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@  Container. 

@  A  container  has  a  container  main  body  and  a  cap  member 
threadedly  engageable  with  a  neck  portion  of  the  container 
main  body.  The  container  of  the  present  invention  is  char- 
acterized  in  that  at  least  one  of  male  and  female  screws 
threadedly  engaged  with  each  other  is  formed  as  such  that 
the  width  of  a  screw  groove  becomes  gradually  smaller  as  it 
goes  toward  the  terminal  end  direction  of  the  screw,  and  a 
pressure  flank  and  a  clearance  flank  of  the  male  and  female 
screws  are  contacted  each  other  under  pressure  at  a  portion 
where  the  width  of  the  screw  groove  is  small  at  the  end  of 
screwing  operation.  Contrary  to  the  prior  art,  since  the  con- ~   tainer  according  to  the  present  invention  is  constructed  as 
such  that  the  screws  as  a  whole  are  gradually  brought  to  be 
contacted  under  pressure  according  to  advancement  of  the 

10  screwing  operation,  the  container  main  body  and  cap  member 
can  be  surely  sealed. 
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CONTAINER 

BACKGROUND  OF  THE  INVENTION 

(1)  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  c o n t a i n e r   of  t h e   t y p e  

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

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

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

e n g a g e m e n t   b e t w e e n   t h e   c o n t a i n e r   m a i n   body   and  t h e   c a p  

member   i s   p r e v e n t e d   f r o m   b e c o m i n g   l o o s e .  

(2)  D e s c r i p t i o n   of   t h e   P r i o r   A r t  

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

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

e x a m p l e ,   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 6 -  

421  87,  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 6 - 4 8 0 5 7 ,  

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 7 - 9 2 3 9 ,   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 9 - 4 2 3 4 2 ,   J a p a n e s e   u t i l i t y  

m o d e l   e a r l y   l a i d - o p e n   p u b l i c a t i o n   No.  55 -1   4 5 4 5 9   a n d  

J a p a n e s e   u t i l i t y   m o d e l   e a r l y   l a i d - o p e n   p u b l i c a t i o n   No .  

5 7 - 8 8 7 5 0 .  

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

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

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 6 - 4 2 1   8 7  

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

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

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

a  m a l e   s c r e w .  

S i m i l a r l y ,   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 6 -   4 8 0 5 7   d i s c l o s e s   a  l o o s e n i n g   p r e v e n t i o n   d e v i c e   i n  

w h i c h   a  m a l e   s c r e w   i s   b u i l t   up  a t   i t s   t e r m i n a l   e n d  

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

a d j a c e n t   s c r e w   t h r e a d s   a r e   f o r m e d   g r a d u a l l y   n a r r o w e r .  

S i m i l a r l y ,   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 7 -   9239   d e s c l o s e s   a  l o o s e n i n g   p r e v e n t i o n   d e v i c e   i n  

w h i c h   a  s c r e w   t h r e a d   h a v i n g   a  l e a d   a n g l e   0°  a t   t h e  

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

t h r e a d   i s   made  h i g h e r   t h a n   o t h e r   s c r e w   t h r e a d s .  

S i m i l a r l y ,   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 9 - 4 2 3 4 2   d i s c l o s e s   a  l o o s e n i n g   p r e v e n t i o n   d e v i c e   i n  

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

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

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

t h r e a d s .  

S i m i l a r l y ,   J a p a n e s e   u t i l i t y   m o d e l   e a r l y   l a i d - o p e n  

p u b l i c a t i o n   No.  5 5 - 1 4 5 4 5 9   d i s c l o s e s   a  l o o s e n i n g  

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

i s   f o r m e d   l a r g e   a t   a  t e r m i n a l   end   p o r t i o n   of   a  m a l e  

s c r e w ,   a  s c r e w   g r o o v e   b e t w e e n   a d j a c e n t   s c r e w   t h r e a d s   i s  

f o r m e d   n a r r o w .  

S i m i l a r l y ,   J a p a n e s e   u t i l i t y   m o d e l   e a r l y   l a i d - o p e n  

p u b l i c a t i o n   Mo.  5 7 - 8 3 7 5 0   d i s c l o s e s   a  m a n u a l - o p e r a t e d  
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s o r a v   c o n t a i n e r i n   w h i c h   a  c h e c k   k n o b   i s   f o r m e d   on  a  

t h r e a d   l i n e   of  a  m a l e   s c r e w .  

