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@  Bottom  structure  of  paper  box  for  liquid. 

A  bottom  structure  for  a  paper  box  for  liquids  is  dis- 
closed,  which  is  made  of  a  heat-sealable  paper  sheet  blank 
having  four  side  portions  (1  to  4)  and  four  bottom  portions 
(6  to  9).  A  pair  of  opposed  ones  (7,  9)  of  the  bottom  portions 
constitute  an  outermost  layer  of  the  bottom  structure  when 
the  paper  box  is  formed.  The  other  pair  of  opposed  bottom 
portions  (6,  8)  respectively  have  right  isosceles  triangular 
portions  (6A,  8A)  and  fold-back  portions  (6B,  6C,  8B,  8C). 
The  fold-back  portions  (6B,  6C,  8B,  8C)  are  adapted  such 
that  the  entire  length  of  their  edges  parallel  to  fold  lines  (e, 
f)  between  the  corresponding  side  portions  (1, 3)  and  bottom 
portions  (6,  8)  abut  with  the  mating  ones  uniformly  when 
they  are  folded  back  along  their  fold-back  lines  (i  to  I). 



B a c k g r o u n d   of   t h e   I n v e n t i o n  

F i e l d   of   t h e   I n v e n t i o n  

T h i s   i n v e n t i o n   r e l a t e s   to  a  b o t t o m   s t r u c t u r e   of   a  p a p e r   b o x  

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

s o l d .  

P r i o r   A r t  

R e c e n t l y ,   p a p e r   b o x e s   made  of   p a p e r   s h e e t s   c a p a b l e   of   b e i n g  

t h e r m a l l y   f u s e d   and  i m p e r m e a b l e   t o  l i q u i d s ,   e . g . ,   t h i c k  

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

s y n t h e t i c   r e s i n   s h e e t s   h a v e   b e e n   e x t e n s i v e l y   u s e d   to  r e p l a c e   t h e  

c o n v e n t i o n a l   m e t a l   c a n s   and  b o t t l e s   f o r   c o n t a i n i n g   m i l k ,   j u i c e ,  

s a k e ,   s h o y u   and  o t h e r   l i q u i d s   to   be  s o l d .   The  p a p e r   b o x e s   h a v e  

many  a d v a n t a g e s   o v e r   t h e   m e t a l   c a n s   and  b o t t l e s .   S i n c e - p a p e r  

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

be  s t a c k e d   in   a  m in imum  s p a c e   f o r   t r a n s p o r t a t i o n   o r   s t o r a g e .  

They   a r e   l i g h t   in   w e i g h t ,   and  t h e i r   t h i c k n e s s   i s   v e r y   s m a l l  

c o m p a r e d   to  g l a s s   c o n t a i n e r s ' .   A r t i s t i c   p r i n t i n g   may  be  r e a d i l y  

made  on  t h e   s u r f a c e   to  i n c r e a s e   c o m m e r c i a l   v a l u e .   They   can   b e  

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

d i s p o s e d   w i t h   by  i n c i n e r a t i o n   a f t e r   u s e .   They   can   r e l i a b l y  

h o l d   f i r m   t h e   c o n t e n t   t h e r e i n .  

T h e s e   p a p e r   b o x e s   a r e   made  o f   t h i c k   t h e r m a l l y - f u s i b l e  

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

s h e e t s   w h i c h   a r e   i m p e r m e a b l e   to  l i q u i d   a t   l e a s t   on  t h e  

s u r f a c e   in  c o n t a c t   w i t h   t h e   c o n t a i n e d   l i q u i d .   T h e r e   has   b e e n  



a  t r e n d   f o r   i n c r e a s i n g   c a p a c i t i e s   of   p a p e r   b o x e s   f o r   c o n t a i n -  

i n g   m i l k   o r   t h e   l i k e ;   in   t h e   p a s t   t h e   c a p a c i t y   was  t y p i c a l l y  

180  o r   200  me,  b u t   up  to   d a t e   t h e r e   has   b e e n   d e m a n d s   f o r  

1 - l o r   1 . 8 - i p a p e r   b o x e s .   T h e r e f o r e ,   t h e   t h i c k n e s s   and  w e i g h t  

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

to   s a t i s f y   t h e   f o l l o w i n g   r e q u i r e m e n t s .  

(1)  F o l d e d   p o r t i o n s   m u s t   be  r e d u c e d   w h e r e v e r   p o s s i b l e  

and   f o l d e d   l a y e r s   s h o u l d   be  u n i f o r m l y   d i s t r i b u t e d   to  p r o v i d e  

r e l e v a n t   s t a b i l i t y -  t o   t h e   p a p e r  b o x  a s   a  w h o l e .  

