r e q u i r e d  

to   p r o v i d e   a  s t r o n g   a d h e s i v e   bond .   F u r t h e r ,   t h e   h i g h  

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

t h e   f i b r e s   of  t h e   c o r r u g a t e d   c a r d b o a r d   and  f o r m i n g   a  

s t r o n g   b o n d .  

A  t h i r d   m a j o r   d i s a d v a n t a g e   w i t h   h o t - m e l t   a d -  

h e s i v e s   i s   t h a t   t h e y   t e n d   to   be  b r i t t l e   a t   low  t e m p e r a -  

t u r e s   so  t h a t   b o x e s   or   c a s e s   made  u s i n g   h o t - m e l t   a d -  

h e s i v e s   a r e   n o t   u s e f u l   in   f r e e z e r   e n v i r o n m e n t s   or  i n  

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

In  v i e w   of  t h e   f o r e g o i n g ,   i t   can   be  r e a d i l y  

u n d e r s t o o d   t h a t   t h e r e   i s   a  s t r o n g   c o m m e r c i a l   n e e d   f o r   a  



r a p i d - c u r e   c o l d   a d h e s i v e   s y s t e m   w h i c h   can  b e  u s e d   f o r  

g l u i n g   c o r r u g a t e d   b o x e s   or   c a s e s   t o g e t h e r   f rom  c o r r u -  

g a t e d   c a r d b o a r d   b l a n k s .  

A c c o r d i n g   to   one   a s p e c t   of  t h i s   i n v e n t i o n ,  

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

i n c l u d e s   m e a n s   f o r   r e c e i v i n g   and  r a i s i n g   a  f l a t   c a s e   f r o m  

a  s u p p l y   of   s u c h   c a s e s ,   and  i s   c h a r a c t e r i s e d   in   t h a t   p i n s  

a r e   p r o v i d e d   f o r   p e n e t r a t i n g   and  t h e r e b y   g r i p p i n g   t h e  

f l a t   c a s e   and  means   a r e   p r o v i d e d   f o r   c a u s i n g   t h e   p i n s   t o  

o p e n   o u t   t h e   c a s e .  

The  c a s e - e r e c t i n g   a p p a r a t u s   and  s y s t e m   of  t h i s  

i n v e n t i o n   d e s i r a b l y   u s e   a  p i n   and  dome  p i c k i n g   or  b o a r d  

g r i p p i n g   s y s t e m   f o r   e r e c t i n g   r e c t a n g u l a r   c a s e s   f rom  t h e  

f l a t   s t a t e .   The  p i n   and  dome  c o m b i n a t i o n   i s   f a r   s u p e r i o r  

to   t h e   c o n v e n t i o n a l   s u c t i o n   cup  s y s t e m   and  p e r m i t s   c a s e s  

to   be  h a n d l e d   more   r a p i d l y   and  s u r e l y   t h a n   i s   now  p o s s i b l e  

w i t h   c o n v e n t i o n a l   c a s e - e r e c t i n g   l i n e s .   T h i s   p i n   and  d o m e  

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

a t i c a l l y   and   i m p r o v e s   t h e   r e l i a b i l i t y   of  t h e   c a s e - e r e c t i o n  

p r o c e s s .  
The  s y s t e m   h a s   a  n u m b e r   of   s i g n i f i c a n t   a d v a n t a g e s :  

(1)  The  p i n   and  dome  s y s t e m   r e l i a b l y   h o l d s  

t h e   c a s e   by  t h e   p i n s   p e n e t r a t i n g   t h e   e x t r e m e   e d g e s   of  t h e  

f l a t t e n e d   c o r r u g a t e d   c a s e s .   T h i s   s y s t e m   a v o i d s   f a i l u r e s  

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

t h e   p i n s   in   d a m a g e d   c o n d i t i o n .  

(2)  The  domes  a r e   o f f s e t   f rom  e a c h   o t h e r ,  

t h e r e b y   c a u s i n g   t h e   c o r r u g a t e d   box  t o   a s s u m e   a  s n a k e - l i k e  

( s i n e - w a v e )   c o n f i g u r a t i o n   t h r o u g h   t h e   d o m e s .   T h i s   e n a b l e s  

t h e   p i n s   to   p u n c t u r e   t h e   e d g e s   of   t h e   c a s e s   r e l i a b l y   and  t o  

h o l d   e a c h   f l a t   c a s e   a c c u r a t e l y   in   p o s i t i o n   as  i t   i s   t e n -  

s i o n e d   o v e r   t h e   i n d i v i d u a l   d o m e s .   I t   a l s o   e n a b l e s   t h e  

a p p a r a t u s   to   d e a l   w i t h   a  r e a s o n a b l e   r a n g e   of  d i f f e r e n t  

t h i c k n e s s e s   of  c o r r u g a t e d   c a s e s   w i t h o u t   a d j u s t m e n t .  

(3)  The  p i n   and  dome  s y s t e m   e n a b l e s   t h e   r a p i d  



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

i n t o   t h e   f o r m i n g   s e c t i o n   of   a  c o r r u g a t e d   c a s e - e r e c t i n g  

m a c h i n e .   C o m p e n s a t i o n   can  be  r e a d i l y   made  f o r   u n s q u a r e  

c a s e s ,   p o o r   q u a l i t y   c a s e s   and  d i f f e r e n t   t h i c k n e s s e s   o f  

c a s e s .  

(4)  One  a d j u s t m e n t   of  t h e  p i n   and  dome  c o m -  

b i n a t i o n   s u i t s   many  s i z e s .   H o w e v e r ,   i f   c a s e   s i z e s  

a r e   p a r t i c u l a r l y   l a r g e ,   end  dome  s e c t i o n s   can  be  a d d e d  

to   t h e   e r e c t o r   j aws   to   c a r r y   g r e a t e r   w e i g h t s   or   g r e a t e r  

w i d t h s .  

M a j o r   and  m i n o r   f l a p s   of  t h e   e r e c t e d   c a s e   a r e  

a d h e s i v e l y   s e c u r e d   p r e f e r a b l y   by  means   of  c o l d   a d h e s i v e  

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

c a p a b l e   of  w o r k i n g   w i t h i n   c o n f i n e d   s p a c e s   and  s p r a y i n g  

a d h e s i v e   on  t h e  i n s i d e s   of   t h e   two  m a j o r   or  m i n o r   f l a p s  

of  t h e   c a s e   w i t h o u t   h a v i n g   to  open   t he   f l a p s   of  t h e   c a s e  

c o m p l e t e l y ,   as  i s   now  r e q u i r e d   in  c o n v e n t i o n a l   c a s e -  

e r e c t i n g   e q u i p m e n t .   T h i s   p r o c e d u r e   g i v e s   a  s h o r t e n i n g  

of   t h e   c a s e - e r e c t i n g   l i n e   by  a p p r o x i m a t e l y   two  b o x  

l e n g t h s .  

The  s y s t e m   p r e f e r a b l y   a l s o   u t i l i z e s   a  r a n d o m  

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

l e a d i n g   and  t r a i l i n g   e d g e s   of  c a s e s   on  t h e   l i n e   and  s o  

d e t e r m i n e s   when  a d h e s i v e   s h o u l d   be  a p p l i e d   to   t h e   i n t e r i o r  

s u r f a c e s   of  t h e   c a s e   f l a p s .  

The  a d h e s i v e   a p p l i c a t o r   s y s t e m   i s   b a s e d   on  t h e  

c o n c e p t   of  s p r a y i n g   t h e   a d h e s i v e   s i d e w a y s ,   i . e .   l a t e r a l l y ,  

. u s i n g   an  a d j u s t a b l e   and  r o t a t a b l e   n o z z l e .   T h i s   makes   i t  

p o s s i b l e   to   s p r a y   i n s i d e   t h e   c a s e   f l a p   g a p ,   t y p i c a l l y   a b o u t  

3 5 - 4 0   mm  (l½  i n c h ) ,   w i t h o u t   minimum  a d h e s i v e   b o u n c e - b a c k  

on  t o   t h e   s p r a y   h e a d ,   w h i c h   b o u n c e - b a c k   w o u l d   l o w e r   t h e  

e f f i c i e n t  o p e r a t i o n   of  t he   s p r a y   h e a d .  

The  a d v a n t a g e s   of  t h i s   s y s t e m   i n c l u d e   t h e  

f o l l o w i n g :  

(1)  The  d e v i c e   e l i m i n a t e s   a p p r o x i m a t e l y   t w o  



c a s e   l e n g t h s   in   t h e   c a s e - e r e c t i n g   m a c h i n e ,   by  e l i m i n a t i n g  

t h e   n e c e s s i t y   to   o p e n   t h e   f l a p s   of  t h e   c a s e   f u l l y   to   a p p l y  

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

(2)  The  d e v i c e   e n a b l e s   t h e   a d h e s i v e   t o   b e  

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

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

a i r .   Such   a d h e s i v e   t e n d s   t o   l a n d   on  n o n - r e l a t e d   m e c h a n i c a l  

p a r t s   c a u s i n g   m e c h a n i c a l   f a i l u r e .  

(3)  The  g l u e   n o z z l e s   a r e   r o t a t a b l e   t h r o u g h   3 6 0 °  

and  t h e r e b y   p r o v i d e   a  v e r y   h i g h   d e g r e e   of  f l e x i b i l i t y .  

(4)  B e c a u s e   t h e   a i r   b l o w s   a t   r i g h t - a n g l e s   t o  

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

to   one   a n o t h e r ,  a   w i d e   s p r a y   p a t t e r n   can   be  o b t a i n e d   b y  

e m p l o y i n g   an  a c u t e   s t r i k e   a n g l e   t h r o u g h   t h e   s p r a y   and  a t  

t h e   same  t i m e  a   h i g h   d e g r e e   of   t i p   c l e a n l i n e s s   i s   p o s s i b l e ,  

g i v i n g   e f f i c i e n t   c l e a n   p e r f o r m a n c e   and  a  h i g h   r e p e a t a b i l i t y  

to   t h e   s p e c i f i c   a d h e s i v e   p a t t e r n .  

(5)  The  g l u e   h e a d   can  be  u s e d   f o r   c a s e   b o t t o m  

s e a l i n g ,   c a s e   t o p   s e a l i n g   or   any  s e a l i n g   a p p l i c a t i o n   w h e r e  

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

a t o m i z a t i o n   i s   r e q u i r e d ,   a t   c l o s e   q u a r t e r s .  

The  i n v e n t i o n   i s   d i r e c t e d ,   in   a n o t h e r   of  i t s  

a s p e c t s ,   to   an  a p p a r a t u s   f o r   g r i p p i n g   and  e r e c t i n g   f l a t  

c a s e s ,   t a k e n   f rom  a  m a g a z i n e   of  s u c h   c a s e s ,   c o m p r i s i n g  

(a)  a t   l e a s t   a  p a i r   of   s h a r p   p o i n t e d   p i n s   m o u n t e d   o n  

r e s p e c t i v e   s u p p o r t s ,   t h e   two  s u p p o r t s   b e i n g   m u t u a l l y  

p i v o t a l l y   a r r a n g e d   so  as  to  be  m o v a b l e   f r o m   a  c l o s e d  

p o s i t i o n ,   w h e r e   t h e y   a r e   p a r a l l e l   to   one  a n o t h e r ,   to   a  

p o s i t i o n   where  t h e y   a r e   a t   r i g h t - a n g l e s   to   one   a n o t h e r ;   a n d  

(b)  an  i n j e c t o r   f o r   r e m o v i n g   a  f l a t   c a s e   f rom  t h e   m a g a -  
z i n e   and  f o r c i n g   e a c h   of   two  of   i t s   e d g e s   on  to  t h e   p o i n t s  
of   t h e   r e s p e c t i v e   p i n s .  

An  a d h e s i v e   s p r a y   a p p a r a t u s   a c c o r d i n g   to   t h e  

i n v e n t i o n   c o m p r i s e s   a  s p r a y   n o z z l e   f o r   s p r a y i n g   l i q u i d  
a d h e s i v e   w h i c h   i s   c h a r a c t e r i s e d   in  t h a t   an  a i r   n o z z l e   i s  



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

e m i t t e d   f rom  t h e   s p r a y   n o z z l e   and  a t   r i g h t - a n g l e s   to   t h e  

d i r e c t i o n   of   e m i s s i o n ,   w h e r e b y   a d h e s i v e   e m i t t e d   f rom  t h e  

s p r a y   n o z z l e   i s   d i r e c t e d   a t   r i g h t - a n g l e s   by  a i r   e m i t t e d  

f rom  t h e   a i r   n o z z l e .  

The  i n v e n t i o n   d e s i r a b l y   a l s o   c o n s i s t s   in   a  r a n d o m  

g l u e   s w i t c h   s e q u e n c e r   f o r   u se   in   a  c a s e   e r e c t i n g   and  s e a l -  

i n g   a p p a r a t u s ,   w h i c h   c o m p r i s e s   a t   l e a s t   two  s w i t c h e s   w h i c h  

h a v e   s e n s o r s   m o u n t e d   on  them  w h i c h   a r e   c a p a b l e   of  d e t e c t i n g  

t h e   l e a d i n g   and  t r a i l i n g   e d g e s   of  o b j e c t s   p a s s i n g   t h e  

s w i t c h e s ,   e a c h   of  t h e   p a i r   of   s w i t c h e s   b e i n g   a r r a n g e d ,   u p o n  
a c t i v a t i o n   by  t h e   s e n s o r s ,   to   e m i t   an  e l e c t r i c a l   s i g n a l   b y  

b e i n g   c o n n e c t e d   to   an  e l e c t r i c a l   p o w e r   s o u r c e ,   a  s e n s o r  

a c t i v a t i n g   means   a s s o c i a t e d   w i t h   t h e   o r i e n t a t i o n   of  t h e  

c a s e   b e i n g   p r o v i d e d ,   w h e r e b y   t he   c a s e ,   upon  b e i n g   m o v e d  

a l o n g   t h e   a p p a r a t u s ,   moves   t h e   a c t i v a t i n g   m e a n s ,   w h i c h   i n  

t u r n   t r i g g e r s   t h e   s e n s o r   of  t h e   s w i t c h .  

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

h o l d i n g   and  e r e c t i n g   a  r e a c t a n g u l a r   c a s e   f rom  a  f l a t   c a s e ,  
w h i c h   i s   c h a r a c t e r i s e d   in   t h a t   (a)  t h e   f l a t   c a s e   i s - m o v e d  

so  t h a t   two  of  i t s   l e a d i n g   e d g e s   a r e   i m p a l e d   r e s p e c t i v e l y  

upon  a t   l e a s t   two  s h a r p e n e d   p i n s   m o u n t e d   so  as  to  f a c e  

one  a n o t h e r   on  r e s p e c t i v e   f i r s t   and  s e c o n d   p a r a l l e l   s u p p o r t s  
w h i c h   a r e   r e l a t i v e l y   p i v o t a l l y  m o v a b l e ;   and  (b)  t h e  

f i r s t   and  s e c o n d   p i n   s u p p o r t s   a r e   p i v o t a l l y   moved  so  as  t o  

be  a t   r i g h t - a n g l e s   to   one  a n o t h e r ,   w h e r e b y   t h e   r e s p e c t i v e  

l e a d i n g   e d g e s   of  t h e   c a s e   i m p a l e d   on  t h e   p i n s   a re   p i v o -  

t a l l y   o p e n e d   f rom  a  c l o s e d   p a r a l l e l   p o s i t i o n  t o   a  p o s i t i o n  
w h e r e   t h e   s i d e s   of  t h e   c a s e   a r e   a t   r i g h t - a n g l e s   to  o n e  

a n o t h e r .  

The  i n v e n t i o n   a l s o   i s   d i r e c t e d   to   a  m e t h o d   o f  

a d h e s i v e l y   s e a l i n g   t h e   m a j o r   and  m i n o r   f l a p s   of  an  e r e c t e d  

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

s u r f a c e s   of  t h e   m a j o r   and  m i n o r   f l a p s   w h i l e   t h e   m a j o r  

f l a p s   a r e   in   o n l y   a  s l i g h t l y   r a i s e d   p o s i t i o n ,   w h i c h  



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

a r r a n g e d   to   p e n e t r a t e   i n t o   t h e   s p a c e   b e t w e e n   t h e  

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

t h e   c a s e   b o d y   and  to   s p r a y   l i q u i d   a d h e s i v e   on  t o   t h e  

i n t e r i o r   s u r f a c e s   of  t h e   m a j o r   f l a p s   and  t h e   e x t e r i o r  

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

The  i n v e n t i o n   i s   f u r t h e r m o r e   d i r e c t e d   t o  a  

m e t h o d   of   s p r a y i n g   t h e   i n t e r i o r   s u r f a c e s   of   t h e   m a j o r  

f l a p s   and  t h e   e x t e r i o r   s u r f a c e s   of  t h e   m i n o r   f l a p s   o f  

an  e r e c t e d   c a s e ,   c o m p r i s i n g :  

(a)  m o v i n g   t h e   l e a d i n g   edge   of   a  c a s e  

l a t e r a l l y   p a s t   f i r s t   e l e c t r i c   s e n s i n g   means   a r r a n g e d   t o  

d e t e c t   t h e   l e a d i n g   e d g e ;  

(b)  m o v i n g   t h e   l e a d i n g   e d g e   of  t h e   c a s e  

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

in  a  p a t h   w i t h   t h e   f i r s t   e l e c t r i c   s e n s i n g   m e a n s   p a r a l l e l  

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

m e a n s   b e i n g   a r r a n g e d   a l s o   t o   d e t e c t   t h e   l e a d i n g  e d g e ;  

(c)  m o v i n g   t h e   l e a d i n g   edge   of   t h e   c a s e  

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

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

p a r a l l e l   t o   t h e   p a t h   of  t r a v e l   of  t h e   c a s e ,   t h e   t h i r d  

s e n s i n g   m e a n s   b e i n g   a r r a n g e d   a l s o   to   d e t e c t   t h e   l e a d i n g  

e d g e   and  b e i n g   c o n n e c t e d   to   an  e l e c t r i c a l   p o w e r   s u p p l y   s o  

t h a t ,   on  a c t u a t i o n ,   t h e   t h i r d   s e n s i n g   means   s e n d s   a n  

e l e c t r i c a l   s i g n a l   t o   a  s o l e n o i d   w h i c h   upon   r e c e i v i n g   t h e  

s i g n a l   a c t u a t e s   an  a i r   v a l v e   w h i c h   in   t u r n   a c t u a t e s   a  

l i q u i d   a d h e s i v e   s p r a y   m e a n s   w h i c h   c o m m e n c e s   to   s p r a y  
a d h e s i v e   u p o n   t h e   i n t e r i o r   s u r f a c e s   of  t h e   m a j o r   f l a p s  

and  t h e   e x t e r i o r   s u r f a c e s   of  t h e   m i n o r   f l a p s   of   t h e   c a s e  

a t   a  f i r s t   l o c a t i o n ;  

(d)  moving  the  l ead ing   edge  of  the  case  l a t e r a l l y  

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

w i t h   t h e   f i r s t ,   s e c o n d   and  t h i r d   e l e c t r i c   s e n s i n g  

means   p a r a l l e l   t o   t h e   p a t h   of  t r a v e l   of   t h e   c a s e ,   t h e  



f o u r t h   e l e c t r i c   s e n s i n g   m e a n s   a l s o   b e i n g   a r r a n g e d   t o  

d e t e c t   t h e   l e a d i n g   edge   and  b e i n g   c o n n e c t e d   to   a n  

e l e c t r i c a l   power   s u p p l y   so  t h a t ,   upon   d e t e c t i n g   t h e  

l e a d i n g   edge   of  t h e   c a s e ,   an  e l e c t r i c a l   s i g n a l   i s   s e n t  

to   d e - a c t i v a t e   t h e   s o l e n o i d ,   w h i c h   in  t u r n   s t o p s   f u r t h e r  

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

t h e   m a j o r   f l a p s   and  t h e   e x t e r i o r   s u r f a c e s   of  t h e   m i n o r  

f l a p s   of  t h e   c a s e ;  

(e)  d e t e c t i n g   t h e   t r a i l i n g   edge   of  t h e   c a s e  

by  means   of  t h e   f i r s t   e l e c t r i c   s e n s i n g   means   as  t h e  

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

c o n n e c t i n g   t h e   f i r s t   s e n s i n g   means   to   an  e l e c t r i c a l  

p o w e r   s u p p l y   s o u r c e ,   e m i t t i n g   a  s i g n a l   to   t h e   s o l e n o i d  

t h e r e b y   c a u s i n g   t h e   s o l e n o i d  t o   a c t i v a t e   an  a i r   v a l v e ,  

w h i c h   in  t u r n   c a u s e s   t h e   a d h e s i v e   h e a d   to   s p r a y   a d h e s i v e  

on  t h e   i n t e r i o r   s u r f a c e s   of  t h e   m a j o r   and  t h e   e x t e r n a l  

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

l o c a t i o n ;   a n d  

(f)  d e t e c t i n g   t h e   t r a i l i n g   edge   of   t h e   c a s e  

by  means   of  t h e   s e c o n d   e l e c t r i c   s e n s i n g   m e a n s - a s   t h e  

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

c o n n e c t i n g   t h e   s e c o n d   s e n s i n g   means   to   an  e l e c t r i c a l  

p o w e r   s u p p l y   s o u r c e ,   e m i t t i n g   a  s i g n a l   to   t h e   s o l e n o i d ,  

w h i c h   t h e r e b y   d e - a c t i v a t e s   t h e   s o l e n o i d ,   and  in   t u r n  

s t o p s   t he   s p r a y i n g   of  a d h e s i v e   upon  t h e   m a j o r   and  m i n o r  

f l a p s   of  t h e   c a s e   a t   t h e   s e c o n d   l o c a t i o n .  