H o w e v e r ,   t h e   a b o v e - d e s c r i b e d   p r i o r   a r t   h a s   t h e  

f o l l o w i n g   p r o b l e m s .  

R e g a r d i n g   t h e   d e v i c e   d i s c l 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 6 - 4 2 1   87,   t h e   p r o j e c t i o n s   a r e  

r e a d i l y   w o r n   o r   b r o k e n   due   to   a  n u m b e r   of  r e p e a t e d  

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

r e a d i l y   t a k e n   p l a c e   due  to   s h o c k .  

R e g a r d i n g   t h e   d e v i c e   d i s c l 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 6 - 4 8 0 5 7 ,   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 7 - 9 2 3 9 ,   J a p a n e s e   e a r l y   l a i d - o p e n  

p u b l i c a t i o n   No.  55 -1   4 5 4 5 9   or   J a p a n e s e   u t i l i t y   m o d e l  

e a r l y   l a i d - o p e n   p u b l i c a t i o n   No.  5 7 - 8 8 7 5 0 ,   w h e n   a  

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

m i d - w a y   or   t o w a r d   t h e   end   of  t h e   s c r e w i n g   o p e r a t i o n  

t h e r e o f ,   i t   h a p p e n s   t h a t   t h e   cap  member   is   t i g h t e n e d   i n  

t h e   m id - ' . t f ay   ( i n   t h e   s t a t e   t h a t   t h e   c o n t a i n e r   i s   n o t   y e t  

c o m p l e t e l y   s e a l e d )   of  t h e   s c r e w i n g   o p e r a t i o n .   M o r e -  

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

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

l o o s e n i n g   to  o c c u r ,   a  l o o s e n i n g   is  r e a d i l y   t a k e n   p l a c e  

due  to  s h o c k .  

R e g a r d i n g   t h e   d e v i c e   d i s c l 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 9 - 4 2 3 4 2 ,   s ame   as  t h e   d e v i c 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   p u b l i c a t i o n   No. 
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5 6 - 4 8 0 5 7 ,   w h e n   s u c h   m o t i o n   as  t o   p u s h   and   s p r e a d   t h e  

c a p   s i d e   w a l l   in   t h e   m i d - w a y   o r   t o w a r d   t h e   end   o f  

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

t i g h t e n i n g   i s   r e a d i l y   t a k e n   p l a c e   e v e n   in   t h e   m i d w a y  

( in   t h e   s t a t e   t h a t   t h e   c o n t a i n e r   i s   no t   y e t   c o m p l e t e l y  

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

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

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

a  l o o s e n i n g   i s   r e a d i l y   t a k e n   p l a c e   due  to   s h o c k .  

SUMMARY  OF  THE  INVENTION 

I t   i s   t h e r e f o r e   an  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n  

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

e n g a g e m e n t   b e t w e e n   a  c o n t a i n e r   m a i n   b o d y   and  a  c a p  

m e m b e r   c a n   be   p r e v e n t e d   a n d ,   a t   t h e   s a m e   t i m e ,  

i n c o m p l e t e   s e a l i n g   can   be  p r e v e n t e d   by  m e a n s   of  g r a d u a l  

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

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

t h e   end  ( t h e   t e r m i n a l   end  p o r t i o n   of  t h e   s c r e w )   of  t h e  

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

In  o r d e r   t o   a c h i e v e   t h e   a b o v e   o b j e c t ,   t h e r e   i s  

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

m a i n   body   and  a  cap  m e m b e r   t h r e a d e d l y   e n g a g a b l e   w i t h   a  

n e c k   p o r t i o n   of  t h e   c o n t a i n e r   m a i n   body  c h a r a c t e r i z e d  

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

( i n t e r n a l   and  e x t e r n a l   t h r e a d s )   t h r e a d e d l y   e n g a g e d   w i t h  
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e a c h   o t h e r   is  f o r m e d   as  s u c h   t h a t   t h e   w i d t h   of  a  s c r e w  

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

t e r m i n a l   end  d i r e c t i o n   of   t h e   s c r e w ,   and   a  p r e s s u r e  

f l a n k   and   a  c l e a r a n c e   f l a n k   of   t h e   m a l e   a n d   f e m a l e  

s c r e w s   a r e   c o n t a c t e d   e a c h   o t h e r   u n d e r   p r e s s u r e   a t   a  