(2)  P o r t i o n s   o f   t h i c k   p a p e r   s h e e t   w h i c h   a r e   to   be  b e n t  

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

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

c o u l d   be  a c c u r a t e l y   m a i n t a i n e d .  

(3)  A  p a r t i c u l a r y   weak  p o r t i o n   w h e r e   p a p e r   s h e e t s   a r e  

b e n t   o r   f o l d e d   b a c k   s h o u l d   be  made  l e a s t   f r e e   f rom  b e i n g  

w e a k e n e d   and   b r o k e n .  

(4)  The  p a p e r   box  m u s t   be  r e l i a b l y   t i g h t   so  t h a t   t h e  

c o n t a i n e d   l i q u i d   w i l l   n o t   l e a k .  

R e c e n t l y   p a p e r   b o x e s   t h a t   can   m e e t   t h e s e   r e q u i r e m e n t s  

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

d r i n k s   and   t h e   l i k e .   J a p a n e s e   U t i l i t y   Mode l   P u b l i c a t i o n  

No.  4 6 - 4 6 6 1   d i s c l o s e s   a  p a p e r   box  f o r   l i q u i d s   d e v e l o p e d  

by  E x - C e l l - O   C o r p o r a t i o n .   The  d i s c l o s e d   p a p e r   box  h a s  

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

s y n t h e t i c   r e s i n   l a m i n a t e d   p a p e r   s h e e t   as  shown  in  t h e   d e v e l o p e d  

v i e w   in   F i g .   1.  In   t h e   F i g u r e ,   t h e   s o l i d   l i n e s   r e p r e s e n t  

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

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



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

t h e   p a p e r   so  t h a t   t h e y   a r e   a t   r i g h t   a n g l e s   to   e a c h   o t h e r ,  

and  t h e   c h a i n - a n d - d o t   l i n e s   r e p r e s e n t   f o l d - b a c k   l i n e s ,   a l o n g  

w h i c h   one  of   t h e   o p p o s i t e   s i d e   p o r t i o n s   of  t h e   p a p e r   s h e e t  

i s   to   be  f o l d e d   in   180°   w i t h   r e s p e c t   to  t h e   p a p e r   so  t h a t  

i t - c o n t a c t s   w i t h   e a c h   o t h e r .  

T h i s   b o t t o m   s t r u c t u r e   of  t h e   p a p e r   box  f o r   l i q u i d s  

f e a t u r e s   t h a t   t h e   p o r t i o n   w h e r e   t h e   p a p e r   e d g e s   j o i n   a t=   t h e  

b o t t o m   f o r   t h e   l i q u i d   can   be  m i n i m i z e d .   A l s o ,   i t   f e a t u r e s  

t h a t   among  i n w a r d l y   f o l d e d   t r i a n g l a r   p o r t i o n s   10  and  11  a n d  

f o l d e d - b a c k   t r i a n g u l a r   p o r t i o n s   10a ,   10b ,   l l a   and  l l b ,   t h e  

t r i a n g u l a r   p o r t i o n s   10  and  11  a r e   made  not  to  form  r i g h t   i s o s c e l e s  

in  t r i a n g l e   shape  but   an  i s o s c e l e s   t r i a n g l e   wi th   an  apex  angle   s m a l l e r  

t h a n   90°  so  t h a t   t h e   e d g e s   Y  and  Z of  t h e   f o l d e d - b a c k  

p o r t i o n s   10a  and  10b  c l o s e l y   a b u t   t h e   e d g e s   Y  a n d  Z   of  t h e  

f o l d e d - i n   p o r t i o n s   l l a   and  l l b   r e s p e c t i v e l y .  

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

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

t h a t   w i t h   t h e   p a p e r   box  d i s c l o s e d   in   t h e   U t i l i t y   M o d e l  

R e g i s t r a t i o n   No.  4 6 - 4 6 6 1 ,   in   w h i c h   t h e   i n w a r d l y   f o l d e d   p o r t i o n s  

10  and  11  h a v e   an  i s o s c e l e s   t r i a n g l e   w i t h   an  a p e x   a n g l e   s m a l l e r  

t h a n   900 ,   t h e   a p e x   p o r t i o n s   of  t h e   i n w a r d l y   f o l d e d   p o r t i o n s  

10  and  11  g a t h e r . a t   a  p o i n t   and  p u s h   e a c h   o t h e r   when  t h e   p a p e r  

box  i s   f o r m e d .   T h i s   means   t h a t   t h e   t r i a n g u l a r   p o r t i o n s   1 0 a ,  

lOb ,   l l a   and  l l b   c a n n o t   be  s a t i s f a c t o r i l y   f o l d e d   b a c k   a l o n g  