A  p r o c e s s   and  an  a p p a r a t u s   a r e   a l s o   p r o v i d e d ,  

a c c o r d i n g   to   f u r t h e r   a s p e c t s   of  t h e   i n v e n t i o n ,   w h e r e b y  

l i q u i d   c o l d - c u r e   a d h e s i v e s   can  be  u s e d   in  t h e   r a p i d  

a d h e r i n g   t o g e t h e r   of  f i b r o u s   s u r f a c e s   s u c h   as  t a k e s   p l a c e  

in  t h e   e r e c t i o n   and  c o n s t r u c t i o n   of  c o r r u g a t e d   c a r d b o a r d  

b o x e s   and  c a s e s   f rom  c o r r u g a t e d   c a r d b o a r d   f l a t s .   U s e f u l  

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

t h e   i n v e n t i o n   a r e   in   t h e   r a n g e   f rom  v i r t u a l l y   i n s t a n t a n e o u s  

to  1 - 1 / 2   s e c o n d s ,   d e p e n d i n g   upon  p r o c e s s   v a r i a b l e s   s u c h   a s  



t e m p e r a t u r e ,   p r e s s u r e   and  t h e   t y p e   of   c o r r u g a t e d   c a r d -  

b o a r d   u s e d .   S i n c e   t h e   c o l d   a d h e s i v e   c u r e - t i m e   i s   v e r y  

s h o r t ,   t h e   a p p a r a t u s   and  p r o c e s s   can   be  u s e d   in   c o n v e n -  

t i o n a l   h o t - m e l t   a d h e s i v e   box  e r e c t i o n   and  g l u i n g   l i n e s .  

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

and  a p p a r a t u s   i s   t h a t   t h e   o v e r a l l   c o s t   of  t h e   s y s t e m   i s  

a b o u t   one   f i f t h   of  t h e   c o s t   of  a  t y p i c a l   h o t - m e l t  

a d h e s i v e   s y s t e m .  

The  c o l d   a d h e s i v e   u s e d   in   ou r   p r o c e s s   a n d  

a p p a r a t u s   i s   d e s i r a b l y   s p r a y e d   or  b r o a d c a s t   upon   t h e  

c o r r u g a t e d   c a r d b o a r d   in  a t o m i z e d   f o r m ,   u s i n g   a d h e s i v e  

s p r a y   n o z z l e s .   A  t h i n   s p r e a d - o u t   d o t t e d   or  a t o m i z e d  

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

of  t h e   c o r r u g a t e d   c a r d b o a r d   to   be  g l u e d ,   i s   b e l i e v e d  

t o  b e   a  r e q u i r e m e n t   f o r   s a t i s f a c t o r y   p e r f o r m a n c e   o f  

t h e   s y s t e m   u n d e r   t h e   p r o c e s s   c o n d i t i o n s   and  a p p a r a t u s  

of  o u r   i n v e n t i o n .  

The  i n v e n t i o n   i s   a l s o   d i r e c t e d   to   a  p r o c e s s  

f o r   a d h e r i n g   two  f i b r o u s   s u r f a c e s   t o g e t h e r   by  means   o f  

a  l i q u i d   c o l d - c u r e   a d h e s i v e   c o n t a i n i n g   a  s o l v e n t   c a r r i e r ,  

w h i c h   i s   c h a r a c t e r i s e d   in   t h a t  

(a)  l i q u i d   c o l d - c u r e   a d h e s i v e   i s   s p r a y e d   o n  

t h e   i n t e r f a c e   s u r f a c e   of  one  of   t h e   f i b r o u s   s u r f a c e s  

in  a  t h i n   d i s c r e t e   p a r t i c l e   p a t t e r n ;   a n d  

(b)  t h e   two  f i b r o u s   s u r f a c e s   a r e   p r e s s e d  

t o g e t h e r   u n d e r   h i g h   p r e s s u r e   s u f f i c i e n t   to   c a u s e   t h e  

s o l v e n t   c a r r i e r   in   t h e   c o l d - c u r e   a d h e s i v e   to   d i s p e r s e  

i n t o   t h e   i n t e r s t i c e s   of  t h e   f i b r e s   of  t h e   two  s u r f a c e s ,  

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

r a p i d l y   t o   s e c u r e   t h e   two  s u r f a c e s   t o g e t h e r .  

The  p r e s s u r e   a p p l i e d   can  be  in   t h e   r a n g e   f r o m  

1.4   to   1 1 . 2   k g / c m 2 ,   i . e .   a b o u t   2 0  -   160  l b s   p e r   sq  i n .  

The  c o l d   c u r e   a d h e s i v e   may  be  a  p o l y v i n y l   a c e t a t e   r e s i n  

e m u l s i o n .   The  f i b r o u s   s u r f a c e s   b e i n g   a d h e r e d   t o g e t h e r  

a r e   t h e   i n t e r f a c e   s u r f a c e s   of  two  p i e c e s   of   c o r r u g a t e d  



c a r d b o a r d .   The  d u r a t i o n   of   t h e   c o m p r e s s i o n   can  u s e f u l l y  

be  a b o u t   1 .0   to  2 .0   s e c o n d s .  

The  s y s t e m   a l s o   i n c l u d e s   c o l d - c u r e   a d h e s i v e  

a p p l i c a t i o n s   w h e r e   t h e   a d h e s i v e   has   b e e n   a p p l i e d   to  a  

f i b r o u s   s u r f a c e ,   a l l o w e d   to   s e t   and  d r y   and  i s  t h e n  

r e w e t t e d   a t   some  l a t e r   s u i t a b l e   t i m e .   I t   has   b e e n  

d i s c o v e r e d   t h a t   s a t i s f a c t o r y   a d h e s i v e   s t r e n g t h s   can  b e  

o b t a i n e d   u s i n g   our   s y s t e m   and  a p p a r a t u s   on  r e w e t t e d  

s u r f a c e s   h a v i n g  p r e v i o u s l y   a p p l i e d   and  d r i e d   c o l d - c u r e  

a d h e s i v e   t h e r e o n .  

In  t h e   a p p a r a t u s   u s e d   f o r   r a p i d l y   a d h e r i n g  

t o g e t h e r   t h e   i n t e r f a c e   s u r f a c e s   of  two  f i b r o u s   m a t e r i a l s  

by  t h e   a p p l i c a t i o n   of   h i g h   p r e s s u r e   u s i n g   a  f l u i d   c o l d -  

c u r e   a d h e s i v e   s y s t e m ,   (a)  m e a n s  

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

of  l i q u i d   c o l d - c u r e   a d h e s i v e   p a r t i c l e s   on  a t   l e a s t   o n e  

of   t h e   i n t e r f a c e   s u r f a c e s   of  t h e   f i b r o u s   m a t e r i a l s   t o  

be  a d h e r e d   t o g e t h e r ;   and  (b)  means   a r e   p r o v i d e d   f o r  

t h e n   j u x t a p o s i t i o n i n g   t h e   two  s u r f a c e s   and  a p p l y i n g   h i g h  

p r e s s u r e   to   t h e   two  e x t e r i o r   s u r f a c e s   of   t h e   two  m a t e r i a l s  

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

of  t h e   two  m a t e r i a l s .  

In  t h e   a p p a r a t u s ,   t h e   means   f o r   a p p l y i n g  

p r e s s u r e   to   one  of  t h e   e x t e r i o r   s u r f a c e s   of  t h e   t w o  

m a t e r i a l s   p r e f e r a b l y   c o m p r i s e   a  p l a t e   w h i c h   c o n t a c t s   s u c h  

e x t e r i o r   f a c e   in  p a r a l l e l   and  so  f o r c e s   i t   at   h i g h  

p r e s s u r e   i n t o   j u x t a p o s i t i o n   w i t h   t h e   s e c o n d   f i b r o u s  

s u r f a c e .   For   e x a m p l e ,   a  p n e u m a t i c a l l y - d r i v e n   hammer  m a y  
be  u s e d   to   a p p l y   t h e   h i g h   p r e s s u r e   to   t h e   p l a t e .  

I n   o r d e r   t h a t   t h e   i n v e n t i o n   may  be  r e a d i l y  

u n d e r s t o o d ,   p r e f e r r e d   e m b o d i m e n t s   a r e   d e s c r i b e d   b e l o w ,  

by  way  of  e x a m p l e ,   in   c o n j u n c t i o n   w i t h   t he   a c c o m p a n y i n g  

d r a w i n g s ,   in   w h i c h :  

FIGURE  1  r e p r e s e n t s   a  p e r s p e c t i v e   v i ew   of  t h e  

a u t o m a t i c   c a s e   e r e c t o r   and  s e a l e r ;  



FIGURE  2  r e p r e s e n t s   a  p e r s p e c t i v e   v i e w   of   s o m e  

of  t h e   c o m p o n e n t s   and  f r a m e w o r k   of   t h e   a u t o m a t i c   c a s e  

e r e c t o r   and  s e a l e r ;  

FIGURE  3  r e p r e s e n t s   a  p e r s p e c t i v e   v i e w   of  t h e  

g l u e   h e a d ;  

FIGURE  4  r e p r e s e n t s   a  s i d e   e l e v a t i o n   v i e w   o f  

t h e   g l u e   h e a d ;  

FIGURE  5  r e p r e s e n t s   an  end  e l e v a t i o n   v i e w   o f  

t h e   g l u e   h e a d ;  

FIGURE  6  r e p r e s e n t s   a  c u t - a w a y   v i e w   of  t h e  

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

FIGURE  7  r e p r e s e n t s   a  p e r s p e c t i v e   v i e w   of  t h e  

g l u e   h e a d   s p r a y i n g   a d h e s i v e   on  t h e   i n s i d e s   of   t h e   m a j o r  

f l a p s   of   a  c a s e ;  

FIGURE  8  r e p r e s e n t s   a  t o p   e l e v a t i o n   v i e w   o f  

t h e   m a j o r   f l a p s   of  a  c a s e   w i t h   a d h e s i v e   s p r a y e d  

t h e r e o n   a t   f o u r   l o c a t i o n s ;  

FIGURE  9  r e p r e s e n t s   a  p e r s p e c t i v e   v i e w   of  t h e  

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

FIGURE  9a  r e p r e s e n t s   an  end  v i e w   of   t h e   f l a p  

t u r n i n g   and  h o l d - d o w n   m e c h a n i s m   w i t h   a  f l a p   e x t e n d i n g  

d o w n w a r d l y ;  

FIGURE  9b  r e p r e s e n t s   an  end  v i e w   of  t h e   f l a p  

t u r n i n g   and  h o l d - d o w n   m e c h a n i s m   w i t h   a  f l a p   t u r n e d  

i n w a r d l y   and  u p w a r d l y ;  

FIGURE  10  r e p r e s e n t s   a  p e r s p e c t i v e   v i e w   of  t h e  

box  e r e c t o r   j aws   and  m o u n t i n g   a s s e m b l y ;  

FIGURE  10a  r e p r e s e n t s  a n   end  v i e w   of  t h e   c a s e  

e r e c t o r   jaw  w i t h   p i n   and  dome  c o m b i n a t i o n   t h e r e o n ;  

FIGURE  11  r e p r e s e n t s   a  s i d e   e l e v a t i o n   v i e w   o f  

t h e   p i n   and  dome  c o m b i n a t i o n   a l i g n e d   w i t h   t h e   end  of  a  

c o r r u g a t e d   c a r d b o a r d   p i e c e ;  

FIGURE  12  r e p r e s e n t s   an  end  e l e v a t i o n   v i e w   o f  

a  c o r r u g a t e d   c a r d b o a r d   p i e c e   f i t t i n g   b e t w e e n   a l t e r n a t i n g  

dome  and  p i n   c o m b i n a t i o n s   m o u n t e d   on  two  p a r a l l e l  



d i s p o s e d   c a s e   e r e c t o r   j a w s ;  

FIGURE  13  r e p r e s e n t s   s e q u e n t i a l   d e p i c t i o n  o f  

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

c o n v e n t i o n a l   c a s e   e r e c t i n g   l i n e ;  

FIGURE  14  r e p r e s e n t s   s e q u e n t i a l   d e p i c t i o n   o f  

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

c a r r y i n g   ou t   t h e   i n v e n t i o n ;  

FIGURES 15  t o   18  r e p r e s e n t   s e q u e n t i a l   v i e w s   o f  

t h e   c a s e - e r e c t i n g   p r o c e d u r e ,   FIGURE  15  r e p r e s e n t i n g   a  

p e r s p e c t i v e   v i e w   of  t h e   p r o c e d u r e   by  w h i c h   a  box  in  t h e  

f l a t t e n e d   s t a t e   i s   p r o j e c t e d   u p w a r d l y   on  to   t h e   p i n s   o f  

t h e   e r e c t o r   j a w s ;  

FIGURE  16  r e p r e s e n t s   a  p e r s p e c t i v e   v i ew   of  t h e  

p r o c e d u r e   by  w h i c h   t h e   f l a t   box  i s   o p e n e d   and  m o v e d  

away  f rom  t h e   m a g a z i n e   by  means   of  t h e   e r e c t o r   j a w s ;  

FIGURE  17  r e p r e s e n t s   a  p e r s p e c t i v e   v i ew   of  t h e  

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

FIGURE  18  r e p r e s e n t s   a  p e r s p e c t i v e   v i ew  of  t h e  

p r o c e d u r e   by  w h i c h   t h e   m a j o r   f l a p s   of  t h e   c a s e   a re   t u c k e d ;  

FIGURE  19  r e p r e s e n t s   a  p e r s p e c t i v e   v i ew  of  t h r e e  

c a s e s   on  t h e   p r o c e s s   l i n e ,   t h e   m a j o r   f l a p s   of  one  c a s e  

b e i n g   s p r a y e d   by  a  g l u e   h e a d ,   t h e   s e c o n d   c a s e   b e i n g  

moved  in  p o s i t i o n   u n d e r   t h e   c o m p r e s s i o n   p l a t e n   and  t h e  

t h i r d   c a s e   h a v i n g   b e e n   moved  f u r t h e r   a l o n g   t h e   l i n e ;  

FIGURE  20  r e p r e s e n t s   a  p e r s p e c t i v e   v i ew  of  t h e  

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

i n t o   t h e   i n t e r i o r   of  one  e r e c t e d   c a s e   so  as  to   s e a l  

t o g e t h e r   t he   m a j o r   and  m i n o r  f l a p s   of  t h e   e r e c t e d   c a s e ;  
FIGURE  21  r e p r e s e n t s   a  s i d e   e l e v a t i o n   v i e w   o f  

an  a i r   and  g l u e   s w i t c h   s y s t e m   w i t h   a u t o m a t i c   c a s e   s i z e  

a d j u s t m e n t ;  

FIGURE  22  r e p r e s e n t s   a  s c h e m a t i c   i l l u s t r a t i o n  

of   an  a l t e r n a t i v e   d e s i g n   of  r a n d o m   g l u e   s w i t c h   w i t h   l a t e  

and  e a r l y   s k i p   gap  t i m i n g ;   a n d  

FIGURES  23  to   30  r e p r e s e n t   s e q u e n t i a l l y   t h e  



o p e r a t i o n   and  t i m i n g   of  t h e   g l u e   s w i t c h   as  i t   i s   c o n -  

t a c t e d   by  a  m o v i n g   c a s e ;  

FIGURE  31  r e p r e s e n t s   a  p e r s p e c t i v e   v i e w   of  a n  

e r e c t e d   c a s e   r e s t i n g   upon   a  p o r t i o n   of   t h e   a u t o m a t i c  

e r e c t o r   and  s e a l e r ;  

FIGURE  31a  r e p r e s e n t s   an  end  e l e v a t i o n   v i e w   o f  

a  t r a n s i t   c o n t r o l   b a r ;  

FIGURE  32  r e p r e s e n t s   a  p e r s p e c t i v e   v i e w   of  a  

l o w e r   h o r i z o n t a l   c o r r u g a t e d   c a r d b o a r d   p i e c e ,   w i t h   a  c o l d  

c u r e   a d h e s i v e   p a t t e r n   s p r a y e d   t h e r e o n ,   and  a  s u p e r i m p o s e d  

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

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

i m p o s e d   c a r d b o a r d   p i e c e ;  

FIGURE  33  r e p r e s e n t s   a  s i d e   e l e v a t i o n   v i e w   o f  

a  c o r r u g a t e d   c a r d b o a r d   p i e c e   ( s u c h   as  a  c a s e   or   box)   a n d  

an  u n d e r l y i n g   c o r r u g a t e d   c a r d b o a r d   p i e c e   ( s u c h   as  t h e  

f l a p s   of  t h e   box)  p r i o r   to   b e i n g   p r e s s e d   t o g e t h e r   by  m e a n s  

of  a  p r e s s u r e   a p p l i c a t o r   ( p l a t e n ) ;  

FIGURE  34  r e p r e s e n t s   a  s i d e   e l e v a t i o n   v i e w   o f  

t h e   c o r r u g a t e d   c a r d b o a r d   p i e c e s   i l l u s t r a t e d   in   FIGURE  32 

p r e s s e d   t o g e t h e r   by  t h e   p r e s s u r e   a p p l i c a t o r ;  

FIGURE  35  r e p r e s e n t s   a  g r a p h i c a l   d e p i c t i o n   o f  

t h e   r e l a t i o n s h i p   b e t w e e n   p e r c e n t a g e   of  f i b r e   t e a r   a n d  

c o m p r e s s i o n   e x e r t e d   on  a  p a p e r - a d h e s i v e - p a p e r   i n t e r f a c e .  