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

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

The  m a n n e r   in  w h i c h   t h e   p r e s e n t   i n v e n t i o n   a c h i e v e s  

t h e s e   o b j e c t s ,   and  o t h e r   i n h e r e n t   t h e r e i n ,   w i l l   b e c o m e  

m o r e   a p p a r a n t   t o   t h o s e   s k i l l e d   in   t h e   a r t   as  t h e  

d e s c r i p t i o n   p r o c e e d s   a n d   as   r e f e r e n c e   i s   made   to   t h e  

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   l i k e   r e f e r e n c e   n u m e r a l s  

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

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

F i g .   1  i s   a  p l a n   v i e w   of  an  i m p o r t a n t   p o r t i o n   of  a  

c o n t a i n e r   m a i n   b o d y   of  a  c o n t a i n e r   a c c o r d i n g   to   o n e  

e m b o d i m e n t   of  t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   2  is   a  s i d e   v i e w   of  t h e   a b o v e ;  

F i g .   3  i s   an  e n l a r g e d   s i d e   v i e w ,   p a r t l y   c u t   o u t ,  

of  a  c ap   m e m b e r   a c c o r d i n g   t o   one   e m b o d i m e n t   of   t h e  

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

F ig .   4  is  a  b o t t o m   v i e w   of  t h e   e n l a r g e d   p o r t i o n   o f  

t h e   cap  m e m b e r ;  

F i g .   5  i s   an  e n l a r g e d   v e r t i c a l   s e c t i o n a l   v i e w  

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

c o n t a i n e r   m a i n   b o d y   of  t h e   c o n t a i n e r   a c c o r d i n g   to   o n e  
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e m b o d i m e n t   of  t h e   i n v e n t i o n ;  

F i g .   6  is   a  s i d e   v i e w   of  an  i m p o r t a n t   p o r t i o n   of  a  

c o n t a i n e r   m a i n   body   of   a  c o n t a i n e r   a c c o r d i n g   to   a n o t h e r  

e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   7  i s   an  e n l a r g e d   s e c t i o n a l   v i e w   s i m i l a r   t o  

F i g .   5  o f   t h e   a n o t h e r   e m b o d i m e n t   o f   t h e   p r e s e n t  

i n v e n t i o n ;  

F i g .   8  i s   a  s i d e   v i e w   of   an  i m p o r t a n t   p o r t i o n   of  a  

c o n t a i n e r   m a i n   b o d y   o f   a  c o n t a i n e r   a c c o r d i n g   t o   a  

f u r t h e r   e m b o d i m e n t   of   t h e   p r e s e n t   i n v e n t i o n ;  

F i g .   9  i s   a  s i d e   v i e w   of  an  i m p o r t a n t   p o r t i o n   of  a  

c o n t a i n e r   m a i n   body   of   a  c o n t a i n e r   a c c o r d i n g   to   a  s t i l l  

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

F i g .   1  0  i s   a  s i d e   v i e w ,   p a r t l y   c u t   o u t ,   of   a n  

i m p o r t a n t   p o r t i o n   of  an  y e t   f u r t h e r   e m b o d i m e n t   of  t h e  

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

DETAILED  DESCRIPTION  OF  THE  EMBODIMENT 

One  p r e f e r r e d   e m b o d i m e n t   of  a  c o n t a i n e r   a c c o r d i n g  

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

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

F i g .   1  t h r o u g h   5  i l l u s t r a t e   one  e m b o d i m e n t   of  t h e  

p r e s e n t   i n v e n t i o n .   In   t h e s e   f i g u r e s ,   1  d e n o t e s   a  

c o n t a i n e r   m a i n   b o d y   a n d   2  d e n o t e s   a  cap   m e m b e r .   T h e  

c o n t a i n e r   m a i n   b o d y   1  i s   f o r m e d   a r o u n d   a  n e c k   p o r t i o n   3 

w i t h   a  m a l e   s c r e w   4.  On  t h e   o t h e r   h a n d ,   t h e   c a p  
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m e m b e r   2  i s   f o r m e d   a t   i t s   i n n e r   s u r f a c e   w i t h   a  f e m a l e  

s c r e w   5  f o r   t h r e a d e d l y   e n g a g i n g   w i t h   t h e   m a l e   s c r e w   4 .  