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

p o r t i o n s   10  and  11  b e c a u s e   t h e   two  f o l d - b a c k   l i n e s   e x t e n d  

f r o m   t h e   a p e x .   In  a d d i t i o n ,   i f   i t   i s   i n t e n d e d   to  make  t h e  



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

1 0 a ,   1 0 b ,   l l a   and  l l b   t h e   e d g e s   Y  and  Y'  of   t h e   t r i a n g u l a r  

p o r t i o n s   10a  and   10b  a b u t . w i t h   t h e   e d g e s   Z  and  Z'  of   t h e  

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

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

a b u t m e n t   l i n e .   T h i s   i n c r e a s e s ,   i t   has   b e e n   c o n f i r m e d ,  

p o s s i b i l i t y   of   l e a k a g e   of   t h e   c o n t a i n e d   l i q u i d .  

The  i n v e n t o r   h a v e   made  e x t e n s i v e   r e s e a r c h e s   a n d  

i n v e s t i g a t i o n s   in   o r d e r   to   e l i m i n a t e   t h e   d r a w b a c k s   d i s c u s s e d  

a b o v e   in   t h e   p r i o r   a r t   p a p e r   box  f o r   l i q u i d s   and  p r o p o s e d  

in  J a p a n e s e   U t i l i t y   M o d e l  P u b l i c a t i o n   No.  5 5 - 2 0 5 8 0   a  b o t t o m  

s t r u c t u r e   f o r   a  p a p e r   box  f o r   l i q u i d s ,   in   w h i c h   t h e   i n n e r m o s t  

l a y e r   p o r t i o n s   of   t h e   b o t t o m   h a v e   a  t r a p e z p i d a l   s h a p e   o b t a i n e d  

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

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

p o r t i o n   and  a  r e c t a n g u l a r   f o l d - b a c k   p o r t i o n   r e p l a c i n g   t h e   r e m o v e d  

r i g h t   a n g l e   a p e x   p o r t i o n ,   t h e r e b y   p e r m i t t i n g   t h e   o u t w a r d   f o l d i n g -  

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

l a y e r   p o r t i o n s   to   be  made  s a t i s f a c t o r i l y   and  a l s o   p e r m i t t i n g  

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

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

u n i f o r m l y .  

In   t h i s   p r o p o s e d   b o t t o m   s t r u c t u r e ,   u n l i k e   t h e  

p a p e r   box  b o t t o m   s t r u c t u r e   d i s c l o s e d   in   t h e   J a p a n e s e   U t i l i t y  

Mode l   R e g i s t r a t i o n   No.  4 6 - 4 6 6 1 ,   a p e x  p o r t i o n s   of   t h e   i n n e r m o s t  

b o t t o m   l a y e r   p o r t i o n s   c o r r e s p o n d i n g   to   t h e   p o r t i o n s   10  and  1 1  

do  n o t   p u s h   e a c h   o t h e r .   A l s o ,   t h e   s t r u c t u r e   i s   f r e e   f r o m   t w o  

f o l d - b a c k   l i n e s   e x t e n d i n g   f r o m   a  p o i n t .   F u r t h e r ,   w h e n  



t h e   b o t t o m   i s   f o r m e d   by  f o l d i n g   t h e   p o r t i o n s   c o r r e s p o n d i n g  

to  t h e   p o r t i o n s   10  and  11  in  t h e   d i s c l o s e d   p a p e r   box  b o t t o m  

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

c o r r e s p o n d i n g   to  t h e   p o r t i o n s   10a ,   10b,   l l a   and  l l b   a l o n g   t h e  

f o l d - b a c k   l i n e s ,   a l l   t h e s e   p o r t i o n s   can   be  made  to  l i e   f l a t  

n o r m a l   to  t h e   s i d e   p o r t i o n s .   T h i s   i s   d e s i r e d   f rom  t h e   s t a n d p o i n t  

of  t h e   r e a d i n e s s   in  f o r m i n g   t h e   b o t t o m   s t r u c t u r e .   F u r t h e r ,  

u n l i k e   p a p e r   box  b o t t o m   s t r u c t u r e   d i s c l o s e d   in  t h e   J a p a n e s e  

U t i l i t y   Model   R e g i s t r a i o n ,   t h e r e   i s   no  n e e d   of  i n s e r t i n g   t h e  

p o r t i o n   c o r r e s p o n d i n g   to  t h e   b o t t o m   p o r t i o n   11  b e t w e e n   t h e  

p o r t i o n s   c o r r e s p o n d i n g   to  t h e   p o r t i o n s   l l a   and  l l b .   T h i s  

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

t h e   b o t t o m   s t r u c t u r e .   As  to  t h e   d e m e r i t ,   h o w e v e r ,   t h e r e   i s  

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

of  o n l y   two  l a y e r s   of  t h e   b l a n k   c o n s t i t u t e d   by  t h e   o u t e r m o s t  

b o t t o m   p o r t i o n s   o v e r l a p p i n g   e a c h   o t h e r .   The  s e a l i n g   p r o p e r t y  

of  t h i s   p o r t i o n   is   i n f e r i o r   to  t h e   r e s t   of  t h e   b o t t o m   w h i c h  

c o n s i s t s   of  f o u r   b l a n k   l a y e r s .  