DETAILED  DESCRIPTION  O F  S P E C I F I C  

EMBODIMENTS  OF  THE  INVENTION 

As  can  be  s e e n   f r o m   FIGURE  1,  an  a u t o m a t i c   c a s e  

e r e c t o r   and   s e a l e r   1  of  t h e   i n v e n t i o n   i s   n o t a b l e   f o r   i t s  

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

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

a  c a s e   f r o m   t h e   f l a t   s t a t e ,   i . e .   a  s o - c a l l e d   " c a s e   f l a t " ,  

and  g l u i n g   i t   in  e r e c t e d   f o r m .   The  m a g a z i n e   of  f l a t  

b o x e s   i s   shown  a t   t h e   r i g h t   s i d e   of  t h e   e r e c t o r   and  s e a l e r  

1.  The  s p r a y i n g   and  s e a l i n g   o p e r a t i o n s   f o r   t h e   c a s e  

e r e c t o r   and  s e a l e r   1  a r e   h o u s e d   in   a  h o o d   3,  c o n s t r u c t e d  



of  s u i t a b l e   m e t a l   o r   f i b r e g l a s s .   The  hood  3  and  t h e  

m a g a z i n e   2  r e s t   on  a  s t r o n g   f r a m e   4 .  

The  m a g a z i n e   2  h a s ,   in   e f f e c t ,   i n f i n i t e   l e n g t h  

b e c a u s e   i t   h o u s e s   t h e   c a s e s   in   an  e d g e - s u p p o r t e d  

a r r a n g e m e n t   ( i n   c o n t r a s t   to   v e r t i c a l  h o p p e r s ) .   T h u s ,  

t h e   l e n g t h   of  t h e   m a g a z i n e   2  can  be  v a r i e d   to   h o l d ,  

f o r   e x a m p l e ,   a  1 /2   h o u r   s u p p l y   or  many  h o u r s   s u p p l y   of  f l a t  

c a s e s .  

FIGURE  2  i l l u s t r a t e s   a  p e r s p e c t i v e   v i e w   of  t h e  

f r a m e w o r k   and  v a r i o u s   c o m p o n e n t s   of  t h e   c a s e   e r e c t o r   a n d  

s e a l e r   1.  The  c a s e s   a r e   p l a c e d   on  a  w a l k i n g   t r a c k   5 ,  

w h i c h   a d v a n c e s   t h e   h o r i z o n t a l   s t a c k   of  f l a t   c a s e s   to   t h e  

l e f t .  

The  f r a m e   4  b e a r i n g   t h e   w a l k i n g   t r a c k   5  can  b e  

a d j u s t e d   to   a c c o m m o d a t e   d i f f e r e n t   c a s e   or  box  l e n g t h s   b y  

a  c a s e - l e n g t h   a d j u s t i n g   h a n d l e   6.  The  f r a m e   4  can  b e  

a d j u s t e d   to   a c c o m m o d a t e   v a r i o u s   w i d t h s   of  b o x e s   by  a  c a s e -  

w i d t h   a d j u s t i n g   h a n d l e   7 .  

The  w a l k i n g   t r a c k   5  i s   d r i v e n   by  a  w a l k i n g   t r a c k  

d r i v e   8,  w h i c h ,   by  m e a n s   of  an  e c c e n t r i c   m e c h a n i s m ,   c a u s e s  

a  p a i r , - o f   t h e   b a r s   of   t h e   w a l k i n g   t r a c k   5  t o   r i s e   s l i g h t l y ,  

move  f o r w a r d   s l i g h t l y   and  t h e n   d r o p   s l i g h t l y ,   b e f o r e  

r e t u r n i n g   to   t h e i r   o r i g i n a l   p o s i t i o n .   In  t h i s   way,   t h e  

c a s e s   m o u n t e d   on  t h e   w a l k i n g   t r a c k   5  a r e   u r g e d   to   move  t o  

t h e   l e f t   s l i g h t l y ,   so  t h a t   t h e r e   i s   a l w a y s   a  f l a t   c a s e   a t  

t h e   f r o n t   of  t h e   m a g a z i n e   2 .  

At  t h e   f r o n t   of   t h e   w a l k i n g   t r a c k   5,  two  c a s e  

i n j e c t o r s   9  a r e   p o s i t i o n e d .   T h e s e   i n j e c t o r s   9  d r i v e   o n e  

c a s e   u p w a r d l y   on  to   p i n   and  dome  c o m b i n a t i o n s   11,  w h i c h  

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

p i n   e r e c t o r   j a w s   10.  The  b o t t o m   e d g e s   of  t h e   p i n   e r e c t o r  

j a w s   10  a r e   c u r v e d   u p w a r d l y   to  f a c i l i t a t e   u p w a r d   m o v e m e n t  

of  t h e   c a s e   on  to   t h e   p i n   and  dome  c o m b i n a t i o n s   11  of  t h e  

two  j aws   1 0 .  

The  p i n   e r e c t o r   j aws   10  a re   m o u n t e d   on  a  v e r -  



t i c a l   w h e e l e d   b o g e y   12.   The  b o g e y   12,   by  means   of   f o u r  

c i r c u l a r   V - g r o o v e d   c a s t o r s ,   can   t r a v e l   u p w a r d l y   a n d  

d o w n w a r d l y   on  a  V - e d g e   v e r t i c a l   e r e c t o r   t r a c k   13.  T h e  

p i n   e r e c t o r   j a w s   10  a r e   c o n n e c t e d   to   t h e   b o g e y   12  b y  

m e a n s   of  p a r a l l e l   m o t i o n   p i v o t   b a r s   1 4 .  

Once  a  f l a t   c a s e   has   b e e n   i n j e c t e d   r a p i d l y  

u p w a r d l y   on  to   t h e   p i n s   of   t h e   e r e c t o r   j aws   10  ( in   c l o s e d  

p a r a l l e l   p o s i t i o n ) ,   t h e r e b y   f o r c i n g   t h e   t op   e d g e s   of  t h e  

f l a t   c a s e   on  t o   t h e   p i n s ,   t h e   two  j aws   10  o p e n ,   so  t h a t  

r a t h e r   t h a n   b e i n g   p a r a l l e l   to   one  a n o t h e r ,   t h e y   a r e  

o r i e n t e d   a t   r i g h t - a n g l e s   t o   one   a n o t h e r .   In  d o i n g   t h i s ,  

t h e y   open   o u t   t h e   f l a t   c a s e   i n t o   a  r e c t a n g u l a r   s h a p e   ( a s  

s e e n   f rom  t h e   t o p ) .   The  o p e n e d   c a s e   i s   s h i f t e d   f o r w a r d l y  

by  t h e   o p e n i n g   m o t i o n   of  t h e   e r e c t o r   j aws   10  to   a  p o i n t  

w h e r e   i t   can  be  l o w e r e d   on  to   a  m i n o r   c a s e   f l a p   r e a r  

t u c k e r   16  and  a  m i n o r   c a s e   f l a p   f r o n t   t u c k e r   17.  The  o p e n  

c a s e   i s   t h e n   l o w e r e d   by  t h e   w h e e l e d   b o g e y   12  r u n n i n g  

down  t h e   v e r t i c a l   e r e c t o r   t r a c k   1 3 .  

In  FIGURE  2,  t h e   m i n o r   f l a p   f r o n t   t u c k e r   17  i s  

shown  in   r a i s e d   p o s i t i o n .   The  s l a n t e d   f a c e s   of  t h e   m i n o r  

f l a p   t u c k e r s   16  and  17  c a u s e   t h e   m i n o r   f l a p s   of  t h e  

e r e c t e d   c a s e   to   b e n d   i n w a r d l y   and  s u b s e q u e n t l y   to   l i e   f l a t  

in   a  h o r i z o n t a l   p o s i t i o n .   S h o r t l y   t h e r e a f t e r ,   m a j o r   f l a p  

t u c k e r s   "18,  one  m o u n t e d   on  e a c h   s i d e   of  t h e   a s s e m b l y   l i n e ,  

c a u s e   t h e   m a j o r   f l a p s   of  t h e   e r e c t e d   c a s e   to   b e n d   i n w a r d l y  

i n t o   a  p a r t i a l l y   t u c k e d   p o s i t i o n .   T h e n ,   t h e   m i n o r   f l a p  

f r o n t   t u c k e r   17 ,   b e i n g   p i v o t a l l y   m o u n t e d ,   p i v o t s  

d o w n w a r d l y   to   a  h o r i z o n t a l   p o s i t i o n ,   to   p e r m i t   a  c a s e  

t r a n s i t   p u s h e r   15  to   p u s h   t h e   c a s e   f o r w a r d l y   ( to   t h e   l e f t )  

o v e r   a  g l u e   h e a d   2 0 .  

Not  shown  in   FIGURE  2  i s   t h e   r a n d o m   g l u e   s w i t c h  

s e q u e n c i n g   s y s t e m   19,  d e s c r i b e d   in   more   d e t a i l   l a t e r   i n  

a s s o c i a t i o n   w i t h   FIGURE  21.   The  r a n d o m   g l u e   s w i t c h   s y s t e m  

19  d e t e r m i n e s   t h e   p o s i t i o n   of  t h e   c a s e   on  t h e   a p p a r a t u s  

and  s i g n a l s   t h e   g l u e   h e a d   20  to   s p r a y   c o l d   a d h e s i v e  



a c c o r d i n g   to   a  p r e d e t e r m i n e d   p a t t e r n   on  to   t h e   i n s i d e  

s u r f a c e s   of  t h e   two  p a r t i a l l y - o p e n e d   m a j o r   f l a p s   of  t h e  

c a s e .  

Once  t h e   a d h e s i v e   has   b e e n   a p p l i e d ,   t h e   c a s e  

i s   p u s h e d   f o r w a r d l y   ( to   t h e   l e f t ) .   so  t h a t   t h e   m a j o r   f l a p s  

move  o f f   t h e   h o l d - d o w n   f i n g e r s   18  and  on  to   a  c o m p r e s s i o n  

p l a t e   22,  b e t w e e n   e n d l e s s   a l i g n m e n t   b e l t s   21.  A  c a s e  

c o m p r e s s i o n   p l a t e n   24,   a f f i x e d   to   a  c a s e   c o m p r e s s i o n  

m a s t   25,  i s   m o u n t e d   a b o v e   t h e   c o m p r e s s i o n   p l a t e   22  b y  

means   of  s u p p o r t   l e g s   23.  T h i s   u n i t   i s   c a p a b l e   o f  

t r a v e l l i n g   u p w a r d l y   and  d o w n w a r d l y   by  means   of  m a s t   t r a v e l  

w h e e l s   26.  The  p l a t e n   24  d e s c e n d s   i n t o   t h e   i n t e r i o r   o f  

t h e   c a s e   r e s t i n g   on  t h e   c o m p r e s s i o n   p l a t e   22  and  a p p l i e s  

a  s t r o n g   f o r c e   to   t h e   b o t t o m m a j o r   and  m i n o r   f l a p s   of   t h e  

c a s e ,   w i t h   s p r a y e d   c o l d   a d h e s i v e   t h e r e i n ,   t h e r e b y   r a p i d l y  

a d h e r i n g   t h e   f l a p s   t o g e t h e r .   A  s t r o n g   f o r c e   i s   a p p l i e d  

to   t h e   t o p   of  t h e   c o m p r e s s i o n   m a s t   25  by  means   o f  a   h i g h  

c o m p r e s s i o n   r o c k e r   27  and  c o m p r e s s i o n   b o o s t e r   2 8 .  

FIGURE  3  i l l u s t r a t e s   in  p e r s p e c t i v e   a  d e t a i l e d  

v i e w   of  t h e   g l u e   h e a d   20.  The  g l u e   h e a d   20  i s   c o n s t r u c t e d  

of  a  ma in   body   29 ,   w h i c h   has   m o u n t e d   on  i t s   f r o n t ,   a  p a i r  

of  3600  r o t a t i n g   n o z z l e   h e a d s   30.  A  c o v e r   p l a t e   31 

is   s e c u r e d   to  t h e   r e a r   of  t h e   ma in   b o d y   29,   w h i c h ,   w i t h   t h e  

c o v e r   p l a t e   31,  i s   a f f i x e d   on  a  m o u n t i n g   and  s u p p l y   f i n   32 

by  means   of  s u i t a b l e   s c r e w s   and  b o l t s   t h r o u g h   h o l e s   3 3 .  

The  r o t a t i n g   n o z z l e   h e a d s   30  a r e   each   c o n s t r u c t e d  

w i t h   a  g l u e   j e t   and  n e e d l e   c o m b i n a t i o n   34.  A  c r o s s - b l o w e r  

a i r   n o z z l e   35  i s   p o s i t i o n e d   a t   r i g h t - a n g l e s   and  c l o s e   t o  

t h e   g l u e   j e t   n e e d l e   34.  Glue  f o r   t h e   g l u e   head   20  i s  

s u p p l i e d   t h r o u g h   a  g l u e   s u p p l y   p o r t   36.  A i r   f o r   t h e   a i r  

n o z z l e   35  i s   s u p p l i e d   t h r o u g h   an  a i r   p o r t   37.  A i r   r e -  

q u i r e d   to   r e t r a c t   t h e   n e e d l e   34  in   t h e   g l u e   j e t   34  i s  

s u p p l i e d   t h r o u g h   an  a i r   p o r t   3 8 .  

FIGURE  4  r e p r e s e n t s ,   c l o s e   to   a c t u a l   s i z e ,   a  

s i d e   e l e v a t i o n   v i e w   of  t h e   g l u e  h e a d   20,   d e s c r i b e d   i n  



a s s o c i a t i o n   w i t h   FIGURE  3.  I t   s h o u l d   be  n o t e d   t h a t   t h e  

g l u e   h e a d   20 ,   as  shown  in   FIGURE  4,  i n c l u d e s   an  a d j u s t i n g  

s c r e w   40  w h i c h   i s   l o c a t e d   on  t h e   r e a r   f a c e   of   t h e   c o v e r  

p l a t e   3 1 .  

FIGURE  5  i l l u s t r a t e s   an  end  e l e v a t i o n   v i e w   o f  

t h e   g l u e   h e a d   20,   w h i c h   i s   a g a i n   shown  c l o s e   to   a c t u a l  

s i z e ,   as  in   FIGURE  4.  The  d i m i n u t i v e   s i z e   of  t h e   g l u e  

h e a d   20  and  t h e   f a c t   t h a t   i t   i s   r e l i a b l e   in   o p e r a t i o n   a r e  

b e l i e v e d   t o   be  m a j o r   i n n o v a t i o n s   and  r e p r e s e n t   s u b s t a n t i a l  

a d v a n c e s   o v e r   much  l a r g e r   a n d  m o r e  c u m b e r s o m e   g l u e   h e a d s  

now  u s e d   in   c a s e - e r e c t o r   and  s e a l i n g   l i n e s   and  e q u i p m e n t .  

The  r o t a t i n g   n o z z l e   h e a d s   30,   as  shown  in  FIGURE  5,  a r e  

p o s i t i o n e d   so  as  to   s p r a y   a d h e s i v e   in  o p p o s i t e   d i r e c t i o n s  

to   one  a n o t h e r ,   t h a t   i s ,   h o r i z o n t a l l y   to  e i t h e r   s i d e   o f  

t h e   g l u e   h e a d   20.  The  c r o s s - b l o w e r   a i r   n o z z l e   35  f o r   e a c h  

n o z z l e   h e a d   30  i s   c a r r i e d   in   a  r o t a r y   a i r   n o z z l e   body   39  f o r  

e a c h   n o z z l e .  

FIGURE  6  i l l u s t r a t e s   a  c u t - a w a y   v i e w ,   l a r g e r   t h a n  

a c t u a l   s i z e ,   of  t h e   g l u e   h e a d   20.  The  r o t a t i n g   n o z z l e   h e a d  

30  i s   shown  a t   t h e   t o p   of   t h e   m a i n   body   29.  T h e  m a n n e r  

in  w h i c h   a  g l u e   v o l u m e   a d j u s t i n g   s c r e w   40  f i t s   w i t h i n   t h e  

c o v e r   p l a t e   31  i s   r e a d i l y   s e e n .   E x t e n d i n g   o v e r   a  s u b -  

s t a n t i a l   l e n g t h   w i t h i n   t h e   body  29  i s   a  n e e d l e   s t e m   43.   A t  

t h e   t o p ,   t h i s   n e e d l e   s t e m   43  f i t s   w i t h i n   a  n o z z l e   c o n e   4 2 .  

The  n e e d l e   s t e m   43  can  move  s l i g h t l y   u p w a r d l y   or   d o w n -  

w a r d l y   as  r e q u i r e d   to   e n a b l e   g l u e   to   be  e j e c t e d   a r o u n d   t h e  

c i r c u m f e r e n c e   of  t h e   n e e d l e   43.  At  t h e   t o p ,   t h e   n e e d l e  

43  i s   p o i n t e d   and  f i t s   w i t h i n   a  s e a t   41  in  t h e   cone   4 2 .  

The  n e e d l e   s t e m   43  i s   m o u n t e d   w i t h i n   t h e   b o d y   29  by  m e a n s  

of  a  s e r i e s   of  s e a l s   c o m p r i s i n g   n e e d l e   s t e m   s e a l s   44,  a  

b r a s s   s e a l   r e t a i n e r   45,  a  s e a l   p r e s s u r e   s p r i n g   46,   a  

p i s t o n   48  and  a  p i s t o n   s e a l   49.  An  a i r   c h a m b e r   47  i s  

l o c a t e d   a b o v e   t h e   p i s t o n   48.  A  v a r i a b l e   s p r i n g   5 0  

( p i s t o n   r e t u r n )   i s   p o s i t i o n e d   b e l o w   t h e   p i s t o n   48  a n d  

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



d i r e c t i o n s .   The  s p r a y   p a t t e r n   53  a s s u m e s   a  f a n   s h a p e   i n  

e a c h   c a s e .   A  f u r t h e r   a d v a n t a g e   of  t h i s   a r r a n g e m e n t   i s  

t h a t   t h e   g l u e   h e a d   20  i s   c o n f i n e d   w i t h i n   t h e   p a r t i a l l y -  

c l o s e d   m a j o r   f l a p s   55,   so  t h a t   v e r y   l i t t l e   of  t h e   g l u e  

e s c a p e s   i n t o   t h e   a i r .   Thus   c o a t i n g - o u t   of   t h e   g l u e   o n  

s u r r o u n d i n g   e q u i p m e n t   i s   m i n i m i z e d .   The  d i r e c t i o n   o f  

t r a v e l   of  t h e   c a s e   54  a l o n g   t h e   l i n e   i s   shown  by  a n  

a r r o w .  