B o t h   t h e   m a l e   a n d   f e m a l e   s c r e w s   4  and   5  a r e   of   b u t t l e s s  

t h r e a d s .   The  f e m a l e   s c r e w   5,  l i k e   c o m m o n   f e m a l e  

s c r e w s ,   i s   f o r m e d   as  s u c h   t h a t   t h e   w i d t h   of   t h r e a d  

r i d g e ,   t h e   w i d t h   of   t h e   s c r e w   g r o o v e   and   t h e   p i t c h   o f  

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

The  m a l e   s c r e w   4  i s   f o r m e d   as  s u c h   t h a t   t h e   w i d t h s  

Â   ,  A2  of  t h e   s c r e w   g r o o v e s   b e c o m e   g r a d u a l l y   s m a l l e r   a s  

i t   goes   t o w a r d   t h e   t e r m i n a l   end  d i r e c t i o n   of  t h e   s c r e w  

(A-j  >  A2)  and  n o t   o n l y   p r e s s u r e   f l a n k s   6,  7  of  t h e   m a l e  

and   f e m a l e   s c r e w s   4,  5  b u t   a l s o   c l e a r a n c e   f l a n k s   8,  9 

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

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

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

f i n i s h e d .   S i n c e   t h e   m a l e   s c r e w   4  i s   f o r m e d   as  s u c h  

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

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

s c r e w   g r o o v e   b e c o m e s   g r a d u a l l y   s m a l l e r   as  i t   g o e s  

t o w a r d   t h e   t e r m i n a l   e n d   d i r e c t i o n   of  t h e   s c r e w ,   t h e  

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

goes   t o w a r d   t h e   t e r m i n a l   end  d i r e c t i o n   of  t h e   s c r e w .  

In  F i g s .   1  t h r o u g h   5,  10  d e n o t e s   a  n e c k   r i n g  

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

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

p o r t i o n   ( l o w e r   end   p o r t i o n )   of   t h e   n e c k   p o r t i o n   3  o f  
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t h e   c o n t a i n e r   m a i n   b o d y   1.  11  d e n o t e s   an  i n n e r   r i n g  

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

p r o v i d e d   a t   t h e   i n n e r   p e r i p h e r a l   p o r t i o n   of  a  l o w e r   e n d  

p o r t i o n   of   t h e   c a p   m e m b e r   2  i n   s u c h   a  m a n n e r   as  t o  

c o r r e s p o n d   t o   t h e   n e c k   r i n g   10.  12  d e n o t e s   a  c o n t a c t  

r i n g   p r o v i d e d   on  t h e   c e i l i n g   p o r t i o n   of  t h e   cap  m e m b e r  

2  i n   s u c h   a  m a n n e r   as  t o   be  v e r t i c a l l y   h u n g   down   f r o m  

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

b e t w e e n   t h e   c a p   m e m b e r   2  a n d   t h e   c o n t a i n e r   m a i n   b o d y   1  . 

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

p e r i p h e r a l   p o r t i o n   o f   t h e   c a p   m e m b e r   2  and   a d a p t e d   t o  

s e r v e   f o r   t h r e a d e d l y   e n g a g i n g   t h e   cap   member   2  w i t h   t h e  

c o n t a i n e r   m a i n   body   1  . 

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

t h e   cap   m e m b e r   2  o n t o   t h e   c o n t a i n e r   m a i n   body  1  in   t h e  

c o n t a i n e r   s h w h   i n   F i g s .   1  t h r o u g h   5,  t h e   s c r e w i n g  

o p e r a t i o n   c a n   be  e a s i l y   s t a r t e d   j u s t   as  s a m e   as  t h e  

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

p o r t i o n   of  t h e   m a l e   s c r e w   4  on  t h e   c o n t a i n e r   m a i n   b o d y  

1  a n d   t h e   s t a r t i n g   e n d   p o r t i o n   of   t h e   f e m a l e   s c r e w   5 

a r e   f o r m e d   s a m e   as  t h e   c o n v e n t i o n a l   m a l e   and   f e m a l e  

s c r e w s .   W h e n   t h e   s c r e w i n g   o p e r a t i o n   i s   f u r t h e r  

a d v a n c e d ,   as  d e s c r i b e d   t h e   w i d t h   of  t h e   s c r e w   g r o o v e   o f  

t h e   m a l e   s c r e w   4  of   t h e   c o n t a i n e r   m a i n   b o d y   1  i s   f o r m e d  