Summary  of  t h e   I n v e n t i o n  

O b j e c t   of  t h e   i n v e n t i o n   i s   to  p r o v i d e   a  b o t t o m  

s t r u c t u r e   f o r   a  p a p e r   box  f o r   l i q u i d s ,   w h i c h   can   e l i m i n a t e  

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

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

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

d i s c l o s e d   in  t h e   J a p a n e s e   U t i l i t y   Model   R e g i s t r a t i o n   No.  5 5 - 2 0 5 8 0 .  

To  a t t a i n   t h e   a b o v e   o b j e c t ,   a c c o r d i n g   to  t h e   i n v e n t i o n ,  

t h e r e   i s   p r o v i d e d   a  b o t t o m   s t r u c t u r e   f o r   a  p a p e r   box  f o r .  

l i q u i d s ,   w h i c h   i s   made  of  a  h e a t - s e a l a b l e   p a p e r   s h e e t   b l a n k  



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

f i r s t   f o l d   l i n e s   and   f o u r   b o t t o m   p o r t i o n s   t e r m i n a t i n g   i n  

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

a l s o   d e f i n e d   by  i n t e r v e n i n g   e x t e n s i o n s   of   t h e   f i r s t   f o l d  

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

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

b o t t o m   s t r u c t u r e   and   h a v i n g   end   p o r t i o n s   to   be  o v e r l a p p e d  

and   h e a t   s e a l e d   to   e a c h   o t h e r ,   t h e   o t h e r   p a i r   of  b o t t o m  

p o r t i o n s   among  t h e   f o u r   b o t t o m   p o r t i o n s   e a c h   h a v i n g   a  r i g h t  

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

s e c o n d   f o l d   l i n e   and   4 5 - d e g r e e   f o l d - b a c k   l i n e s   e x t e n d i n g  

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

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

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

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

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

e x t e n d i n g   f r o m   an  i n t e r m e d i a t e   p o i n t   of  a  c o r r e s p o n d i n g  

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

one   of  t h e   f o l d - b a c k  l i n e s ,   t h e   f o l d - b a c k   p o r t i o n s   o f   t h e  

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

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

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

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

B r i e f   D e s c r i p t i o n   of   t h e   D r a w i n g s  

F i g .   1  i s   an  e x p a n s i o n   p l a n   i l l u s t r a t i n g   t h e   m a n n e r ,  

in   w h i c h   a  p a p e r   s h e e t   b l a n k   i s   f o l d e d   to  o b t a i n   a  b o t t o m  

s t r u c t u r e   of  a  p r i o r   a r t   p a p e r   b o x ;  



F i g .   2  is   an  e x p a n s i o n   p l a n   i l l u s t r a t i n g   t h e  

m a n n e r ,   in  w h i c h   a  p a p e r   s h e e t   b l a n k   i s . f o l d e d   to  o b t a i n  

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

to  t h e   i n v e n t i o n ;  

F i g .   3  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   t h e   p a p e r  

shee t   b lank   of  Fig.  2  fo lded   to  a  c e r t a i n   e x t e n t ;  

F i g .   4  i s   a  p e r s p e c t i v e   v i e w   s h o w i n g   a  p a p e r  

box  o b t a i n e d   f rom  t h e   p a p e r   s h e e t   b l a n k   shown  in  F i g .   2 ;  

a n d  

F i g .   5  i s   a  t op   v i e w   s h o w i n g   t h e   p a p e r   box   o f  

F i g .   4  w i t h   an  u p p e r   p o r t i o n   t h e r e o f   r e m o v e d .  

D e t a i l e d   D e s c r i p t i o n  o f   t h e   P r e f e r r e d   E m b o d i m e n t  

Now,  an  e m b o d i m e n t   of  t h e   b o t t o m   s t r u c t u r e   o f  

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

be  d e s c r i b e d   in  d e t a i l .  