FIGURE  8  i l l u s t r a t e s   how  g l u e   f rom  t h e   g l u e  

h e a d   20  i s   s p r a y e d   in   a  f a n - l i k e   p a t t e r n   53  f rom  t h e  

p a i r   of  n o z z l e s   34  to   a p p l y   f o u r   g e n e r a l l y   s q u a r e   a r e a s  

of  a d h e s i v e   56  a t   f o u r   l o c a t i o n s   on  t h e   m a j o r   f l a p s   55  

of  t h e   c a s e   54.  I t   i s   i m p o r t a n t   to  n o t e   t h a t   t h e   g l u e   i s  

a p p l i e d   in   t h e   f o u r   a r e a s   so  t h a t   a  m a r g i n   i s   l e f t   a r o u n d  

t h e   c i r c u m f e r e n c e s   of  t h e s e   f o u r   g l u e   a r e a s   56,   t o   a v o i d  

o v e r s p r a y   on  t o   t h e   e x t e r i o r   p o r t i o n s   of  t h e   c a s e   o r  

s u r r o u n d i n g   e q u i p m e n t .   The  t i m i n g   of  g l u e   a p p l i c a t i o n  

i s   governed  by  t h e   r a n d o m   g l u e   s w i t c h   19  d e s c r i b e d   i n  

d e t a i l   l a t e r   in  a s s o c i a t i o n   w i t h   FIGURE  21.   The  r a n d o m  

g l u e   s w i t c h   19  i s   v e r y   v e r s a t i l e   and  can  s e n s e   v a r i o u s  

s i z e s   of  b o x .   By  s e n d i n g   a p p r o p r i a t e   e l e c t r i c a l   s i g n a l s ,  

i t   can   e n s u r e   t h a t   g l u e   i s   p r o p e r l y   s p r a y e d   a t   p r e -  .  
d e t e r m i n e d   p o i n t s   upon   t h e   i n t e r i o r   s u r f a c e s   of  t h e   m a j o r  

f l a p s   of  c a s e s   as  t h e y   t r a v e l   a l o n g   t h e   l i n e .  

FIGURE  9  r e p r e s e n t s   a  p e r s p e c t i v e   v i e w   of  t h e  

m a j o r   f l a p   t u r n i n g   and  h o l d - d o w n   m e c h a n i s m   18.  T h e  

m e c h a n i s m   18  c o m p r i s e s   a  p a i r   of  p a r a l l e l   f i n g e r - l i k e  

p r o n g s   57  e x t e n d i n g   f rom  an  a x i a l l y - r o t a t a b l e   c y l i n d r i c a l  

b a s e   58,  w h i c h   i s   a f f i x e d   to   t h e   f r a m e   4  i m m e d i a t e l y   a h e a d  

of  t h e   c a s e   m a g a z i n e   s e c t i o n .   The  c a s e   54,   a f t e r   b e i n g  

e r e c t e d   by  t h e   p i n   e r e c t o r   j aws   10  and  moved  o v e r   t h e  

t u c k e r s   16  and  17,  i s   l o w e r e d   w i t h   i t s   f l a p s   down,   so  t h a t  

t h e   two  m a j o r   f l a p s   55b  e x t e n d   d o w n w a r d l y   b e t w e e n   t h e   t w o  

r e s p e c t i v e   p a i r s   of  p r o n g s   5 7 .  

The  m a n n e r   in   w h i c h   a  m a j o r   f l a p   55  e x t e n d s  



d o w n w a r d l y   b e t w e e n   t h e   p a i r   of   p r o n g s   57  i s   i l l u s t r a t e d  

in  end  e l e v a t i o n   v i e w   in  FIGURE  9a.   The  p r o n g s   57  t h e n  

r o t a t e   c l o c k w i s e   (as   s e e n   in   FIGURE  9a)  t h r o u g h   a p p r o x -  

i m a t e l y   90°  ( s e e   FIGURE  9 b ) ,   w h e r e b y   t h e   m a j o r   f l a p   55  i s  

t u r n e d   i n w a r d l y   and   u p w a r d l y   to   an  a l m o s t   h o r i z o n t a l  

p o s i t i o n .   The  p r o n g s   57  and  b a s e   58  a r e   r o t a t e d   by  a n  

a u t o m a t i c   r o t a t i n g   m e c h a n i s m   ( n o t   shown)   m o u n t e d   on  t h e  

b a c k   of   t h e   p l a t e   or   f r a m e   4.  The  p r o n g s   5 7 , b y   g r i p p i n g  

t h e   m a j o r   f l a p s   55  in   e f f e c t ,   h o l d   t h e   c a s e   54  down  a n d  

p e r m i t   t he   p i n s   64  of  t h e   j aws   10  to   be  p u l l e d   u p w a r d l y  

o u t   of  t h e   c a s e .   A f t e r   t h e   f l a p s   55  h a v e   b e e n   t u r n e d  

i n w a r d l y   and  u p w a r d l y   and  t h e   p i n s   r e m o v e d ,   t h e   b o x  

p u s h e r   15  p u s h e s   t h e   c a s e   54  a l o n g   t h e   a p p a r a t u s   o v e r   t h e  

g l u e   s e c t i o n   and  o f f   t h e   p r o n g s   5 7 .  

FIGURE  10  i l l u s t r a t e s   in  d e t a i l   t h e   c o n s t r u c -  

t i o n   of   t h e   e r e c t o r   j a w s   10,  t h e   p i n   and  dome  c o m b i n a t i o n  

11,  t h e   w h e e l e d   b o g e y   12  and  t h e   p a r a l l e l - m o t i o n   s i d e   p i v o t  

arms  14.  The  e n t i r e   a s s e m b l y   i s   c a p a b l e   of   t r a v e l l i n g  

u p w a r d l y   and  d o w n w a r d l y   on  t h e   v e r t i c a l   e r e c t o r   t r a c k   13  

by  m e a n s   of   V - g r o o v e d   c a s t o r s   67.  T h e s e   c a s t o r s   67  a r e  

r o t a t i o n a l l y   m o u n t e d   on  t h e   b o g e y   12  by  means   of  f o u r   c a s t o r  

a x l e s   69.  The  c a s t o r s   67  t r a v e l   in   p a i r s   u p w a r d l y   a n d  

d o w n w a r d l y   on  t h e   p a i r   of   V - f a c e d   t r a c k s   68.  Upward  m o t i o n  

of  t h e   b o g e y   12  i s   s t o p p e d   a t   a  p r e d e t e r m i n e d   p o i n t   by  a  

p i v o t   s t o p   8 0 .  

The  p a i r   of   e r e c t o r   j aws   10  o p e r a t e   in   c l a m -  

s h e l l   m a n n e r   a b o u t   a  p i v o t   p o i n t   f r o m   a  p o s i t i o n   w h e r e   t h e y  

a r e   p r o x i m a t e   and  p a r a l l e l   to   one  a n o t h e r   to   a  p o s i t i o n  

where  t h e y   a r e   a t   r i g h t - a n g l e s   to  one  a n o t h e r   (as  shown  i n  

FIGURE  1 0 ) .   M o u n t e d   in  l i n e a r   s e r i e s   on  t h e   two  r e s p e c t i v e  
i n t e r i o r   f a c e s   of  t h e   p a i r   of  e r e c t o r   j aws   10  a r e   a  

p l u r a l i t y   of  t h e   p i n   and  dome  c o m b i n a t i o n s   11.  W h i l e   t h e  

n u m b e r   of   p i n   and  dome  c o m b i n a t i o n s   11  can   be  v a r i e d   a s  

r e q u i r e d ,   as  shown  in   FIGURE  10,  f i v e   p i n   and  d o m e  

c o m b i n a t i o n s   11  a r e   p r e f e r a b l y   p o s i t i o n e d   in   a  l i n e   on  t h e  



main   e r e c t o r   jaw  10,   shown  a t   t h e   l e f t   s i d e   of  FIGURE  1 0 ,  

w h i l e   t h r e e   p i n   and  dome  c o m b i n a t i o n s   11  a r e   p r e f e r a b l y  

p o s i t i o n e d   in   a  l i n e   on  t h e   r i g h t   e r e c t o r   jaw  10.  T h e  

two  p i n   and  dome  c o m b i n a t i o n s   11  m o u n t e d   in  t h e   r e g i o n  

of  t h e   e r e c t o r   jaw  10  r e m o t e  f r o m   t h e   p i v o t   p o i n t   h a v e  

p a i r s   of  p i n s ,   w h i l e   t h e   t h r e e   c o m b i n a t i o n s   11  n e a r e r   t o  

t h e   p i v o t   p o i n t   h a v e   s i n g l e   p i n s .  

A  p a i r   of   p i n s ,   r a t h e r   t h a n   a  s i n g l e   p i n ,   p r o v i d e s  

b e t t e r   g r i p p i n g   a c t i o n   on  a  c a s e   w h i c h   has   b e e n   o p e n e d   b y  

means   of  t h e   c l a m - s h e l l - l i k e   a c t i o n   of  t h e   p a i r   of   e r e c t o r  

j aws   10.  The  two  s i d e s   of   t h e   o p e n e d   c a s e   n o t   h e l d   b y  

t h e   p a i r   of  e r e c t o r   j aws   10  c r e a t e   a  b e n d i n g   moment   on  t h e  

two  e r e c t o r   j a w s   10  and   t h i s   m o m e n t  i s   b e t t e r   h a n d l e d   b y  

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

e r e c t o r   j aws   10.  S i n g l e   p i n s   a r e  u s e d   in   t h e   i n t e r i o r  

w h e r e   t h e   g r i p   n e e d   n o t   be  as  s t r o n g .  

Domes  61  a r e   p r e f e r r e d   b e c a u s e   t h e y   g u i d e   t h e  

u p p e r   e d g e s   of  t h e   f l a t   c a s e   e a s i l y   and  s m o o t h l y   on  t o  

t he   s h a r p   p o i n t s   of   t h e   n e e d l e s   or   p i n s   64.  The  p i n s   64 

a r e   m o u n t e d   in   p i n - r e t a i n i n g   b l o c k s   63,   w h i c h   a r e   h e l d  

on  t h e   e r e c t o r   j a w s   10  a t   d e s i r e d   l o c a t i o n s   by  r e t a i n i n g  

s c r e w s   65.  The  s h a r p e n e d   p o i n t s   of   t h e   p i n s   64  a r e  
h a r d e n e d   by  known  m e t a l - h a r d e n i n g   t e c h n i q u e s   and  a r e  

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

t h e   e d g e s  o f   a  c o r r u g a t e d   c a r d b o a r d   b o x ,   w i t h o u t   c r e a t i n g  

a  s u b s t a n t i a l   a m o u n t   of   r e s i s t a n c e .   T h i s   e n s u r e s   t r o u b l e -  

f r e e   o p e r a t i o n .  

.  R e l a t i v e   o r i e n t a t i o n   of  t h e   e r e c t o r   j aws   10  a n d  

t h e   w h e e l e d   b o g e y   12  i s   m a i n t a i n e d   by  means   of  a  s e t   o f  

f o u r   p a r a l l e l - m o t i o n   s i d e   p i v o t   arms  14.  T h e s e   arms  14 

p e r m i t   t h e   e r e c t o r   j a w s   10  to  be  moved  f rom  l e f t   to   r i g h t  

and  in   r e v e r s e ,   as  s e e n   in  FIGURE  10,  and  t h u s   p e r m i t   t h e  

e r e c t e d   c a s e   to   be  o p e n e d   f rom  a  c l o s e d   f l a t   p o s i t i o n  

and  moved  f rom  r i g h t   to   l e f t   a l o n g   t h e   c a s e   e r e c t o r   a n d  

g l u i n g   l i n e .   The  a c t i o n   of  t he   p i v o t   arms  14  i s   c o n t r o l l e d  



by  s i d e - m o t i o n   a c t u a t i o n   d o g s   71  w h i c h   a r e   l o c a t e d   on  t h e  

r e v e r s e   s i d e   of  t h e   b o g e y   12.  T h e s e   d o g s   71  a r e   c o n t r o l l e d  

by  an  a c t u a t i o n   b a r   72,  w h i c h   moves   u p w a r d l y   and  d o w n w a r d l y .  

FIGURE  10a  i l l u s t r a t e s   a  d e t a i l e d   s i d e   v i e w   o f  

t h e   r e l a t i v e   o r i e n t a t i o n   of   a  p i n   64  w i t h   i t s   dome  61,   a s  

m o u n t e d   on  t h e   j a w  p l a t e   10.  The  p i n   64  can  be  r e m o v e d   f o r  

s h a r p e n i n g   or  r e p l a c e m e n t   and  i s   s e c u r e d   in   t h e   p i n   b l o c k  

63  by  m e a n s   of  a  p i n - h o l d i n g   s c r e w   6 6 .  

FIGURE  11  i l l u s t r a t e s   in   e n l a r g e d   v i e w ,   t h e  

m a n n e r   in   w h i c h   t h e   e d g e   of  a  c o r r u g a t e d   K r a f t   c a r d b o a r d  

p i e c e   73  i s   g u i d e d   by  m e a n s   of   a  dome  61  on  to   t h e  

s h a r p e n e d   t i p   of   a  n e e d l e   62.  To  e n a b l e   e f f i c i e n t  

o p e r a t i o n   of  t h e   c a s e - e r e c t i n g   l i n e ,   a t   h i g h   s p e e d ,   i t  

i s   e x t r e m e l y   i m p o r t a n t   t h a t   t h e   edge   of  t h e   c o r r u g a t e d  

b o a r d   73  of   t h e   f l a t   c a s e   i s   g u i d e d   p r e c i s e l y   on  to   t h e  

s h a r p e n e d   t i p   of  t h e   n e e d l e   62.  T h i s   i s   a c c o m p l i s h e d  

by  t h e   dome  6 1 .  

FIGURE  12  i l l u s t r a t e s   in   e n l a r g e d   a n d  

e x a g g e r a t e d   end  e l e v a t i o n   v i e w   t h e   m a n n e r   in  w h i c h   t h e  

a l t e r n a t i n g   p o s i t i o n i n g   of  t h e   domes  61  and  p i n s   62,  o n  

t h e   r e s p e c t i v e   p a r a l l e l   o p p o s i n g   e r e c t o r   jaw  f a c e s   1 0 ,  

f o r c e s   t h e   e d g e   of   t h e   c o r r u g a t e d   c a r d b o a r d   73  to   b e  

g u i d e d   on  to   t h e   t i p s   of   t h e   p i n s   6 2  s u c h   t h a t   t h e   e d g e  

of   t h e   c a r d b o a r d   73  a s s u m e s   a  s i n e - w a v e   p a t t e r n .   T h i s  

s i n e - w a v e   p a t t e r n   in   c o m b i n a t i o n   w i t h   t h e   a c t i o n   of  t h e  

p l u r a l i t y   of   domes  61,   e n s u r e s   t h a t   t h e   edge   of  t h e  

c o r r u g a t e d   c a r d b o a r d   73  i s   i n j e c t e d   on  to   t h e   s h a r p   t i p s  

of  a l l   of   t h e   p l u r a l i t y   of   p i n s   62.  T h i s   e n s u r e s   t h a t  

t h e   c a r d b o a r d   edge   d o e s   n o t   m i s s   t h e   h a r d e n e d   p o i n t s   o r  

i s   s k e w e r e d   o n l y   by  some  of   t h e   p i n s .   I t   can  be  s e e n   i n  

FIGURE  12  t h a t   t h e   a l t e r n a t i n g   dome  and  p i n   d e s i g n   p e r m i t s  

v a r i o u s   t h i c k n e s s e s   of   c a r d b o a r d   73  to   be  h a n d l e d   by  t h e  

p i n   62  and  dome  61  c o m b i n a t i o n .   T h i s   i s   done   by  t h e  

c l e a r a n c e   74  b e t w e e n   t h e   p i n   62  and  t h e   f a c e   of  t h e  

o p p o s i t e   e r e c t o r   jaw  1 0 .  



FIGURE  13  r e f l e c t s   t h e   p r i o r   a r t   and  i l l u s t r a t e s  

t h e   n u m b e r   of   s t e p s   r e q u i r e d   in   o r d e r   to   g l u e   a  c a s e   u s i n g  

c o n v e n t i o n a l   c a s e - g l u i n g   e q u i p m e n t .   U s i n g   s u c h   e q u i p -  

m e n t ,   i t   i s   n e c e s s a r y   f o r   t h e   c a s e   to   t r a v e l   t h r o u g h   f o u r  

c a s e   (box)  l e n g t h s   b e f o r e   t h e   m a j o r   and  m i n o r   f l a p s   of  t h e  

c a s e   can  be  c o m p r e s s i o n   s e a l e d .   F u r t h e r m o r e ,   t h e   p r o c e s s  

i s   e n e r g y - c o n s u m p t i v e ,   n o t   o n l y   b e c a u s e   t h e   c a s e   m u s t   p a s s  

t h r o u g h   f o u r   c a s e   l e n g t h s   in   o r d e r   to   be  g l u e d ,   b u t   a l s o  

t h e   m a j o r   f l a p s   of  t h e   c a s e   m u s t   be  f o l d e d ,   c o m p l e t e l y  

o p e n e d   and  c l o s e d   d u r i n g   t h e   s e q u e n c e .  

FIGURE  14  shows  t h e   m a r k e d   c o n t r a s t   in   d i s t a n c e ,  

t i m e   and  t e c h n i q u e   p o s s i b l e   w i t h   t h e   c a s e   g l u i n g   s y s t e m   o f  

t h i s   i n v e n t i o n ,   when  c o m p a r e d   to   t h e   c o n v e n t i o n a l   m e t h o d  

i l l u s t r a t e d   in   FIGURE  13.  An  i m p o r t a n t   d i s t i n c t i o n   i s   t h a t  

t h e   m a j o r   f l a p s   of  t h e   c a s e ,   in  t h e   p r o c e s s   of  t h e   i n v e n -  

t i o n ,   n e e d   n o t   be  f u l l y   o p e n e d   and  c l o s e d   in   o r d e r   to   b e  

g l u e d .   T h i s   i s   b e c a u s e   of  t h e   u n p r e c e d e n t e d   d i m i n u t i v e  

s i z e   of  t h e   g l u e   h e a d   20  ( w h i c h   h e r e t o f o r e   was  n o t   t h o u g h t  

p o s s i b l e ) ,   and  t h e   e x t r e m e l y   e f f i c i e n t   g l u e - s p r a y i n g   p a t t -  

e r n   w h i c h   can  be  c r e a t e d   by  t h i s   g l u e   h e a d   2 0 .  

The  m e t h o d   w h e r e b y   a  f l a t   c a s e   i s   t a k e n   f rom  a  

m a g a z i n e ,   o p e n e d   i n t o   a  r e c t a n g u l a r   c a s e   s h a p e ,   f o l d e d  

to   t u c k   t h e   u n d e r l y i n g   m i n o r   and  m a j o r   f l a p s   of  t h e   c a s e ,  

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

s e q u e n t i a l l y   in   FIGURES  15  to   2 0 .  