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

g o e s   t o w a r d   t h e   t e r m i n a l   end  p o r t i o n ,   w h i l e   t h e   f e m a l e  
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s c r e w   5  of  t h e   c a p   m e m b e r   2  i s   n o t   f o r m e d   as  s u c h   a s  

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

s c r e w .   Due  to   t h e   f o r e g o i n g ,   t h e   s p a c e   b e t w e e n   t h e  

c l e a r a n c e   f l a n k   9  a t   t h e   s t a r t i n g   end  p o r t i o n   of  t h e  

f e m a l e   s c r e w   5  and   t h e   c l e a r a n c e   f l a n k   8  of   t h e   m a l e  

s c r e w   4  b e c o m e s   g r a d u a l l y   n a r r o w e r ,   and  t he   c l e a r a n c e  

f l a n k s   8,  9  of   t h e   m a l e   a n d   f e m a l e   s c r e w s   4,  5  a r e   a l s o  

c a u s e d   to   be  c o n t a c t e d   u n d e r   p r e s s u r e   a t   t h e   end  of  t h e  

s c r e w i n g   o p e r a t i o n   as   t h e   p r e s s u r e   f l a n k s   6,  7  a r e .  

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

as  shown  in  F i g .   5,  t h e r e b y   to   p r e v e n t   an  o c c u r r e n c e   o f  

a  l o o s e n i n g   of  t h e   cap  m e m b e r   2  f rom  t h e   c o n t a i n e r   m a i n  

body  1  w i t h   s u r e .   And,  s i m u l t a n e o u s l y   w i t h   t h e   c o n t a c t  

u n d e r   p r e s s u r e ,   t h e   c o n t a c t   r i n g   1  2  of   t h e   c a p   m e m b e r   2 

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

of   t h e   n e c k   p o r t i o n   of   t h e   c o n t a i n e r   m a i n   b o d y   1  ,  a n d  

t h e   n e c k   r i n g   10  of   t h e   c o n t a i n e r   m a i n   b o d y   1  i s  

b r o u g h t   to  be  e n g a g e m e n t   w i t h   t he   i n n e r   r i n g   11  of  t h e  

c a p   m e m b e r   2.  A c c o r d i n g l y ,   t h e   s e a l i n g   b e t w e e n   t h e  

c o n t a i n e r   m a i n   b o d y   1  and   t h e   c a p   m e m b e r   2  c a n   b e  

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

t h e   c ap   m e m b e r   2  f r o m   t h e   c o n t a i n e r   m a i n   b o d y   1  c an   b e  

more   s u r e l y   p r e v e n t e d .  

The  c o n t a i n e r   m a i n   b o d y   1  and   t h e   c a p   m e m b e r   2  a r e  

p r e f e r a b l y   m o l d e d   of  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  

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

of   t h e   c o n t a i n e r   m a i n   b o d y   1  and   t h e   c a p   m e m b e r   2  a r e  

n o t   l i m i t e d   t o   t h e   a b o v e .   The  c o n t a i n e r   m a i n   b o d y   1 

a n d   t h e   c a p   m e m b e r   2  a r e   m o l d e d   of   s u c h   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   m a t e r i a l   b e c a u s e   t h e   w i d t h   of  t h e   s c r e w  

g r o o v e   a t   t h e   t e r m i n a l   end  p o r t i o n   of  t h e   m a l e   s c r e w   4 

i s   m a d e   s m a l l e r   t h a n   t h e   w i d t h   of   t h e   t h r e a d   r i d g e   a t  

t h e   t e r m i n a l   e n d   p o r t i o n   o f   t h e   f e m a l e   s c r e w   5  ( t h e  

s p a c e   b e t w e e n   t h e   c l e a r a n c e   f l a n k s   8,  9  i s   s e t   m i n u s   a t  

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

s c r e w s   4,  5)  a n d   t h e   f a s t e n i n g   c a n   be  a c h i e v e d   in   t h e  

w i d e r   r a n g e   t h a n   t h e   p r i o r   a r t ,   t h e r e b y   t o   m o r e  

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

t h e   cap  member   c a u s e d   by  s h o c k .  