R e f e r r i n g   to  the  F i g u r e s ,   the  paper   shee t   b lank  of  t h e  

paper   box  has  four   s ide   p o r t i o n s   1  to  4  d e f i n e d   by  i n t e r v e n i n g  

f o l d   l i n e s   a  to  c .   I t   a l s o   has   a  s i d e   seam  f l a p   5  t e r m i n a t i n g  

in  t h e   s i d e   p o r t i o n   1  a t   one  end   of  t h e   b l a n k   a l o n g   a  

f o l d   l i n e   d.  I t   f u r t h e r   has   b o t t o m   p o r t i o n s   6  and   8 

t e r m i n a t i n g   in  t h e   r e s p e c t i v e   o p p o s e d   s i d e   p o r t i o n s   1 

and  3  a l o n g   f o l d   l i n e s   e  and  f  and  a l s o   b o t t o m   p o r t i o n s  

7  and  9  t e r m i n a t i n g   in  t h e   r e s p e c t i v e   o p p o s e d   s i d e   p o r t i o n s  

2  and  4  a l o n g   f o l d   l i n e s   g  and  h.  The  b o t t o m   p o r t i o n s  

6  to  9  a r e   a l s o   d e f i n e d   by  i n t e r v e n i n g   e x t e n s i o n s   of  t h e  

f o l d   l i n e s   a  to  c.  The  p a p e r   s h e e t   f u r t h e r   has   a  s e a m  

f l a p   e x t e n s i o n   5'  t e r m i n a t i n g   in   t h e   s i d e   seam  f r a p  

5  a l o n g   a  f o l d   l i n e   m  and  a l s o   t e r m i n a t i n g   in  t h e   b o t t o m  



p o r t i o n   6  a l o n g   an  e x t e n s i o n   of  t h e   f o l d   l i n e   d.  Of  t h e   b o t t o m  

p o r t i o n s   6  to   9,  t h e   b o t t o m   p o r t i o n s   7  and  9  a r e   o p p o s e d   b o t t o m  

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

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

p a p e r   b o x .   The  o t h e r   o p p o s e d   b o t t o m   p o r t i o n s   6  and  8  r e s p e c t i v e l y  

h a v e   r i g h t   i s o s c e l e s   t r i a n g u l a r   p o r t i o n s   6A  and  8A,  w h i c h   a r e  

d e f i n e d   by  t h e   f o l d   l i n e s   e  and  f  and  a l s o   by  f o l d - b a c k   l i n e s  

i  to   l   e x t e n d i n g   f r o m   t h e   c o r n e r s   x  of   t h e   s i d e   p o r t i o n s   1  a n d  

3  a t   an  a n g l e   of  450  to   t h e   f o l d   l i n e s   e  and  f  and  a r e   f o l d e d  

a t   r i g h t   a n g l e s   to   t h e   s i d e   p o r t i o n s   1  and  3,  and  f o l d - b a c k  

p o r t i o n s   6B  and  6C  and  8B  and  8C,  w h i c h   t e r m i n a t e   on  t h e   o p p o s i t e  

s i d e s   of   t h e   p o r t i o n s   6A  and  8A  a l o n g   t h e   f o l d - b a c k   l i n e s   i  a n d  

j  and  k  and  k  a n d  Z   and  a r e   to   be  h e a t   s e a l e d   o v e r   t h e i r   e n t i r e  

a r e a   to   t h e   p o r t i o n s   6A  and  8A.  Of  t h e   p o r t i o n s   6B,  6C,  8A  a n d  

8B,  t h e   p o r t i o n s   6B  and  8B  a r e   r i g h t   i s o s c e l e s   t r i a n g u l a r   i n  

s h a p e   w i t h   t h e   f r e e   e d g e s   t h e r e o f   e x t e n d i n g   f rom  an  i n t e r m e d i a t e  

p o i n t   on  t h e   f o l d - b a c k   l i n e s   i  and  k  and  p a r a l l e l   to   t he   f o l d  

l i n e s   e  and  f .   The  o t h e r   p o r t i o n   6C  and  8C  a r e   s u b s t a n t i a l l y  

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

of   t h e   f o l d - b a c k   l i n e s   i  and  k.  The  f o l d - b a c k   p o r t i o n s   6 B ,  

6C,  8B  and  8C  a r e   a d a p t e d   s u c h   t h a t   t h e   e n t i r e   l e n g t h s   of  t h e i r  

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

1  and  3  and  b o t t o m   p o r t i o n s   6  and  8  a b u t   w i t h   t h e   m a t i n g   o n e s  