As  can  be  s e e n   in   FIGURE  15,  t h e   w a l k e r   b a r   5 

c o n t i n u a l l y   moves   t h e   f l a t   c a s e s   ( b l a n k s )   so  t h a t   t he   f r o n t  

c a s e   ( t h e   l e f t - m o s t   c a s e )   a b u t s   t h e   c a s e   i n j e c t o r   9.  By 

means   of  an  i n j e c t o r   c y l i n d e r   75,  upon  a u t o m a t i c   c o m m a n d ,  

t h i s   i n j e c t s   a  s i n g l e   f l a t   c a s e   u p w a r d l y   i n t o   t h e   s p a c e  
b e t w e e n   t h e   two  p a r a l l e l   e r e c t o r   j aws   10  and  on  to   t h e  

p i n s   m o u n t e d   b e t w e e n   t h e   two  jaw  f a c e s   (as   s e e n   in   e n l a r g e d  

d e t a i l   in   FIGURE  1 2 ) .   Then ,   as  s e e n   in  FIGURE  16,  t h e   p a i r  

of  e r e c t o r   j aws   10,  by  means   of  t h e   p a r a l l e l   m o t i o n   p i v o t  

b a r s   14,  move  t h e   c a s e   or   box  and  t h e m s e l v e s   away  f rom  t h e  



m a g a z i n e   2  o f   t h e   c a s e s   76  a n d ,   a t   t h e   same  t i m e ,   t h e y  

open   to   a  p o i n t   w h e r e   t h e y   a r e   a t   r i g h t - a n g l e s   to   o n e  

a n o t h e r .   In  t h i s   m a n n e r ,   t h e   c a s e   i s   s i m u l t a n e o u s l y  

moved  away  f r o m   t h e   m a g a z i n e   of   f l a t   c a s e s   76  and  i s  

o p e n e d   i n t o   a  r e c t a n g u l a r   o r i e n t a t i o n   (when  v i e w e d   f r o m  

a b o v e   or   b e l o w )   t o   a  p o i n t   w h e r e   t h e   o p e n e d   c a s e   54  i s  

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

16  and  1 7 .  

In  FIGURE  16,  t h e   f o l d - d o w n   f r o n t   m i n o r   f l a p  

t u c k e r   17  i s   r a i s e d   upon   command  by  means   of  an  a i r  

c y l i n d e r   78  and ,   s u b s e q u e n t l y ,   when  t h e   c a s e   54  i s   m o v e d  

down  t h e   l i n e ,   t h e   a i r   c y l i n d e r   78  o p e r a t e s   to   p u l l   t h e  

f l a p   t u c k e r   17  d o w n w a r d l y   to   a  h o r i z o n t a l   p o s i t i o n ,  

t h e r e b y   e n a b l i n g   t h e   c a s e   5 4  t o   p a s s   o v e r   i t   ( s ee   FIGURE 

1 7 ) .  

As  s e e n   in   FIGURE  17,   t h e   c a s e   54,  by  m e a n s   o f  

t h e   b o g e y   12,  w h i c h   t r a v e l s   d o w n w a r d l y   on  t h e   v e r t i c a l  

e r e c t o r   t r a c k   13,  d e s c e n d s   upon   t h e   m i n o r   f l a p   t u c k e r s  

16  and  17,  so  as  to   f o l d   t h e   two  m i n o r   f l a p s   of  t h e   c a s e  

54  i n w a r d l y   and  u p w a r d l y .   T h e n ,   as  s e e n   in   FIGURE  18,  t h e  

p a i r   of  r o t a t a b l e   m a j o r   f l a p   t u c k e r s   18,  w i t h   t h e   p r o n g s  

57,   g r i p   t h e   m a j o r   f l a p s   55  on  e i t h e r   s i d e   of  t h e   c a s e   5 4 .  

The  two  p a i r s   of  p r o n g s   57  r o t a t e   and  t u c k   t h e   two  m a j o r  

f l a p s   55  of  t h e   c a s e   i n w a r d l y   and  s l i g h t l y   u p w a r d l y   to   a  

p o i n t   w h e r e   t h e   m a j o r   f l a p s   a r e   w i t h i n   a p p r o x i m a t e l y   30 

d e g r e e s   of  b e i n g   c o m p l e t e l y   f o l d e d   h o r i z o n t a l l y   a g a i n s t  
t h e   b o t t o m   of   t h e   c a s e   54.  At  t h e   same  t i m e ,   b e c a u s e   t h e  

c a s e   54  i s   b e i n g ' h e l d   down  by  t h e   r o t a t e d   p r o n g s   5 7 ,  

t h e   p a i r   of  e r e c t o r   j a w s   10  and  t h e   p i n s   62  can   b e  

w i t h d r a w n   u p w a r d l y   f rom  t h e   t o p   e d g e s   of  t h e   c a s e   54  b y  

t h e   b o g e y   12  r i d i n g   u p w a r d l y   on  t h e   v e r t i c a l   e r e c t o r  

t r a c k   13.  At  t h i s   p o i n t ,   t h e   box   p u s h e r   15  comes   i n t o  

p l a y   and  p u s h e s   t h e   c a s e   54  in   a  l e f t w a r d   d i r e c t i o n   o v e r  

t h e   g l u e   h e a d   2 0 .  

The  p o s i t i o n i n g   of  t h e   g l u e   h e a d   20  can  b e t t e r   b e  



s e e n   in   FIGURE  19.  For   i l l u s t r a t i v e   p u r p o s e s   o n l y ,   t h e  

g l u e   h e a d   20  i s   shown  as  s p r a y i n g   a d h e s i v e   in   a  f a n - l i k e  

p a t t e r n   l a t e r a l l y   to   e i t h e r   s i d e   f rom  two  n o z z l e s .   I n  

a c t u a l i t y ,   a d h e s i v e   i s   n o t   s p r a y e d   by  t h e   g l u e   h e a d   20  

u n t i l   i t   i s   c o m p l e t e l y   h o u s e d   w i t h i n   t h e   m a j o r   f l a p s   55  

of  t h e   c a s e   54.  T h i s   e n s u r e s   t h a t   a d h e s i v e   w i l l   n o t   b e  

s p r a y e d   a t   l a r g e   on  to   s u r r o u n d i n g   e q u i p m e n t .   T i m i n g   o f  

t h e   s p r a y   o f   a d h e s i v e   f rom  t h e   g l u e   h e a d   20  on  to   t h e  

i n t e r i o r   s u r f a c e s   of  t h e   m a j o r   and  m i n o r   f l a p s   i s  

d e t e r m i n e d   by  t h e   r a n d o m   g l u e   s w i t c h   19,  w h i c h   by  means   o f  

s e n s o r s   d e t e c t s   t h e   l e a d i n g   e d g e   of   t h e   c a s e   54 ,   p e r m i t s  

i t   to   p r o c e e d   a l o n g   t h e   l i n e   a  s m a l l   f u r t h e r   d i s t a n c e ,   a n d  

t h e n   s i g n a l s   t he   g l u e   h e a d   20  and   i t s   a i r   s u p p l y   to   s p r a y  
a d h e s i v e   i n s i d e   t he   two  m a j o r   f l a p s .   The  p r e f e r r e d   a d -  

h e s i v e   p a t t e r n   i s   f o u r   s e p a r a t e   r e c t a n g u l a r   p a t c h e s   o f  

g l u e   on  t h e   m a j o r   and  m i n o r   f l a p s ,   as  i l l u s t r a t e d   a n d  

d i s c u s s e d   p r e v i o u s l y   in   a s s o c i a t i o n   w i t h   FIGURE  8 .  

A f t e r   p a s s i n g   o v e r   t h e   g l u e   h e a d   20  and  h a v i n g  

b e e n   p r o p e r l y   s p r a y e d   w i t h   a d h e s i v e ,   t h e   two  m a j o r   f l a p s  

55  of  t h e   c a s e   54  a r e   c l o s e d   to   a  h o r i z o n t a l   p o s i t i o n   b y  

p u s h i n g   t h e   c a s e   54  f u r t h e r   to  a  p o s i t i o n   w h e r e   i t   r e s t s  

on  t h e   c o m p r e s s i o n   p l a t e   22.   At  t h i s   p o i n t ,   t h e   c a s e   54 

i s   d i r e c t l y   u n d e r   t h e   c o m p r e s s i o n   p l a t e n   24.  A l s o ,   t h e  

c a s e   54  i s   h e l d   b e t w e e n   two  p a r a l l e l   s i d e   m o u n t e d   e n d l e s s  

a l i g n m e n t   b e l t s   21  ( s e e   FIGURE  2 ) .  

As  s e e n   in   FIGURE  20,   t h e   c o m p r e s s i o n   p l a t e n   2 4 ,  

by  means   of  a  v e r t i c a l   ram  25,   i s   moved  d o w n w a r d l y   in  t h e  

c a s e   54  to   a  p o i n t   w h e r e   i t   t o u c h e s   t h e   u p p e r   s u r f a c e s  

of  t h e   two  m i n o r   b o t t o m   f l a p s .   At  t h i s   p o i n t ,   h i g h  

p r e s s u r e   i s   a p p l i e d   to   t h e  t o p   of  t h e   ram  25  by  means   o f  

t h e   b o o s t e r   c y l i n d e r   28,  w h i c h   a c t s   t h r o u g h   t h e   r o c k e r   a r m  

27.  T h i s   h i g h   p r e s s u r e   f o r c e s   t h e   i n t e r f a c e s   of  t h e   m a j o r  

and  m i n o r   f l a p s   of  t h e   c a s e   54  t i g h t l y   t o g e t h e r   and  e n s u r e s  

t h a t   t h e   f l a p s   a r e   g l u e d   s e c u r e l y   t o g e t h e r .  

F o l l o w i n g   t he   a p p l i c a t i o n   of  h i g h   p r e s s u r e   b y  



m e a n s   of   t h e   c o m p r e s s i o n   p l a t e n   24 ,   t h e   ram  25  m o v e s  

u p w a r d l y   t o   a  p o i n t   w h e r e   t h e   c o m p r e s s i o n   p l a t e n   24  i s  

w i t h d r a w n   a b o v e   t h e   u p p e r   r e g i o n s   of  t h e   c a s e   54.  T h e  

c a s e   54  i s   t h e n   moved  f u r t h e r   down  t h e   l i n e   to   a  p o i n t  

w h e r e   i t   i s   p u l l e d   away  by  means   of  an  o u t f e e d   b e l t   7 9 .  

At  t h i s   p o i n t ,   t h e   c a s e   54  can  be  f i l l e d   w i t h   a p p r o p r i a t e  

c o n s u m e r   i t e m s ,   s u c h   as  c a n s   or  b o t t l e s .  

FIGURE  21  i l l u s t r a t e s   in   s i d e   e l e v a t i o n   v i e w   a  

d e t a i l   of  t h e   r a n d o m   g l u e   s w i t c h   s e q u e n c e r   19,  w h i c h  

a u t o m a t i c a l l y   d e t e r m i n e s   t h e   l e a d i n g   and  t r a i l i n g   e d g e s  

of   t h e   c a s e   54  and  r e g u l a t e s   t h e   t u r n i n g   on  and  o f f   o f  

t h e   a i r   and  g l u e   s u p p l i e s   t o   t h e   g l u e   h e a d   20.  A 

w h e e l e d   b o g e y   81  r i d e s   on  a  c e n t r a l   t r a c k   82  and  i s   l o -  

c a t e d   and  o r i e n t e d   w i t h   t h e   box  p u s h e r   15.  A  f r o n t   a i r  

s w i t c h   83  and  a  f r o n t   g l u e  s w i t c h   84  a r e   m o u n t e d   on  a  

c a r r i e r   c o n n e c t e d   to   t h e   c a s e   m a g a z i n e   r a c k   76.  A  b a c k  

b l o w i n g   a i r   s w i t c h   85  and  a  b a c k   g l u e   s w i t c h   86  a r e   m o u n t e d  

on  a  s e c o n d   s u p p o r t   a f f i x e d   to  t h e   c o m p r e s s i o n   p l a t e   2 2 .  

The  w h e e l e d   b o g e y   81  c a r r i e s   a  g l u e   c a r r i e r   87  w h i c h   h a s  

t h e r e o n   a  g l u e   cam  88  and  an  a i r  c a m   8 9 .  

In  o p e r a t i o n ,   t h e   l e a d i n g   e d g e   of   t h e   m a g a z i n e  

l o c a t i o n   i s   d e t e r m i n e d   by  t h e   a d j u s t m e n t   p o s i t i o n   of  t h e  

box  l e n g t h   a d j u s t i n g   h a n d l e   6.  T h i s   d e t e r m i n e s   t h e   l o c a -  

t i o n   of  t h e   f r o n t   a i r   s w i t c h   83  and  t h e   f r o n t   g l u e   s w i t c h  

84.  T h u s ,   t h e   d i s t a n c e   b e t w e e n   t h e   f r o n t   s w i t c h e s   83  a n d  

84  and  t h e   b a c k   s w i t c h e s   85  and  86  i s   r e l a t e d   to   t h e  

l e n g t h   of  t h e   c a s e   54.  As  t he   c a s e   54  i s   p u s h e d   a l o n g   b y  

t h e   box  p u s h e r   15,  t h e   a i r   cam  89  and  g l u e   cam  88,  w h i c h  

move  in   u n i s o n   w i t h   t h e   box  p u s h e r   15,  f i r s t   c o n t a c t  

r e s p e c t i v e l y   t h e   s w i t c h e s   83  and  84,  w h i c h   in  t u r n ,   b y  

e l e c t r i c a l   s i g n a l s ,   c a u s e   t h e   g l u e   h e a d   20  to   s p r a y   a d -  

h e s i v e   on  t h e   f l a p s   55  of   t h e   c a s e   54.  The  l e n g t h   o f  

a d h e s i v e   s p r a y   t i m e   i s   p r o p o r t i o n a t e l y   d e t e r m i n e d   by  t h e  

l e n g t h   o f  t h e   g l u e   cam  88  and  t h e   a i r   cam  89.  A  l o n g e r  

l e n g t h   means   a  l o n g e r   s p r a y   t i m e ,   and  v i c e   v e r s a .   T h e  



g l u e   cam  c a r r i e r   87,  d u r i n g   i t s   t r a v e l   a l o n g   t h e   t r a c k   8 2 ,  

a f t e r   c o n t a c t i n g   t h e   s w i t c h e s   83  and  84,  c o v e r s   a  d i s t a n c e  

w h e r e   t h e   cams  c o n t a c t   no  s w i t c h e s .   T h e n ,   a f t e r   t r a v e -  

l l i n g   o v e r   t h i s   r e g i o n ,   t h e   c a r r i e r   87  a p p r o a c h e s   t h e  

c o m p r e s s i o n   p l a t e   2 2 ,  w h e r e u p o n   t h e   cams  88  and  89  c o n t a c t  

t h e   b a c k   b l o w i n g   a i r   s w i t c h   85  and  t h e   b a c k   g l u e   s w i t c h  

86.  T h i s   c o n t a c t   c a u s e s   a  s e c o n d   a p p l i c a t i o n   of  a d h e s i v e  

by  t h e   g l u e   h e a d   20  to   a  s e c o n d   a r e a   of  t h e   f l a p s   55  

( s e e   FIGURE  8 ) .   The  g l u e   s p r a y   a c t u a t i o n   m e c h a n i s m   s t a r t s  

p r i o r   to   t h e   a i r   f l o w   and  c e a s e s   p r i o r   to   t h e   a i r   b e i n g  

t u r n e d   o f f ,   w h i c h   a s s i s t s   in   k e e p i n g   t he   g l u e   h e a d   20  c l e a n  

and  f u n c t i o n i n g   e f f i c i e n t l y .  

The  c a r r i e r   87  i l l u s t r a t e d   in   FIGURE  21  s h o w s  

d i f f e r e n t   l e n g t h s   of  cams  a b o v e   one  a n o t h e r .   The  c a r r i e r  

87  can   be  a d j u s t e d   u p w a r d l y   or  d o w n w a r d l y   in  o r d e r   t o  

e x p o s e   v a r i o u s   l e n g t h s   of  cams  to   t h e   a i r   and  g l u e   s w i t c h e s ,  

t h e r e b y   r e g u l a t i n g   as  r e q u i r e d   t h e   l e n g t h   of  t h e   a d h e s i v e  

s p r a y   t i m e .   As  an  a l t e r n a t i v e   to   t h i s   s y s t e m ,   t h e   c a m  

l e n g t h   can   be  v a r i e d   by  c o n s t r u c t i n g   t h e   cams  in   t w o  

p a r a l l e l   s t r i p s   w h i c h   can  be  moved  r e l a t i v e   to   one  a n o t h e r ,  

t h e r e b y   in   e f f e c t   p r o v i d i n g   a  l o n g e r   or   s h o r t e r   cam  l e n g t h ,  

as  r e q u i r e d .   The  s w i t c h e s   83,  84,  85  and  86  can  b e  

i n a c t i v a t e d ,   or   t h e   c a r r i e r   82  can  be  d r a w n   b a c k ,   on  r e t u r n  

of  t h e   c a r r i e r   87  to   i t s   o r i g i n a l   p o s i t i o n ,   t h e r e b y   p r e -  

v e n t i n g   t h e   s p r a y i n g   of   a d h e s i v e   f rom  t h e   g l u e   h e a d   20  w h e n  

i t   i s   n o t   w a n t e d .  

FIGURES  22  to  30  i l l u s t r a t e   t h e   c o n s t r u c t i o n   a n d  

s e q u e n t i a l   o p e r a t i o n   of  an  a l t e r n a t i v e   t y p e   of  r a n d o m   g l u e  

s w i t c h   s e q u e n c e r   19.  B a s i c a l l y ,   t h i s   o t h e r   fo rm  of  r a n d o m  

g l u e   s w i t c h   s e q u e n c e r   19  c o m p r i s e s   f o u r   e l e c t r i c a l   s w i t c h e s  

91,  92,  93  and  94,  a r r a n g e d   in  a  l i n e   p a r a l l e l   and  a d j a c e n t  

to   t h e   p a t h   t r a v e l l e d   by  a  c a s e   to   be  g l u e d   ( i n d i c a t e d   b y  

t h e   two  d o u b l e - h e a d e d   a r r o w s ) .   The  f o u r   s w i t c h e s   h a v e  

f o u r   r e s p e c t i v e   c o n t a c t   s e n s o r s   95,  96,   97  and  98.  E a c h  

s w i t c h   i s   c o n n e c t e d   in  s e r i e s   to   an  e l e c t r i c a l   p o w e r  



s u p p l y   99  a c c o r d i n g   to   t h e   c i r c u i t   d i a g r a m   shown  i n  

FIGURE  22.   The  s w i t c h e s   91  t o   94  a r e   a l s o   c o n n e c t e d   t o  

a  s o l e n o i d - a c t u a t e d   a i r   v a l v e   90  w h i c h   in  t u r n   d e l i v e r s  

c o m p r e s s e d   a i r   to   t h e   g l u e   h e a d   20  and  c a u s e s   i t   to  s p r a y  

g l u e   as  r e q u i r e d .  