F i g s .   6  and  7  i l l u s t r a t e   a n o t h e r   e m b o d i m e n t   of  t h e  

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

The  c o n t a i n e r   of   t h i s   e m b o d i m e n t   h a s   t h e   s a m e  

s t u r u c t u r e   as  t h a t   of   t h e   c o n t a i n e r   s h o w n   in   F i g s .   1 

t h r o u g h   5  e x c e p t   t h a t   t h e   c o n f i g u r a t i o n   of   t h e   m a l e  

s c r e w   4  of   t h e   c o n t a i n e r   m a i n   b o d y   1  i s   m o d i f i e d   a n d  

t h a t   t h e   n e c k   r i n g   1  0  a n d   i n n e r   r i n g   1  1  a r e   n o t  

p r o v i d e d .   More  s p e c i f i c a l l y ,   t h e   m a l e   s c r e w   4  of  t h i s  

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

e m b o d i m e n t   of   F i g s .   1  t h r o u g h   5,  t h e   w i d t h s   A-j  ,  A2  o f  

t h e   s c r e w   g r o o v e s   a r e   f o r m e d   in   s u c h   a  m a n n e r   as  t o  

b e c o m e   g r a d u a l l y   s m a l l e r   (A^  >  A2)  as  i t   g o e s   t o w a r d  
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t h e   t e r m i n a l   end   p o r t i o n s   of   t h e   s c r e w s .   In  o r d e r   t o  

o b t a i n   such   s c r e w   g r o o v e s   as  m e n t i o n e d ,   c o n t r a r y   to   t h e  

e m b o d i m e n t   of   F i g s .   1  t h r o u g h   5,  t h e   p i t c h   B-|  of   t h e  

c l e a r a n c e   f l a n k   i s   m a d e   s m a l l e r   t h a n   t h e   p i t c h   B2  o f  

t h e   p r e s s u r e   f l a n k   (Bj   >  B  ̂ )  a n d   t h e   w i d t h s   C|  ,  C^/  C3 

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

b e c o m e   g r a d u a l l y   l a r g e r   (C^  <  C2  <  C3)  as   i t   g o e s  

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

d o t t e d   l i n e   of  F ig .   6  s h o w s   t h e   c o n v e n t i o n a l ,   c o m m o n l y -  

u s e d   ma le   s c r e w   4 .  

F i g .   8  i l l u s t r a t e s   a  f u r t h e r   e m b o d i m e n t   of   t h e  

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

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

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

t h e   m a l e   s c r e w   4  of   t h e   c o n t a i n e r   m a i n   b o d y   1  o f   t h e  

e m b o d i m e n t   s h o w n   in  F i g s .   1  t h r o u g h   5  i s   p r o v i d e d   w i t h  

s t e p   p o r t i o n s   14,   14  w h i c h   a r e   d i s p o s e d   in   s y m m e t r i c  

r e l a t i o n   w i t h   r e s p e c t   t o   t h e   c e n t r a l   a x i s   os  t h e   m a l e  

s c r e w   4  a n d   c o n t i n u o u s l y   e x t e n d i n g   by  p a r t l y   f i l l i n g  

t h e   s p a c e   b e t w e e n   t h e   s c r e w   t h r e a d s   ( m a k i n g   t h e   s c r e w  

g r o o v e   p o r t i o n   t h i c k   in   w a l l ) ,   and   a t   t h e   end   of   t h e  

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

( n o t   s h o w n )   o f   t h e   c a p   m e m b e r   i s   b r o u g h t   t o   b e  

c o n t a c t e d   u n d e r   p r e s s u r e   w i t h   t h e   s t e p   p o r t i o n s   14,  1 4 ,  

t h e r e b y   to   m o r e   e f f e c t i v e l y   p r e v e n t   an  o c c u r r e n c e   o f  

t h e   l o o s e n i n g   of  t he   cap  m e m b e r   f r o m   t h e   c o n t a i n e r   m a i n  
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b o d y   1  . 