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

i  to   e .   W i t h   t h i s   h e a t - s e a l a b l e   p a p e r   s h e e t   b l a n k ,   t h e   f o l d -  

b a c k   l i n e s   i  and  k  h a v e   a  d i f f e r e n t   l e n g t h   f rom  t h e   l e n g t h  

of   t h e   o t h e r   f o l d - b a c k   l i n e s  j   a n d  l .   T h e r e f o r e ,   i t   i s   s o m e t i m e s  

d i f f i c u l t   to   f o l d   b a c k   t h e   p o r t i o n s   6C  and  8C  a l o n g   t h e   l o n g e r  



f o l d - b a c k   l i n e s  j   and  l .   A c c o r d i n g l y ,   n o t c h e s   S  a r e   f o r m e d ,   i f  

n e c e s s a r y ,   in  t h e   b l a n k   a d j a c e n t   to  t h e   f r e e   end  of  t he   f o l d -  

b a c k   l i n e s  j   a n d  Z   and  on  t h e   s i d e   t h e r e o f   o p p o s i t e   t h e   e x t e n s i o n s  

of  t h e   s i d e   p o r t i o n s   1  and  3 .  

The  p a p e r   s h e e t   b l a n k   d e s c r i b e d   a b o v e ,   shown  in  t h e  

d e v e l o p m e n t   v i e w   of  F i g .   2,  i s   a  h e a t - s e a l a b l e   p a p e r   s h e e t   b l a n k ,  

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

b l a n k   or   a  s y n t h e t i c   r e s i n   s h e e t   b l a n k .   To  f o r m   t h e   b o t t o m  

s t r u c t u r e   of  t h e   p a p e r   box  u s i n g   t h i s   h e a t - s e a l a b l e   p a p e r  

s h e e t   b l a n k ,   t h e   s i d e   p o r t i o n s   1  to  4  a r e   f o l d e d   i n w a r d l y   9 0 0  

a l o n g   t h e   f o l d   l i n e s   a  to   c,  and  a l s o   t h e   s i d e   seam  f l a p   5  i s  

f o l d e d   i n w a r d l y   90°  a l o n g   t h e   f o l d   l i n e   d.  The  b a c k   s u r f a c e  

of  t h e   s i d e   seam  f l a p   5  i s   h e a t   s e a l e d   to  t h e   f r o n t   s u r f a c e   o f  

t h e   c o r r e s p o n d i n g   end  p o r t i o n   of  t h e   s i d e   p o r t i o n   4.  By  f o l d i n g  

t h e   p o r t i o n s   1  to   5  i n w a r d l y   500 ,   t h e   b o t t o m   p o r t i o n s   6  t o  

9  and  seam  f l a p   e x t e n s i o n   5'  a r e   a l s o   b e n t   i n w a r d l y   90o  a l o n g  

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

seam  f l a p   e x t e n s i o n   5'  i s   t h u s   h e a t   s e a l e d   to   t h e   f r o n t   s u r f a c e  

of  t h e   c o r r e s p o n d i n g   end  p o r t i o n   of  t h e   s i d e   p o r t i o n   4  s i m u l t a n e o u s l y  

w i t h   t h e   h e a t   s e a l i n g   of  t h e   s i d e   seam  f l a p   5  to   t h e   s i d e   p o r t i o n  

4 .  

As  a  r e s u l t ,   a  s q u a r e   t u b e   i s   f o r m e d .   A f t e r w a r d s   t h e  

b o t t o m   p o r t i o n s   6  to  9  a r e   f o l d e d   i n w a r d l y   a l o n g   t h e   f o l d   l i n e s  

e  to  h  b e t w e e n   them  and  t h e   c o r r e s p o n d i n g   s i d e   p o r t i o n s   1  to  4 

as  shown  in  F i g .   3.  At  t h i s   t i m e ,   t h e   r i g h t   i s o s c e l e s   t r i a n g u l a r  

f o l d - b a c k   p o r t i o n s   6B  and  8B  and  D - s h a p e d   f o l d - b a c k   p o r t i o n s   6C 

and  8C  on  t h e   o p p o s i t e   s i d e s   of  t h e   c e n t r a l   r i g h t   i s o s c e l e s  

t r i a n g u l a r   p o r t i o n s   6A  and  8A  of  t h e   b o t t o m   p o r t i o n s   6  and  8  a r e  



f o l d e d   b a c k   1 8 0   a g a i n s t   t h e   f r o n t   s u r f a c e  o f   t h e   p o r t i o n s   6A 

and  8A  a l o n g   t h e   450  f o l d - b a c k   l i n e s   i  t o  - 9   w h i c h   e x t e n d   f r o m  

t h e   c o r n e r s   X  of   t h e   s i d e   p o r t i o n s   6  and  8.  The  f r o n t   s u r f a c e  

of  t h e   f o l d - b a c k   p o r t i o n s   6B,  6C,  8B  and  8C  i s   h e a t   s e a l e d   t o  

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

p o r t i o n s   6A  and  8A  of  t h e   b o t t o m   p o r t i o n s   6  and  8,  and  t h e n  

t h e   o v e r l a p p e d   end  p o r t i o n s   of  t h e   b o t t o m   p o r t i o n s   7  and  9  a r e  

h e a t   s e a l d   t o g e t h e r .   In  t h e   a b o v e   way,   t h e   b o t t o m   s t r u c t u r e  

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

in   F i g s .   4  and  5  i s   c o m p l e t e d .  