As  may  be  s e e n   in   s e q u e n c e   in  FIGURES  23  t o  

30,  t h e   c a s e   54,   as  i t   t r a v e l s   a l o n g   t h e   l i n e   a s  

i n d i c a t e d   by  t h e   a r r o w ,   f i r s t   c o n t a c t s   t h e   s w i t c h   91 

(FIGURE  23)  and  t h e n   t h e   s w i t c h   92.  C o n t a c t   w i t h   t h e s e  

two  s w i t c h e s   d o e s   n o t   a c t i v a t e   t h e   s o l e n o i d - a c t u a t e d   a i r  

v a l v e   90  and  h e n c e   no  g l u e   i s   s p r a y e d   on  t h e   m a j o r   f l a p s  

of  t h e   c a s e   54.  H o w e v e r ,   when  t h e   c a s e   54  a d v a n c e s   a l o n g  

t h e   l i n e   to   t h e   p o i n t   w h e r e   i t   c o n t a c t s   t h e   s w i t c h   93  

(FIGURE  2 5 ) ,   t h e n   t h e   v a l v e   90  i s   a c t u a t e d   and  t h e   g l u e  

h e a d   20  c o m m e n c e s   to  s p r a y   g l u e   on  t h e   m a j o r   f l a p s   of  t h e  

c a s e   54  ( t h e   s e c o n d   m a j o r   f l a p   and  g l u e   n o z z l e   a r e   n o t  

shown  f o r   s i m p l i c i t y   of  i l l u s t r a t i o n ) .   Glue   c o n t i n u e s  

t o   be  s p r a y e d   on  t h e   c a s e   54  u n t i l   t h e   s w i t c h   94  i s  

c o n t a c t e d .   Then   t h e   a i r   v a l v e   i s   t u r n e d   o f f   and  g l u e  

s p r a y i n g   s t o p s .  

The  c a s e   54  p r o c e e d s   f u r t h e r   a l o n g   t h e   l i n e  

u n t i l   i t s   end  l o s e s   c o n t a c t   w i t h   t h e   s w i t c h   91  (FIGURE  2 7 ) .  

T h i s   a c t i v a t e s   t h e   v a l v e   90  a  s e c o n d   t i m e   and  t h e   g l u e   h e a d  

20  c o m m e n c e s   to   s p r a y   g l u e   on  t h e   m a j o r   f l a p   of   t h e   c a s e   54 

a t   a  s e c o n d   l o c a t i o n   ( s e e   t h e   p a t t e r n   shown  in  FIGURE  8 ) .  

The  g l u e   h e a d   20  c o n t i n u e s   to   s p r a y   g l u e   on  t h e  

m a j o r   f l a p   ( s e e   FIGURE  28)  u n t i l   t h e   r e a r   c o r n e r   of  t h e  

c a s e   54  a d v a n c e s   to   t h e   p o i n t   w h e r e   i t   l o s e s   c o n t a c t   w i t h  

t h e   s w i t c h   92.  T h i s   d e - a c t i v a t e s   t h e   a i r   v a l v e   90  a n d  

t h e   g l u e   h e a d   20  s t o p s   s p r a y i n g   g l u e .   The  c a s e   54  t h e n  

p r o c e e d s   a l o n g   t h e   l i n e ,   u l t i m a t e l y   l o s i n g   c o n t a c t   w i t h  

t h e   s w i t c h e s   93  and  94  as  w e l l   ( s e e   FIGURES  29  and  3 0 ) .  

T h e s e   two  s w i t c h e s   a c t i v a t e   t h e   a i r   v a l v e   90  o n l y   w h e n  

c o n t a c t e d   by  t h e   l e a d i n g   edge   of  t h e   c a s e   54  and  have   n o  

f u n c t i o n   when  r e l e a s e d   by  t h e   r e a r   e d g e   of  t h e   c a s e   5 4 .  



T h i s   e m b o d i m e n t   of  t h e   r a n d o m   g l u e   s w i t c h  

s e q u e n c e r   19  r e q u i r e s   a  b e t w e e n - c a s e   r e s e t t i n g   m e c h a n i s m  

( n o t   shown)  or   a  o n e - c a s e   l e n g t h   s p a c e   b e t w e e n   c a s e s   s o  

t h a t   t he   s e n s o r s   85,  86,  87  and  88  can  r e t u r n   to   t h e i r  

o r i g i n a l   p o s i t i o n s   a f t e r   b e i n g   t r i g g e r e d .  

The  c o n t a c t   s e n s o r s   95,   96,  97  and  98  h a v e  

s u f f i c i e n t   l e n g t h   to   f u n c t i o n   p r o p e r l y ,   even   t h o u g h   t h e r e  

may  be  s i g n i f i c a n t   v a r i a t i o n s   in   t h e   w i d t h s   of  t h e   c a s e s  

54  p r o c e e d i n g   in   s e r i e s   a l o n g   t h e   l i n e .   To  a c c o m m o d a t e  

l a r g e   d i f f e r e n c e s   in   c a s e   w i d t h s ,   h o w e v e r ,   s u c h   as  w h e n  

t h e   l i n e   i s   b e i n g   c o n v e r t e d   f rom  h a n d l i n g   one  w i d t h   o f  

c a s e   to   h a n d l i n g   a n o t h e r   w i d t h   of  c a s e ,   t h e   p o s i t i o n   o f  

t h e   o v e r a l l   r a n d o m   g l u e   s w i t c h   s e q u e n c e r   19  can  be  m o v e d  

i n w a r d l y   or  o u t w a r d l y ,   as  r e q u i r e d .   F u r t h e r ,   t h e   r e l a t i v e  

l e n g t h s   and  d i s t a n c e s   b e t w e e n   t h e   g l u e - s p r a y e d   a r e a s   c a n  

be  a d j u s t e d   as  r e q u i r e d   by  v a r y i n g   t he   d i s t a n c e s   b e t w e e n  

t h e   f o u r   s w i t c h e s   91,  92 ,   93  and  9 4 .  

FIGURE  31  i l l u s t r a t e s   in   p e r s p e c t i v e   v i e w   a n  

a l t e r n a t i v e   a p p a r a t u s   f o r   h o l d i n g   t h e   c a s e   54  d o w n w a r d l y  

by  means   of   a  p a i r   of  t r a n s i t   b a r s   155  p o s i t i o n e d   o v e r   t h e  

m i n o r   f r o n t   f l a p   t u c k e r   17.  The  c a s e   54  i s   g r i p p e d   b y  

means   of  h o l d - d o w n   s t r i p s   157 ,   m o u n t e d   on  t h e   i n t e r i o r  

s i d e s   of  t h e   two  t r a n s i t   b a r s   155 .   As  can  be  r e c o g n i z e d ,  

when  t h e   b o t t o m   m a j o r   and  m i n o r   f l a p s   of  t he   c a s e   a r e  

f o r c e d   to   b e n d   i n w a r d l y ,   a  s u b s t a n t i a l   a m o u n t   of  u p w a r d  

f o r c e   i s   e x e r t e d   on  t h e   c a s e   54.   T h i s   f o r c e   a t t e m p t s   t o  

d r i v e   t he   c a s e 5 4   u p w a r d l y ,   w h i c h   i s   d e t r i m e n t a l   to   p r o p e r  

f u n c t i o n i n g   of  t h e   l i n e .   T h i s   f o r c e   can  be  r e s i s t e d   b y  

means   of  t h e   h o l d - d o w n   s t r i p s   157 ,   w h i c h ,   in  a s s o c i a t i o n  

w i t h   t h e   r e t a i n i n g   or  t r a n s i t   b a r s   155 ,   a r e   m o u n t e d   i n  

a  s e l f - c o r r e c t i n g   m a n n e r   a b o u t   a  p i v o t   p o i n t   158.   T h e  

r e t a i n i n g   t r a n s i t   b a r s   155 ,   t o g e t h e r   w i t h   t h e   h o l d - d o w n  

s t r i p s   157 ,   can   be  moved  i n w a r d l y   or  o u t w a r d l y   in   a  

l a t e r a l   d i r e c t i o n   f rom  e a c h   s i d e   of   t h e   c a s e   54.  T h i s  

can  be  done   by  a c t u a t o r   b a r s   or  some  o t h e r   a c c e p t a b l e   a n d  



known  t e c h n i q u e .  

In  FIGURE  31,  one   of   t h e   m a j o r   f l a p s  5 5   i s  

shown  in   a  v e r t i c a l l y   d o w n w a r d   o r i e n t a t i o n .   T h i s   i s   f o r  

i l l u s t r a t i v e   p u r p o s e s   o n l y .   In  o p e r a t i o n ,   t h e   two  m a j o r  

f l a p s   a r e   b e n t   i n w a r d l y   by  t h e   f i n g e r s   of  t h e   m a j o r   f l a p  

t u c k e r s   and  t h e   h o l d - d o w n s  1 5 5   w h i c h   p i v o t a l l y   r o t a t e  

i n w a r d l y   and  u p w a r d l y   as  r e q u i r e d .  

FIGURE  31a  shows   in   d e t a i l   t h e   way  in   w h i c h  

t h e   p a i r   of   h o l d - d o w n   s t r i p s   157  a r e   m o u n t e d   w i t h i n   t h e  

r e t a i n i n g   b a r   155  by  m e a n s   of  r u b b e r   r e t a i n i n g   r i n g s   1 6 0 .  

In  t h e   d e v e l o p m e n t   of  t h e   c o r r u g a t e d   b o a r d  

b o x - s e a l i n g   e q u i p m e n t ,   i t   h a s   b e e n   d i s c o v e r e d   t h a t   t w o  

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

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

d i s c r e t e l y   on  t h e   i n t e r f a c e   s u r f a c e s   of  one   or  b o t h   o f  

t h e   p i e c e s   can   be  r a p i d l y   s e t   in   a  m a t t e r   of  0 . 2 5   to   1 . 5  

s e c o n d s ,   by  t h e   a p p l i c a t i o n   of   h i g h   e x t e r n a l   p r e s s u r e  

upon   t h e   two  o u t e r   f a c e s   of  t h e   two  p i e c e s   of  c a r d b o a r d ,  

t h e r e b y   f o r c i n g   t h e   a d h e s i v e   i n t e r f a c e   t o g e t h e r .  

A  m e c h a n i c a l   s y s t e m   has   b e e n   d e v i s e d   w h i c h  

t a k e s   a d v a n t a g e   of  t h i s   d i s c o v e r y   and  p u t s   i t   to  p r a c t i c a l  

u s e .   The  s y s t e m   is   b a s i c a l l y   d e s i g n e d   f o r   g l u i n g   t o g e -  

t h e r   t h e   f l a p s   of  b o x e s ,   c a r t o n s   or   c a s e s   e r e c t e d   f r o m  

t h e   f l a t   s t a t e   and  u s e d   as  p a c k a g i n g   f o r   a r t i c l e s   s u c h   a s  

c a n s   or  b o t t l e s .   The  s y s t e m   c o m p r e s s e s   t i g h t l y   t o g e t h e r  

t h e   b o t t o m   of  a  p a r t i a l l y - a s s e m b l e d   c o r r u g a t e d   c a r d b o a r d  

b o x ,   i n c l u d i n g   t h e   f l a p s ,   by  u s i n g   a  p r i m a r y   c o m p r e s s i o n  

p l a t e   s y s t e m   w i t h   a  s e c o n d a r y   b o o s t e r   s y s t e m .  

W h i l e   v a r i o u s   m e c h a n i c a l   s y s t e m s   can  p r o b a b l y  

be  d e v e l o p e d   and  u s e d   to   p r a c t i c e   t h e   d i s c o v e r y ,   t h e   k e y  

to   t h e   i n v e n t i o n   i s   t h e   d i s c o v e r y   and  r e c o g n i t i o n   t h a t  

i t   i s   p o s s i b l e   to   a d h e r e   two  p i e c e s   of  p r e s s e d   f i b r o u s  

m a t e r i a l   t o g e t h e r ,   s u c h   as  c o r r u g a t e d   c a r d b o a r d ,   u s i n g  

a  c o l d - c u r e   a d h e s i v e ,   in   a  m a t t e r   of  o n l y   0 . 2 5   to   1 . 5  

s e c o n d s   by  u s i n g   a  c o m b i n a t i o n   of   h i g h   p r e s s u r e   a n d  



a  t h i n l y - s p r e a d   a t o m i z e d   p a t t e r n   of  a d h e s i v e   d i s c r e t e l y  

b r o a d c a s t   o v e r   one  o r   b o t h   of  t h e   i n t e r f a c e   s u r f a c e s  

to   be  g l u e d   t o g e t h e r   in   a  p a r a l l e l   m a n n e r .   W h i l e   a  

p r e s s u r e   w i t h i n   a  b r o a d   r a n g e   may  s u f f i c e ,   i t   has  b e e n  

f o u n d   t h a t   a  p r e s s u r e   in   t h e   r a n g e   f rom  1 .4   to   11 .2   k g / c m  ,  

( n a m e l y   20  t o   160  l b s   p e r   sq  in )   g i v e s   good  r e s u l t s .  

In   m o s t   c o r r u g a t e d   box  c a r t o n   o r   c a s e   a s s e m b l y  

l i n e s ,   t h e   i t e m s   in   e r e c t e d   f o r m   a r e   a r o u n d   25  to   75  cm 

( 1 0  -   30  i n c h e s )   in   d e p t h .   F u r t h e r m o r e ,   t h e   b o x e s ,   c a s e s  

or   c a r t o n s   a r e   t r a v e l l i n g   a l o n g   t h e   l i n e   a t   a  r a t e   of  20  

to   40  b o x e s   p e r   m i n u t e .   T h e s e   r a t e s   a l l o w   o n l y   s h o r t  

m a n i p u l a t i o n   t i m e s   f o r   e a c h   b o x ,   r a n g i n g   f r o m   16  to   3 

s e c o n d s .   T h u s ,   i n   o r d e r   to   a c c o m p l i s h   an  o p e r a t i o n ,   s u c h  

as  t h e   s e a l i n g   of   t h e   b o t t o m   f l a p s   of  a  b o x ,   i t   i s   n e c e -  

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

i n t o   t h e   i n t e r i o r   of  t h e   box  f o r   a  d i s t a n c e   of  at   l e a s t  

25  to   75  cm  (10  t o   30  i n c h e s )   to   a  p o s i t i o n   n e a r   t he   b o t t o m  

of  t h e   box  and  t h e n ,   a t   t h e   end  of   t h e   s t r o k e ,   to   a p p l y   a  

p r e s s u r e   of  1 .4   to   1 1 . 2   k g / c m 2   (20  to   160  l b s   p e r   sq  i n )  

t o   t h e   b o t t o m   of  t h e   b o x .   The  p r e s s u r e   a p p l i e d   w i l l   v a r y  

a c c o r d i n g   to   p r o c e s s   c o n d i t i o n s   and  r e q u i r e m e n t s .   T h e s e  

c o n d i t i o n s   p r e s e n t   a  d i f f i c u l t   o p e r a t i o n a l   p r o b l e m ,  

b e c a u s e   t h e   p r e s s u r e   a p p l i c a t o r   n o t   o n l y   h a s   to   t r a v e l   a t  

s u b s t a n t i a l   s p e e d s ,   b u t   i t   m u s t   be  h e a v y   and  s t r o n g   e n o u g h  

( w h i c h   c r e a t e s   an  u n w a n t e d   h i g h   i n e r t i a   c o e f f i c i e n t )   t o  

g e n e r a t e   a  s u b s t a n t i a l   f o r c e   a t   t h e   end  of  e a c h   s t r o k e .  

To  d e a l   w i t h   t h e s e   p r o b l e m s   and  to   r e d u c e   w e i g h t  

in   t h e   h i g h - s p e e d   p r e s s u r e   a p p l i c a t o r ,   we  h a v e   i n v e n t e d   a  

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

m a n n e r .   A f t e r   t h e   l i g h t w e i g h t   p r e s s u r e   a p p l i c a t o r  

d e s c e n d s   r a p i d l y   i n t o   t h e   i n t e r i o r   of  t h e   c o r r u g a t e d   b o x  

by  25  to   75  cm  (10  to   30  i n c h e s )   as  r e q u i r e d ,   a  s e c o n d a r y  

p r e s s u r e   b o o s t e r   s y s t e m   comes  i n t o   p l a y   and  a p p l i e s   1.4  t o  

1 1 . 2   k g / c m 2   (20  to  160  l b s   p e r   sq  in)   of  p r e s s u r e   f o r  

t h e   l a s t   3mm  (1 /8   i n c h )   s t r o k e   of  t h e   p r e s s u r e   a p p l i c a t o r .  



T h i s   s y s t e m   i s   d e s c r i b e d   in  more  d e t a i l   b e l o w   i n  

a s s o c i a t i o n   w i t h   FIGURES  32  to   34  of  t h e   a c c o m p a n y i n g  

d r a w i n g s .  

R e f e r r i n g   to  FIGURE  32,  two  p a r a l l e l   h o r i z o n t a l  

p i e c e s   of   c o r r u g a t e d   c a r d b o a r d   201  and  202  a r e   s h o w n  

s e p a r a t e d   f r o m   one  a n o t h e r .   An  a t o m i z e d   d o t - l i k e   p a t t e r n  

of  d i s c r e t e   p a r t i c l e s   of  l i q u i d   or  e m u l s i f i e d   c o l d - c u r e  

a d h e s i v e   203  h a s   b e e n   a p p l i e d   o v e r   t h e   t o p   s u r f a c e   o f  

t h e   b o t t o m   p i e c e   of  c a r d b o a r d   202 .   The  a d h e s i v e   2 0 3  

can  be  a p p l i e d   by  any  s u i t a b l e   a d h e s i v e   a p p l i c a t o r   n o z z l e .  

H o w e v e r ,   i t   i s   h i g h l y   i m p o r t a n t   t h a t   t h e   a d h e s i v e   i s  

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

c r e t e   p a r t i c l e s   and  n o t   as  l a r g e   d r o p s   or  g l o b u l e s .  

I f   r e q u i r e d   or  d e s i r a b l e ,   a d h e s i v e   can  a l s o   be  s p r a y e d  

on  t h e   u n d e r   s u r f a c e   of  t h e   t op   p i e c e   of  c a r d b o a r d   2 0 1 .  

P o s i t i o n e d   a b o v e   t h e   u p p e r   p i e c e   of  c a r d b o a r d  

201  i s   a  p r e s s u r e   a p p l i c a t o r   204,   w h i c h   c o n s i s t s   of  a  

h o r i z o n t a l   b r o a d   and  f l a t   c o m p r e s s i o n   p l a t e n   205  c o n -  

s t r u c t e d   of   s t e e l   or  o t h e r   s u i t a b l y   s t r o n g   m a t e r i a l .  

The  p l a t e n   205  i s   c o n t r o l l e d   by  a  v e r t i c a l   ram  b a r   2 0 6 ,  

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

s t r o k e ,   as  r e q u i r e d .   The  p l a t e n   205  i s   r e i n f o r c e d  

by  a  s u p p o r t   207  a t   t h e   p o i n t   w h e r e   i t   m e e t s   t h e   r a m  

b a r   2 0 6 .  

FIGURE  33  d e p i c t s ,   in  s i d e   e l e v a t i o n   v i e w ,   t h e  

p o s i t i o n   of   t h e   a p p l i c a t o r   204  b e f o r e   i t   d e s c e n d s   to  t h e  

b o t t o m   of   i t s   t r a v e l   to   p r e s s   t h e   c a r d b o a r d   p i e c e s   2 0 1  

and  202  t o g e t h e r   in  p a r a l l e l   f a s h i o n .   The  u p w a r d   a n d  

d o w n w a r d   m o v e m e n t   of  t h e   b a r   206  i s   c o n t r o l l e d   by  a n  

a i r   c y l i n d e r   2 0 8 ,   w h i c h   o p e r a t e s   a t   4 .2   to   7.0  k g / c m 2  

(60  t o   100  l b s   p e r   sq  in)   p r e s s u r e   and  e x t e n d s   a  rod  2 0 9  

f rom  an  u p p e r   p o s i t i o n ,   as  shown  in   FIGURE  33,  to   a  l o w e r  

p o s i t i o n   as  shown  in  FIGURE  34.  The  rod   209  i s   c o n n e c t e d  

to   t h e   b a r   206  by  an  a t t a c h m e n t   210 .   The  a i r   c y l i n d e r   2 0 8  

i s   c a p a b l e   of  m o v i n g   t h e   p l a t e n   205  f r o m   i t s   t op   p o s i t i o n  



(as  shown  in   FIGURE  33)  to   i t s   b o t t o m   p o s i t i o n ,   and  i n  

r e v e r s e ,   in   r a p i d   s u c c e s s i o n .   T h i s   a c t i o n   e n a b l e s   t h e  

p l a t e n   205  to   be  moved  u p w a r d l y   and  d o w n w a r d l y   i n t o   a n d  

ou t   of  t he   i n t e r i o r s   of  c o r r u g a t e d   c a r d b o a r d   b o x e s   t r a -  

v e l l i n g   a l o n g   l i n e s   w h i c h   e r e c t   and  a s s e m b l e   20  to  30  b o x e s  

p e r   m i n u t e .  

The  f i n a l   p r e s s u r e ,   of   t h e   o r d e r   of  1.4  to   1 1 . 2  
k g / c m  2  ( 2 0   to  160  l b s   pe r   sq  i n ) ,   o v e r   t h e   l a s t   3mm 

( 1 / 8   i n c h )   of  t r a v e l   of  t h e   a p p l i c a t o r   204 ,   i s   p r o v i d e d   b y  

a  h i g h - c o m p r e s s i o n   hammer  210  and  a  h i g h - c o m p r e s s i o n  

b o o s t e r   c y l i n d e r   211  in  c o m b i n a t i o n .   When  t h e   two  p i e c e s  

of  c o r r u g a t e d   c a r d b o a r d   201  and  202  ( s u c h   as  t h e   m a j o r   a n d  

m i n o r   f l a p s   of  a n  e r e c t e d   c a s e )   m e e t   one  a n o t h e r   a t   t h e  

r e g i o n   of  t h e   b o t t o m   of  t he   s t r o k e   of  t he   a p p l i c a t o r   2 0 4  

(as  s e e n   in   FIGURE  3 4 ) ,   a  b o o s t e r   f o r c e   i s   a p p l i e d   t o  

the   t op   of  t h e   ram  b a r   206  by  t h e   hammer  210  w h i c h   i s  

a c t i v a t e d   by  t h e   b o o s t e r   c y l i n d e r   211.   The  b o o s t e r   h a m m e r  

210  p i v o t s   a b o u t   a  h o r i z o n t a l   p i v o t   212  or  s i m i l a r   d e v i c e .  

The  c y l i n d e r   211  a u t o m a t i c a l l y   b e c o m e s   a c t i v a t e d   at  t h e  

b o t t o m . o f   t h e   s t r o k e   of  t he   p r e s s u r e   a p p l i c a t o r   204  b y  

means   of  a  ram  b a r   hammer  a d v a n c e   knob  213  c o n t a c t i n g  

an  a d v a n c e   c r a n k   214  ( see   FIGURE  34)  to   p r o v i d e   a  s t r o n g  
s o l i d   f o r c e   g e n e r a t i n g   1.4  to   1 1 . 2   k g / c m 2   (20  to  160  l b s  

p e r   sq  i n ) ,   to   t h e   t o p   of  t h e   b a r   206.   The  a c t i o n . o f   t h e  

hammer  210  on  t h e   t o p   of  t h e   b a r   206  c a u s e s   t he   a p p l i c a t o r  
204  to   t r a v e l   a p p r o x i m a t e l y   3mm  ( 1 / 8   i n c h )   f u r t h e r   a t   t h e  

b o t t o m   of  i t s   s t r o k e ,   t h e r e b y   f i r m l y   p r e s s i n g   t o g e t h e r  
t h e   c a r d b o a r d   p i e c e s   201  and  202  and  t h e   d i s c r e t e   i n t e r -  

f a c e   of  c o l d - c u r e   a d h e s i v e .   The  b o o s t e r   p r e s s u r e   c a n  

t y p i c a l l y   be  1 /2   to   2  s e c o n d s   in   d u r a t i o n ,   or  l o n g e r   o r  

s h o r t e r ,   as  r e q u i r e d   to   mee t   p r o c e s s   r e q u i r e m e n t s .  

As  can  be  s een   in  FIGURE  34,  t h e   hammer  210  

at   t he   b o t t o m   of  t he   s t r o k e ,   by  means   of  c o n t a c t   of  t h e  

knob  213  w i t h   t h e   c r a n k   214,   r o t a t e s   s l i g h t l y   to   t h e   r i g h t  
a b o u t   t h e   p i v o t   215 ,   so  t h a t   i t s   r i g h t   end  i s   o v e r   t he   b a r  



2 0 6 .   W h i l e   i t   i s   n o t   s h o w n ,   t h e   a i r   c y l i n d e r   208 ,   t h e   a i r  

c y l i n d e r   211  and  t h e   p i v o t   215  a r e   s e c u r e d   to   a  f r a m e   f o r  

s o l i d   s u p p o r t .   The  s i d e s   of   t h i s   c a s e   can  be  h e l d   by  a  

s u i t a b l e   h o l d - d o w n   m e c h a n i s m   s u c h   as  m e c h a n i c a l   f l a p -  

c l u t c h i n g   f i n g e r s ,   s i d e  c l a m p s   or  t r a n s i t   b a r s   216 ,   as  s h o w n .  

We  h a v e   f o u n d   t h a t   a  l i q u i d   p o l y v i n y l   a c e t a t e  

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

of   t h i s   i n v e n t i o n .   Maximum  a d h e s i o n   s t r e n g t h ,   f o l l o w i n g  

i n i t i a l   a d h e s i o n ,   i s   o b t a i n e d   w i t h i n   t h e   n e x t   5  to   10 

s e c o n d s .   The  a d h e s i o n   p r o v i d e d   by  a  l i q u i d   c o l d - c u r e  

a d h e s i v e   i s   s u b s t a n t i a l l y   s u p e r i o r   to   a  h o t - m e l t   a d h e s i v e  

s y s t e m   a n d ,   u n l i k e   a  h o t - m e l t   a d h e s i v e   s y s t e m ,   i s   so  s t r o n g  

upon   u l t i m a t e   c u r e   t h a t   t h e   c a r d b o a r d   i t s e l f   w i l l   p a r t ,  

b e f o r e   t h e   a d h e s i v e   w i l l   p a r t .  

A  d i s t i n c t   a d v a n t a g e   of  t h e   s e c o n d a r y   h i g h  

p r e s s u r e   b o o s t e r   s t e p   i s   t h a t   i t   s a v e s   e n e r g y   and  c u t s  

down  on  e q u i p m e n t   c o s t s   by  e l i m i n a t i n g   h e a v y   e q u i p m e n t  

c a p a b l e   of   a p p l y i n g   and  t r a n s m i t t i n g   h i g h   p r e s s u r e   t h r o u g h -  

o u t   t h e   e n t i r e   o p e r a t i o n   c y c l e .   H igh   p r e s s u r e   i s   a p p l i e d  

o n l y   a t   t h e   l a s t   c r i t i c a l   p o r t i o n   of  t h e   s t r o k e   c y c l e   o f  

t h e   p r e s s u r e   a p p l i c a t o r   204  and  t h u s   e n a b l e s   a  l i g h t e r  

c o n s t r u c t i o n   of  a p p a r a t u s   to   be  u s e d .  

A  c o m p r e s s e d   a i r   s y s t e m   i s   b e l i e v e d   to   be  t h e  

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

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

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

s l o w .   F u r t h e r m o r e ,   a i r   i s   c l e a n   w h e r e a s   o i l   t e n d s   to   l e a k  

f r o m   t i m e   t o   t i m e   and  p r o v i d e s   a  h y g i e n e   p r o b l e m   w h i c h   i s  

n o t   a c c e p t e d   in  many  p a c k a g i n g   e n v i r o n m e n t s   s u c h   as  f o o d  

p a c k a g i n g .  

R e s u l t s  o f  A d h e s i o n  T e s t i n g  U s i n g  P a p e r  

M a t e r i a l s   a n d  C o l d  S e t   A d h e s i v e s  

R e f e r r i n g   to   FIGURE  35,  w h i c h   d e p i c t s   in  g r a p h -  

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

on  to   t h e   i n t e r f a c e   of  two  s h e e t s   of  p a p e r ,   t h e   u p p e r   l i n e  



d i s p l a y s   t h e   a m o u n t   of   f i b r e   t e a r   u s i n g   a  l i g h t   d e n s e  

s p r a y   of  d r o p l e t s ,   w h i l e   t h e   l o w e r   l i n e   d i s p l a y s   t h e  

a m o u n t   of  f i b r e   t e a r   u s i n g   a  h e a v y   a t o m i s e d   s p r a y   o f  

d r o p l e t s .  

The  a d h e s i v e   u s e d   in  t h e   t e s t s   g i v i n g   r i s e   t o  

t h e   g r a p h i c a l   d a t a   d e p i c t e d   in   FIGURE  35  i s   a v a i l a b l e  

u n d e r   t h e   t r a d e   mark   RESYN  3 3 - 1 5 8 3   ( f o r m e r l y   7 2 - 1 1 4 2 )  

and  has   t h e   f o l l o w i n g   c h a r a c t e r i s t i c s :  

P r o d u c t   T y p e :   F o r m u l a t e d   e m u l s i o n   c o l d - c u r e  

a d h e s i v e .  

P h y s i c a l   P r o p e r t i e s :  

A p p e a r a n c e :   F l u i d ,   w h i t e   p r o d u c t  

V i s c o s i t y :   A p p r o x . 2 5 0 0   m P a . s   ( c P )  

S o l i d s :   A p p r o x .   56% 

pH:  A p p r o x .   4 . 5  

R e l a t i v e   D e n s i t y :   A p p r o x .   1 . 0 8  

( 1 0 . 8   l b s / I m p   G a l )  

M e e t s   c o m p o s i t i o n   r e q u i r e m e n t s   of  U .S .   F . D . A .  

R e g u l a t i o n   1 2 1 . 2 5 2 0   " A d h e s i v e s " .  

T i m e  F a c t o r  

The  g r a p h   i s   b a s e d   on  1 .5  s e c o n d s   of  c o m p r e s s i o n  

t i m e .   B e y o n d   t h i s   t i m e ,   f u r t h e r   c o m p r e s s i o n   d o e s   n o t  

a p p e a r   to   i n f l u e n c e   a d h e s i v e   d r o p l e t   p e n e t r a t i o n .   T h e r e -  

f o r e ,   a d h e s i v e   c u r i n g   t i m e   s t a r t s   no  l a t e r   t h a n   1 .5  s e c o n d s .  

F i b r e  T e a r  F a c t o r  v s .   T i m e  

F i b r e   t e a r   t e s t i n g   was  c a l c u l a t e d   1 .0   s e c o n d  

a f t e r   1 .5   s e c o n d s   of  c o m p r e s s i o n   t i m e .   The  g r a p h   d i s p l a y s  

t he   c o r r e c t   p e r c e n t a g e   of  f i b r e   t e a r   f o r   1 .5   s e c o n d s   o f  

c o m p r e s s i o n .  

The  c o m p r e s s i o n   t i m e s   b e l o w   r e f l e c t   a  p e r c e n t a g e  

l o s s   of  f i b r e   t e a r   1 .0   s e c o n d   a f t e r   c o m p r e s s i o n .  

1 .0   s e c .   c o m p r e s s i o n  -   8%  r e d u c t i o n   in   f i b r e   t e a r  

0 .5   s e c .   c o m p r e s s i o n   -12%  r e d u c t i o n   in   f i b r e   t e a r  

0 . 2 5   s e c .   c o m p r e s s i o n   -25%  r e d u c t i o n   in  f i b r e  t e a r  

A c c o r d i n g   to   t e s t s ,   100%  f i b r e   t e a r   i s   a c h i e v e d   in  t e s t s  



b e l o w   1 1 . 2   k g / c m 2   (160  l b s )   p r e s s u r e ,   to   as  low  as  1 . 4  

k g / c m 2   (20  l b s )   p r e s s u r e .   T h i s   o n l y   o c c u r s   s e c o n d s  

a f t e r   c o m p r e s s i o n ,   f o r   e x a m p l e :  

1 . 5   s e c o n d s   of  1 .4   to   1 1 . 2   k g / c m   ( 2 0 l b s   to   160  l b s )  

p r e s s u r e   y i e l d s   100%  f i b r e   t e a r   a f t e r   3 .0   s e c s .  

1 .0   s e c o n d   of  1.4  t o   1 1 . 2   k g / c m 2   (20  1 b s  t o   160  l b s )  

p r e s s u r e   y i e l d s   100%  f i b r e   t e a r   a f t e r   4 . 0   s e c s .  

0 .5   s e c o n d   of   1 .4   to   11 .2   k g / c m 2   (20  l b s   to   160  1 b s )  

p r e s s u r e   y i e l d s   100%  f i b r e   t e a r   a f t e r   4 .0   s e c s .  

0 . 2 5   s e c o n d   of  1 .4   to   1 1 . 2   k g / c m 2   (20  l b s   to   160  l b s )  

p r e s s u r e   y i e l d s   100%  f i b r e   t e a r   a f t e r   7 .0   s e c s .  

T h e s e   r e s u l t s ,   e v e n   at   t h e   0 . 2 5   s e c o n d   t i m e ,   d e m o n s t r a t e  

an  i n i t i a l   and  s e c o n d a r y   f i b r e   t e a r   r e s u l t   w h i c h   can  h a v e  

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

r e l a t e d   p a p e r   i n d u s t r i e s .  

R e a c t i v a t i o n   of  D r i e d   A d h e s i v e  

R e a c t i v a t i o n   of  d r i e d   a d h e s i v e   u s i n g   f o r m s   o f  

w a t e r   a p p l i c a t i o n   has   a l s o   b e e n   f o u n d   t o   r e s u l t   i n  

u s a b l e   b o n d i n g   when  s u b j e c t e d   t o   h i g h   c o m p r e s s i o n  

t e c h n i q u e s   a c c o r d i n g   to   t h e   i n v e n t i o n .  



1.  A  c a s e   e r e c t i n g   and  s e a l i n g   a p p a r a t u s ,   w h i c h  

i n c l u d e s   m e a n s   f o r   r e c e i v i n g   and  r a i s i n g   a  f l a t   c a s e  

f rom  a  s u p p l y   of   such   c a s e s ,  

c h a r a c t e r i s e d   i n  

t h a t   p i n s   a r e   p r o v i d e d   f o r   p e n e t r a t i n g   and  t h e r e b y  

g r i p p i n g   t h e   f l a t   c a s e   and  means   a r e   p r o v i d e d   f o r  

c a u s i n g   t h e   p i n s   to   o p e n   ou t   t h e   c a s e .  

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

p i n s   a r e   m o u n t e d   on  a  body   w h i c h   can  open   and  c l o s e ,  

w h e r e b y   o p e n i n g   of  t h e   body   when  t h e   p i n s   h a v e   g r i p p e d  

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

t h e   p i n s   p e n e t r a t e   a  t o p   or  b o t t o m   edge   of  t h e   c a s e .  

4.  An  a p p a r a t u s   a c c o r d i n g   to   any  p r e c e d i n g   c l a i m ,  

w h e r e i n   m e a n s   a r e   p r o v i d e d   f o r   s p r a y i n g   a d h e s i v e   on  t h e  

i n t e r i o r   s u r f a c e   of  a t   l e a s t   one  f l a p   of  t h e   c a s e   w i t h o u t  

c a u s i n g   t h e   f l a p   to   open   c o m p l e t e l y   r e l a t i v e   t o   t h e  

c a s e   b o d y .  

5.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   4,  w h e r e i n  

a  p r e s s u r e   a p p l i c a t o r   i s   p r o v i d e d   f o r   a p p l y i n g   p r e s s u r e  
to   t h e   c a s e   f l a p   when  i t s   i n t e r i o r   s u r f a c e   h a s   b e e n  

s p r a y e d   w i t h   a d h e s i v e .  

6.  An  a p p a r a t u s   a c c o r d i n g   t o  c l a i m   4  or   5 ,  

w h e r e i n   a  r a n d o m   g l u e   s w i t c h   i s   a r r a n g e d   to  l o c a t e   t h e  

f r o n t   or  t r a i l i n g   e d g e   of  a  c a s e ,   as  i t   i s   moved   a l o n g  

t h e   a p p a r a t u s ,   and  to   r e g u l a t e   t h e   s p r a y   t i m e   a n d  

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

of  t h e   c a s e .  

7.  An  a p p a r a t u s   a c c o r d i n g   to  any  p r e c e d i n g  

c l a i m ,   w h e r e i n   m i n o r   and  m a j o r   f l a p   t u c k e r s   a r e   p r o v i d e d ,  

t h e   m i n o r   f l a p   t u c k e r s   s e r v i n g   to  t u c k   t h e  

m i n o r   f l a p s   of   an  e r e c t e d   c a s e   and  t h e   m a j o r   f l a p   t u c k e r s  

t h e n   s e r v i n g   to   t u c k   t h e   m a j o r   f l a p s   of  t h e   e r e c t e d   c a s e .  



8.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   4,  5,  6  o r  

7,  w h e r e i n   r e s p e c t i v e   p a i r s   of   r o t a t a b l e   f i n g e r s   p o s i t i o n e d  

on  e a c h   s i d e   of  t h e   a p p a r a t u s ,   s e r v e   to   g r i p   m a j o r   f l a p s  

of  t h e   c a s e   and  to   h o l d   down  t h e   c a s e   as  t h e   p i n s   a r e  

w i t h d r a w n .  

9.  An  a p p a r a t u s   f o r   g r i p p i n g   and  e r e c t i n g   f l a t  

c a s e s   t a k e n   f rom  a  m a g a z i n e   of  such   c a s e s  

c h a r a c t e r i s e d   b y  

(a)  a t   l e a s t   a  p a i r   of  s h a r p   p o i n t e d   p i n s   m o u n t e d  

on  r e s p e c t i v e   s u p p o r t s ,   t h e   two  s u p p p o r t s  

b e i n g   m u t u a l l y   p i v o t a l l y   a r r a n g e d   so  as  t o  

be  m o v a b l e   f rom  a  c l o s e d   p o s i t i o n ,   w h e r e  

t h e y   a r e   p a r a l l e l   to   one  a n o t h e r ,   to   a  

p o s i t i o n   w h e r e   t h e y   a r e   a t   r i g h t - a n g l e s   t o  

one  a n o t h e r ;   a n d  

(b)  an  i n j e c t o r   f o r  r e m o v i n g   a  f l a t   c a s e   f rom  t h e  

m a g a z i n e   and  f o r c i n g   e a c h   of  two  of  i t s   e d g e s   o n  

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

10.  An  a p p a r a t u s   a c c o r d i n g   t o   c l a i m   9,  w h e r e i n  

r e s p e c t i v e   domes  m o u n t e d   on  t h e   f i r s t   and  s e c o n d   s u p p o r t s  

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

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

l l .   An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   9  or  l O ,  

w h e r e i n   a  dome  i s   p o s i t i o n e d   i m m e d i a t e l y   u n d e r   t h e   p o i n t s  

of  a  p a i r   of  m u t u a l l y - p a r a l l e l   and  s i m i l a r l y - o r i e n t e d  

p i n s ,   t h e   h e i g h t   of  t h e   dome  b e i n g   l e s s   t h a n   t h a t   of  t h e   p i n  

p o i n t s   a b o v e   t h e   s u p p o r t s .  

l 2 .   An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   9,  10  or   1 1 ,  

w h e r e i n   a t   l e a s t   two  p a i r s   of  t h e   p i n s   a r e   m o u n t e d   on  t h e  

f i r s t   s u p p o r t   and  a t   l e a s t   two  p a i r s   of  t h e   p i n s   a r e  

m o u n t e d   on  t h e   s e c o n d   s u p p o r t .  