W i t h   t h e   p a p e r   box  b o t t o m   s t r u c t u r e   h a v i n g   t h e  

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

p o r t i o n s   6A  and   8A  of  t h e   b o t t o m   p o r t i o n s   6  and  8  w h i c h  

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

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

f o l d - b a c k   p o r t i o n s   6B,  6C,  8B  and   8C  t e r m i n a t i n g   in   t h e s e  

r i g h t   i s o s c e l e s   t r i a n g u l a r   c e n t r a l   p o r t i o n s   6A  and  8A  a l o n g  

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

f r o n t   s u r f a c e   of   t h e   p o r t i o n s   6A  and   8A.  N e v e r t h e l e s s ,  

o n l y   a  s i n g l e   f o l d - b a c k   l i n e ,   n a m e l y   f o l d - b a c k   l i n e s  j  

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

t r i a n g u l a r   p o r t i o n s   6A  and  8A.  F u r t h e r ,   t h e   e n t i r e   l e n g t h s  

of   t h e   f r e e   e n d s   of   t h e   f o l d - b a c k   p o r t i o n s   6B,  6C,  8B  a n d  

8C  p a r a l l e l   to   t h e   f o l d   l i n e s   b e t w e e n   t h e   s i d e   p o r t i o n s   1  and  3 

and  b o t t o m   p o r t i o n s   6  and  8  u n i f o r m l y   a b u t   w i t h   t h e   m a t i n g   o n e s ,  

so  t h a t   t h e   r e l i a b i l i t y   in   p r e v e n t i n g   l e a k a g e   of  t h e   c o n t a i n e d  

l i q u i d   can   be  i m p r o v e d .   T h i s   i m p r o v e m e n t   in   r e l i a b i l i t y   i s  

o b t a i n a b l e   b e c a u s e   t h e   s q u a r e   or   r e c t a n g u l a r   c e n t r a l   b o t t o m  



p o r t i o n   c o n s i s t i n g   of  o n l y   two  p a p e r   s h e e t   b l a n k s   as  in  t h e   p a p e r  

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

d i s c l o s e d   in   t h e   J a p a n e s e   U t i l i t y   Model   R e g i s t r a t i o n   No.  5 5 - 2 0 5 8 0  

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

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

and  t h e   a p e x e s   of  t h e  r i g h t   i s o s c e l e s   t r i a n g u l a r   p o r t i o n s   6A 

and  8A  j u s t   t o u c h   e a c h   o t h e r   in   t h e   r e m a i n i n g   f o u r - l a y e r  

p o r t i o n .   T h i s   e f f e c t   i s   o b t a i n a b l e   b e c a u s e ,   u n l i k e   t h e   p a p e r   b o x  

b o t t o m   s t r u c t u r e   d i s c l o s e d   in  t h e   J a p a n e s e   U t i l i t y   Model   R e g i s t r a r  

t i o n   No.  4 6 - 4 6 6 1 ,   t h e   f o l d - b a c k   l i n e s   a r e   a t   a n g l e   n o t   g r e a t e r  

t h a n   450  b u t   a t   j u s t   45°  w i t h   r e s p e c t   to  t h e   f o l d   l i n e s   b e t w e e n  

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

t r i a n g u l a r   p o r t i o n s   6A  and  8A  do  not  s t r o n g l y   push  each  o the r   at  t h e i r   a p e x e s .  

F u r t h e r ,   t h e   b o t t o m   s t r u c t u r e   of  a  p a p e r   box  f o r  

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

same  a m o u n t   of  p a p e r   s h e e t   b l a n k   as  t h e   p a p e r   box  b o t t o m   s t r u c t u r e  

d i s c l o s e d   in   t h e   J a p a n e s e   U t i l i t y   Mode l   R e g i s t r a t i o n   No.  5 5 - 2 0 5 8 0  

and  i s   t h u s   h i g h l y   e c o n o m i c a l .   T h u s ,   i t   g r e a t l y   i m p r o v e s   l o w  

l e a k a g e   p r e v e n t i o n   e f f e c t   due  to   t h e   p r e s e n c e   of  t h e   c e n t r a l  

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

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

d i s c l o s e d   in   t h e   J a p a n e s e   U t i l i t y   Mode l   R e g i s t r a t i o n   No.  5 5 - 2 0 5 8 0 .  