13.  An  a p p a r a t u s   a c c o r d i n g   to   any  of  c l a i m s   9  t o  

12,   w h e r e i n   t h e   p i n s   and  t h e   s u p p o r t s   a r e   m o u n t e d   so  a s  

to   be  m o v a b l e   t o w a r d   or  away  f r o m   t h e   m a g a z i n e .  

14.   An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   13,  w h e r e i n  



t h e   p i n s   and  s u p p o r t s   a r e   a l s o   m o v a b l e   u p w a r d l y   a n d  

d o w n w a r d l y   as  w e l l   as  t o w a r d   or  away  f rom  t h e   m a g a z i n e .  

15.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   14,  w h e r e i n  

t h e   p i n s   and  s u p p o r t s   a r e   m o u n t e d   on  m o v a b l e   means   s o  

t h a t   one  s u p p o r t   r e m a i n s   p a r a l l e l   to   t h e   m o v a b l e   m e a n s  

as  i t   i s   moved  u p w a r d l y   or   d o w n w a r d l y .  

16.   An  a d h e s i v e   s p r a y   a p p a r a t u s ,   c o m p r i s i n g   a  

s p r a y   n o z z l e   f o r   s p r a y i n g   l i q u i d   a d h e s i v e ,  

c h a r a c t e r i s e d   i n  

t h a t   an  a i r   n o z z l e   i s   m o u n t e d   a d j a c e n t   t h e   l o c a t i o n   w h e r e  

t h e   a d h e s i v e   i s   e m i t t e d   f rom  t h e   s p r a y   n o z z l e   and  a t  

r i g h t - a n g l e s   to   t h e   d i r e c t i o n   of  e m i s s i o n ,   w h e r e b y  

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

r i g h t - a n g l e s   by  a i r   e m i t t e d   f rom  t h e   a i r   n o z z l e .  

17.   An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   16,  w h e r e i n  

t h e   s p r a y   n o z z l e   and  t h e   a i r   n o z z l e   a r e   r o t a t a b l e   i n  

u n i s o n .  

18.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   16  or  1 7 ,  

w h e r e i n   a  p a i r   of  s p r a y   n o z z l e s   and  a  c o r r e s p o n d i n g   p a i r  

of  a i r   n o z z l e s   a r e   m o u n t e d   in   c o m b i n a t i o n   on  a  s u p p o r t  

b o d y .  

19.   An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   16,  17  or  1 8 ,  

w h e r e i n   t h e   n o z z l e s   a r e   a f f i x e d   to   a  t h i n   m o u n t i n g   a n d  

s u p p l y   f i n .  

20.  A n  a p p a r a t u s   a c c o r d i n g   to   c l a i m   19,  w h e r e i n  

t h e   m o u n t i n g   and  s u p p l y   f i n   c o m p r i s e s   a  p l u r a l i t y   o f  

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

l i q u i d   a d h e s i v e   and  a i r   r e s p e c t i v e l y   to   t h e   s p r a y   n o z z l e s  

and  to   t h e   a i r   n o z z l e s .  

21.  An  a p p a r a t u s   a c c o r d i n g   to  any  of  c l a i m s   16  

to   20,  w h e r e i n   o n - o f f   a d h e s i v e   and  a i r   a c t u a t o r s   a r e  

p r o v i d e d   f o r   s t a r t i n g   and  s t o p p i n g   t h e   f l o w   of  a d h e s i v e  

f rom  t h e   s p r a y   n o z z l e   and  t h e   e m i s s i o n   of  a i r   f rom  t h e  

a i r   n o z z l e .  

22.  A  r a n d o m   g l u e   s w i t c h   s e q u e n c e r   f o r   u s e   in  a  



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

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

them  w h i c h   a r e   c a p a b l e   of  d e t e c t i n g   t h e   l e a d i n g   a n d  

t r a i l i n g   e d g e s   of   o b j e c t s   p a s s i n g   t h e   s w i t c h e s ,   e a c h  

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

by  t h e   s e n s o r s ,   to   e m i t   an  e l e c t r i c a l   s i g n a l   by  b e i n g  

c o n n e c t e d   to   an  e l e c t r i c a l   p o w e r   s o u r c e ,   a  s e n s o r  

a c t i v a t i n g   m e a n s   a s s o c i a t e d   w i t h   t h e   o r i e n t a t i o n   of   t h e  

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

moved  a l o n g   t h e   a p p a r a t u s ,   moves   t h e   a c t i v a t i n g   m e a n s ,   w h i c h  

in  t u r n   t r i g g e r s   t h e   s e n s o r   of  t h e   s w i t c h .  

23.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   22,  w h e r e i n  

t h e   s w i t c h e s   a r e   c o n n e c t i b l e   e l e c t r i c a l l y   t o   a  s o l e n o i d  

a c t u a t o r   a r r a n g e d   to   a c t i v a t e   an  a i r   v a l v e ,   w h e r e b y  

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

c o m p r e s s e d   a i r   to   a  g l u e   h e a d   a r r a n g e d   to   s p r a y   l i q u i d  

a d h e s i v e   on  t o   t h e   c a s e .  

24.  A  m e t h o d   of  h o l d i n g   and  e r e c t i n g   a  r e c t a n g u l a r  

c a s e   f r o m   a  f l a t   c a s e ,  

c h a r a c t e r i s e d   i n  

(a)  t h a t   t h e   f l a t   c a s e   i s   moved  so  t h a t   two  of  i t s  

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

a t   l e a s t   two  s h a r p e n e d   p i n s   m o u n t e d   so  as  t o  

f a c e   one   a n o t h e r   on  r e s p e c t i v e   f i r s t   a n d  

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

p i v o t a l l y   m o v a b l e ;   a n d  

(b)  t h a t   t h e   f i r s t   and  s e c o n d   p i n   s u p p o r t s   a r e  

p i v o t a l l y   moved  so  as  to   be  a t   r i g h t - a n g l e s  

to   one   a n o t h e r ,   w h e r e b y   t h e   r e s p e c t i v e   l e a d i n g  

e d g e s   of  t h e   c a s e   i m p a l e d   on  t h e   p i n s   a r e  

p i v o t a l l y   o p e n e d   f rom  a  c l o s e d   p a r a l l e l  ' p o s i t i o n  

to   a  p o s i t i o n   w h e r e   t h e   s i d e s   of  t h e   c a s e   a r e  

a t   r i g h t - a n g l e s   to   one  a n o t h e r .  

25.   A  m e t h o d   a c c o r d i n g   to   c l a i m   24,  w h e r e i n   t h e  

o p e n e d   c a s e   i s   moved  away  f rom  t h e   e j e c t o r   m e c h a n i s m .  



26.   A  m e t h o d   a c c o r d i n g   to   c l a i m   24  or  2 5 ,  

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

t h e   e j e c t o r   m e c h a n i s m .  

27.  A  m e t h o d   of  a d h e s i v e l y   s e a l i n g   t h e   m a j o r  

and  m i n o r   f l a p s   of   an  e r e c t e d   c a s e   by  s p r a y i n g   c o l d  

l i q u i d   a d h e s i v e   on  t h e   i n t e r i o r   s u r f a c e s   of  t h e   m a j o r  

and  m i n o r   f l a p s   w h i l e   t h e   m a j o r   f l a p s   a r e   in  o n l y   a  

s l i g h t l y   r a i s e d   p o s i t i o n ,   w h i c h   c o m p r i s e s   u t i l i z i n g   a  

l i q u i d   a d h e s i v e   s p r a y   m e a n s   a r r a n g e d   to   p e n e t r a t e   i n t o  

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

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

l i q u i d   a d h e s i v e   on  to  t h e   i n t e r i o r   s u r f a c e s   of  t h e  

m a j o r   f l a p s   and  t h e   e x t e r i o r   s u r f a c e s   of  t h e   m i n o r  

f l a p s   of   t h e   c a s e .  

28.  A  m e t h o d   of  s p r a y i n g  t h e   i n t e r i o r   s u r f a c e s  

of  t h e   m a j o r   f l a p s   and  t h e   e x t e r i o r   s u r f a c e s   of   t h e  

m i n o r   f l a p s   of  an  e r e c t e d   c a s e ,   c o m p r i s i n g :  

(a)  m o v i n g   t h e   l e a d i n g   edge   of  a  c a s e   l a t e r a l l y  

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

to   d e t e c t   t h e   l e a d i n g   e d g e ;  

(b)  moving  the  l e a d i n g   edge  of  the  case  l a t e r a l l y   pa s t   s e c o n d  

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

w i t h   t h e   f i r s t   e l e c t r i c   s e n s i n g   m e a n s   p a r a l l e l  

to   t h e   p a t h   of  t r a v e l   of  t h e   c a s e ,   t h e   s e c o n d  

s e n s i n g   means   b e i n g   a r r a n g e d   a l s o   to   d e t e c t  

t h e   l e a d i n g   e d g e ;  

(c)  m o v i n g   t h e   l e a d i n g   e d g e   of  t h e   c a s e   l a t e r a l l y  

p a s t   t h i r d   e l e c t r i c   s e n s i n g   means   a r r a n g e d   i n  

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

s e n s i n g   means   p a r a l l e l   to   t h e   p a t h   of  t r a v e l  

of   t h e   c a s e ,   t h e   t h i r d   s e n s i n g   m e a n s   b e i n g  

a r r a n g e d   a l s o   to   d e t e c t   t h e   l e a d i n g   e d g e   and  b e i n g  

c o n n e c t e d   to   an  e l e c t r i c a l   power   s u p p l y   so  t h a t  

on  a c t u a t i o n ,   t h e   t h i r d   s e n s i n g   m e a n s   s e n d s   a n  

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



r e c e i v i n g   t h e   s i g n a l   a c t u a t e s   an  a i r   v a l v e  

w h i c h   in   t u r n   a c t u a t e s   a  l i q u i d   a d h e s i v e  

s p r a y   m e a n s   w h i c h   c o m m e n c e s   to   s p r a y  
a d h e s i v e   u p o n   t h e   i n t e r i o r   s u r f a c e s   o f  

t h e   m a j o r   f l a p s   and  t h e   e x t e r i o r   s u r f a c e s  

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

l o c a t i o n ;  

(d)  m o v i n g   t h e   l e a d i n g   e d g e   of   t h e   c a s e  

l a t e r a l l y   p a s t   f o u r t h  e l e c t r i c   s ens ing   means 

a r r a n g e d   in   a  p a t h   w i t h   t h e   f i r s t ,   s e c o n d  

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

to   t h e   p a t h   of  t r a v e l   of  t h e   c a s e ,   t h e  

f o u r t h   e l e c t r i c   s e n s i n g   m e a n s   a l s o   b e i n g  

a r r a n g e d   to   d e t e c t   t h e   l e a d i n g   e d g e   a n d  

b e i n g   c o n n e c t e d   to   an  e l e c t r i c a l   p o w e r   s u p p l y  

so  t h a t ,   u p o n   d e t e c t i n g   t h e   l e a d i n g   e d g e   o f  

t h e   c a s e ,   an  e l e c t r i c a l   s i g n a l   i s   s e n t   t o  

d e - a c t i v a t e   t h e   s o l e n o i d ,   w h i c h   in   t u r n   s t o p s  

f u r t h e r   s p r a y i n g   of  l i q u i d   a d h e s i v e   on  t h e  

i n t e r i o r   s u r f a c e s   of   t h e   m a j o r   f l a p s   and  t h e  

e x t e r i o r   s u r f a c e s   of  t h e   m i n o r   f l a p s   of  t h e  

c a s e ;  

(e)  d e t e c t i n g   t h e   t r a i l i n g   e d g e   of   t h e   c a s e   b y  

m e a n s   of   t h e   f i r s t   e l e c t r i c   s e n s i n g   m e a n s  

as  t h e   c a s e   m o v e s   l a t e r a l l y   p a s t   t h e  

e l e c t r i c   s e n s o r s   and  c o n n e c t i n g   t h e   f i r s t  

s e n s i n g   m e a n s   to   an  e l e c t r i c a l   p o w e r   s u p p l y  

s o u r c e ,   e m i t t i n g   a  s i g n a l   to   t h e  s o l e n o i d  

t h e r e b y   c a u s i n g   t h e   s o l e n o i d   to   a c t i v a t e   a n  

a i r   v a l v e ,   w h i c h   in   t u r n   c a u s e s   t h e   a d h e s i v e  

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

of  t h e   m a j o r   and  t h e   e x t e r n a l   s u r f a c e s   of  t h e  

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

a n d  

(f)  d e t e c t i n g   t h e   t r a i l i n g   edge   of  t h e   c a s e   b y  



means   of  t h e   s e c o n d   e l e c t r i c   s e n s i n g   m e a n s  

as  t h e   c a s e   m o v e s   l a t e r a l l y   p a s t   t h e   e l e c t r i c  

s e n s o r s   and  c o n n e c t i n g   t h e   s e c o n d   s e n s i n g   m e a n s  

to  an  e l e c t r i c a l   power   s u p p l y   s o u r c e ,   e m i t t i n g  

a  s i g n a l   to   t h e   s o l e n o i d ,   w h i c h   t h e r e b y   d e -  

a c t i v a t e s   t h e   s o l e n o i d ,   and  in  t u r n   s t o p s   t h e  

s p r a y i n g   of  a d h e s i v e   upon  t h e   m a j o r   and  m i n o r  

f l a p s   of  t h e   c a s e   a t   t h e   s e c o n d   l o c a t i o n .  

29.  A  p r o c e s s   f o r   a d h e r i n g   two  f i b r o u s   s u r f a c e s  

t o g e t h e r   by  m e a n s   of  a  l i q u i d   c o l d - c u r e   a d h e s i v e  

c o n t a i n i n g   a  s o l v e n t   c a r r i e r ,   c h a r a c t e r i s e d   in  t h a t  

(a)  l i q u i d   c o l d - c u r e   a d h e s i v e   i s   s p r a y e d   on  t h e  

i n t e r f a c e   s u r f a c e   of  one  of  t h e   f i b r o u s  

s u r f a c e s   in   a  t h i n   d i s c r e t e   p a r t i c l e   p a t t e r n ;  

a n d  

(b)  t h e   two  f i b r o u s   s u r f a c e s   a r e   p r e s s e d   t o g e t h e r  

u n d e r   h i g h   p r e s s u r e   s u f f i c i e n t   to  c a u s e   t h e  

s o l v e n t   c a r r i e r   in  t h e   c o l d - c u r e   a d h e s i v e   t o  

d i s p e r s e   i n t o   t h e   i n t e r s t i c e s   of  t h e   f i b r e s  

of  t h e   two  s u r f a c e s ,   t h e r e b y   e n a b l i n g   t h e  

c o l d - c u r e   a d h e s i v e  p a r t i c l e s   r a p i d l y   to   s e c u r e  

t h e   two  s u r f a c e s   t o g e t h e r .  

30.   A  p r o c e s s   a c c o r d i n g   to   c l a i m   29,  w h e r e i n   t h e  

p r e s s u r e   a p p l i e d   i s   in  t h e   r a n g e   f rom  1 .4   to   1 1 . 2  

k g / c m 2  ( 2 0  -   160  l b s .   p e r   sq .   i n c h ) .  

31.  A  p r o c e s s   a c c o r d i n g   to   c l a i m   29  or  3 0 ,  

w h e r e i n   t h e   d u r a t i o n   of   t h e   a p p l i e d   p r e s s u r e   i s   1 . 0   t o  

2 .0   s e c o n d .  

32.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   29,  30  or  3 1 ,  

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

t h e   i n t e r f a c e   s u r f a c e s   of  two  p i e c e s   of  c o r r u g a t e d  

c a r d b o a r d .  

33.  A  p r o c e s s   a c c o r d i n g   to  any  of  c l a i m s   29  t o  

32,  w h e r e i n   t h e   c o l d - c u r e   a d h e s i v e   i s   a  p o l y v i n y l   a c e t a t e  

r e s i n .  



34.  A  p r o c e s s   a c c o r d i n g   t o   any  of  c l a i m s   29  t o  

33,  w h e r e i n   t h e   a d h e s i v e   i s   s e t   and  d r i e d   and  t h e n  

r e w e t t e d   b e f o r e   p r e s s u r e   i s   a p p l i e d   to   t h e   two  f i b r o u s  

s u r f a c e s .  

35.  An  a p p a r a t u s   f o r   r a p i d l y   a d h e r i n g   t o g e t h e r  

t h e   i n t e r f a c e   s u r f a c e s   of  two  f i b r o u s   m a t e r i a l s   by  t h e  

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

a d h e s i v e ,  

c h a r a c t e r i s e d   i n  

(a)  t h a t   m e a n s   a r e   p r o v i d e d   f o r   f i r s t   a p p l y i n g  

a  t h i n   d i s c r e t e   p a t t e r n   of   l i q u i d   c o l d - c u r e  

a d h e s i v e   p a r t i c l e s   on  a t   l e a s t   one  of  t h e  

i n t e r f a c e   s u r f a c e s   of   t h e   f i b r o u s   m a t e r i a l s  

to   be  a d h e r e d   t o g e t h e r ;   a n d  

(b)  m e a n s   a r e   p r o v i d e d   f o r   t h e n   j u x t a p o s i t i o n i n g  

t h e   two  s u r f a c e s . a n d   a p p l y i n g   h i g h   p r e s s u r e  

to  t h e   two  e x t e r i o r   s u r f a c e s   of  t h e   t w o  

m a t e r i a l s  t o   c a u s e   h i g h   p r e s s u r e   to   o c c u r  

a t   t h e   a d h e s i v e   i n t e r f a c e   of  t h e   t w o  

m a t e r i a l s .  

36.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   35,  w h e r e i n  

t h e   m e a n s   f o r   a p p l y i n g   p r e s s u r e   t o   one  of  t h e   e x t e r i o r  

s u r f a c e s   of  t h e   two  m a t e r i a l s   i s   a  p l a t e   w h i c h   c o n t a c t s  

s u c h   e x t e r i o r   f a c e   in   p a r a l l e l   and  so  f o r c e s   i t   a t   h i g h  

p r e s s u r e   i n t o   j u x t a p o s i t i o n   w i t h   t h e   s e c o n d   f i b r o u s  

s u r f a c e .  

37.  An  a p p a r a t u s   a c c o r d i n g   to   c l a i m   36,   w h e r e i n  

t h e   h i g h   p r e s s u r e   i s   a p p l i e d   t o   t h e   p l a t e   o n l y   when  t h e  

two  s u r f a c e s   h a v e   b e e n   b r o u g h t   t o g e t h e r .  

38.   An  a p p a r a t u s   a c c o r d i n g   to   any  of  c l a i m s - 3 5  

to   37,  w h e r e i n   t h e   m e a n s   f o r   a p p l y i n g   t h e   h i g h   p r e s s u r e  

c o m p r i s e   a  p n e u m a t i c a l l y - d r i v e n   h a m m e r .  
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