The  i n d u s t r i a l   v a l u e  w h i c h   t h e   i n v e n t i o n   e n j o y s   w i l l   be  by  f a r  

g r e a t e r   when  p a p e r   b o x e s   of  l a r g e r   s i z e  a r e   r e q u i r e d .  



1.  A  Bottom  s t r u c t u r e   for   paper   box  for   l i q u i d s   made 

of  a  h e a t - s e a l a b l e   paper   shee t   b lank  having  four   s ide   p o r t i o n s  

d e f i n e d   by  i n t e r v e n i n g   f i r s t   f o ld   l i n e s   and  four   bottom  p o r t i o n s  

t e r m i n a t i n g   in  s a id   r e s p e c t i v e   s a id   p o r t i o n s   along  second  f o l d  

l i n e s   and  a l so   d e f i n e d   by  i n t e r v e n i n g   e x t e n s i o n s   of  sa id   f i r s t  

fo ld   l i n e s ,   a  p a i r   of  opposed  bottom  p o r t i o n s   among  sa id   f o u r  

bottom  p o r t i o n s   c o n s t i t u t i n g   an  o u t e r m o s t   l a y e r   of  sa id   b o t t o m  

s t r u c t u r e   and  hav ing   end  p o r t i o n s   to  be  o v e r l a p p e d   and  heat   s e a l e d  

to  each  o t h e r ,   the  o t h e r   p a i r   of  bottom  p o r t i o n s   among  sa id   f o u r  

bottom  p o r t i o n s   each  having  a  r i g h t   i s o s c e l e s   t r i a n g u l a r   p o r t i o n  

d e f i n e d   by  s a i d   c o r r e s p o n d i n g   second  fo ld   l i n e   and  4 5 - d e g r e e  

f o l d - b a c k   l i n e s   e x t e n d i n g   from  the  c o r n e r s   of  sa id   c o r r e s p o n d i n g  

s ide   p o r t i o n   and  to  be  f o lded   at  r i g h t   angle   to  sa id   c o r r e s p o n d i n g  

s ide   p o r t i o n   and  f o l d - b a c k   p o r t i o n s   t e r m i n a t i n g   in  sa id   r i g h t  

i s o s c e l e s   t r i a n g u l a r   p o r t i o n   a long  sa id   r e s p e c t i v e   f o l d - b a c k  

l i n e s   and  to  be  h e a t - s e a l e d   over   the  e n t i r e   area   to  s a id   r i g h t  

i s o s c e l e s   t r i a n g u a l r   p o r t i o n ,   one  of  sa id   f o l d - b a c k   p o r t i o n s   b e i n g  

r i g h t   i s o s c e l e s   t r i a n g u l a r   in  shape  and  having  a  f r ee   edge  e x t e n d -  

ing  from  an  i n t e r m e d i a t e   p o i n t   of  a  c o r r e s p o n d i n g   one  of  s a id   f o l d -  

back  l i n e s   and  p a r a l l e l   to  sa id   c o r r e s p o n d i n g   second  fo ld   l i n e ,  

the  o t h e r   one  of  s a i d   f o l d - b a c k   p o r t i o n s   be ing   s u b s t a n t i a l l y  

D-shaped  and  having  a  f r e e   edge  p a r t l y   c o n s t i t u t i n g   an  e x t e n s i o n   o f  

a  c o r r e s p o n d i n g   one  of  sa id   f o l d - b a c k   l i n e s ,   the  f o l d - b a c k   p o r t i o n s  

of  s a id   o t h e r   p a i r   bot tom  p o r t i o n s   be ing   adapted   such  t h a t   t h e  



e n t i r e   l eng ths   of  the  f ree   edges  t h e r e o f   p a r a l l e l   to  the  second  f o l d  

l i n e s   t h e r e b e t w e e n   and  the  c o r r e s p o n d i n g   s ide   p o r t i o n s   abut   wi th   t h e  

mat ing  ones  u n i f o r m l y .  

2.  The  bottom  s t r u c t u r e   for   a  paper   box  for   l i q u i d s   a c c o r d i n g  

to  c la im  1,  where in   sa id   h e a t - s e a l a b l e   paper   shee t   b lank  is  made  f rom 

a  t h e r m o p l a s t i c   s y n t h e t i c   r e s i n   l amina ted   paper   s h e e t .  

3.  The  bottom  s t r u c t u r e   for   a  paper   b o x  f o r   l i q u i d s   a c c o r d i n g  

to  c la im  1,  where in   sa id   h e a t - s e a l a b l e   paper   shee t   blank  is  made  f r o m  

a  s y n t h e t i c   r e s i n   s h e e t .  
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