F i g .   9  i l l u s t r a t e s   a  s t i l l   f u r t h e r   e m b o d i m e n t   o f  

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

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

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

t h e   m a l e   s c r e w   4  o f   t h e   c o n t a i n e r   m a i n   b o d y   1  a c c o r d i n g  

t o   t h e   e m b o d i m e n t   of   F i g s .   6  and   7  a r e   v e r t i c a l l y  

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

n u m b e r   o f   p r o j e c t i o n s   15 ,   1 5 . . .   a n d   a t   t h e   end   of   t h e  

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

( n o t   s h o w n )   o f   t h e   c a p   m e m b e r   i s   b r o u g h t   to   be  i n  

p o i n t - c o n t a c t   w i t h   t h e   p r o j e c t i o n s   15 ,   1 5 . . . ,   t h e r e b y  

t o   m o r e   e f f e c t i v e l y   p r e v e n t   an  o c c u r r e n c e   of   t h e  

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

b o d y   1  . 

F i g .   1  0  i l l u s t r a t e s   a  y e t   f u r t h e r   e m b o d i m e n t   o f  

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

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

f o r m e d   as  s u c h   t h a t   a  t r i g g e r   t y p e   s p r a y e r   16  i s  

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

b o d y   1  t h r o u g h   t h e   cap  m e m b e r   2.  In  g e n e r a l ,   r e g a r d i n g  

a  c o n t a i n e r   p r o v i d e d   w i t h   a  t r i g g e r   t y p e   s p r a y e r   1 6 ,  

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

t y p e   s p r a y e r   i s   o p e r a t e d   a n d   t h e   c a p   m e m b e r   2  i s   t e n d e d  

to   be  l o o s e n e d .   H o w e v e r ,   s i n c e   t h e   w i d t h   of  t he   s c r e w  

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

p o r t i o n   of  t h e   s c r e w   i n   t h i s   e m b o d i m e n t   s a m e   as  t h e  

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

member  2  is   no t   l o o s e n e d .  

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

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

p r e s e n t   i n v e n t i o n   i s   n o t   l i m i t e d   to  t h e s e   e m b o d i m e n t s .  

F o r   e x a m p l e ,   t h e   m a l e   s c r e w   4  of  t h e   c o n t a i n e r   m a i n  

body  1  may  be  f o r m e d   of  a  c o m m o n l y - u s e d   m a l e   s c r e w ,   a n d  

t h e   w i d t h   of   t h e   s c r e w   g r o o v e   of   t h e   f e m a l e   s c r e w   5  m a y  

be  f o r m e d   in   s u c h   a  m a n n e r   as  to   b e c o m e   g r a d u a l l y  

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

t he   s c r e w ,   or  o t h e r w i s e   t h e   w i d t h s   of  t h e   s c r e w   g r o o v e s  

of  b o t h   t h e   m a l e   and   f e m a l e   s c r e w s   may  be  f o r m e d   i n  

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

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

F u r t h e r ,   c o n t r a r y   to  t h e   e m b o d i m e n t s ,   t h e   s c r e w   a r o u n d  

t h e   neck,  p o r t i o n   3  of  t h e   c o n t a i n e r   ma in   body  1  may  b e  

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

m e m b e r   2  may  be  f o r m e d   of   a  m a l e   s c r e w .   F u r t h e r m o r e ,  

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

e m b o d i m e n t s ,   t he   e m b o d i m e n t   of  F i g s .   1  t h r o u g h   5  may  b e  

p r o v i d e d   w i t h   t h e   p r o j e c t i o n s   15,  15,  1  5  of  F ig .   9,  o r  

o t h e r w i s e   t h e   e m b o d i m e n t   of  F i g s .   6  and   7  may  b e  

p r o v i d e d   w i t h   t h e   s t e p   p o r t i o n s   14,  1  4  of  F i g .   8 .  

F u r t h e r m o r e ,   t h e   m a l e   a n d   f e m a l e   s c r e w s   4,  5  may  b e  
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f o r m e d   of  m u l t i p l e   t h r e a d   s c r e w s .  

As  d e s c r i b e d   in   t h e   f o r e g o i n g ,   in  t h e   c o n v e n t i o n a l  

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

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

cap  m e m b e r   w i t h   r e s p e c t   to   t h e   c o n t a i n e r   m a i n   body   a n d  

t h e   f a s t e n i n g   i s   t a k e n   p l a c e   in   t he   s t a t e   t h a t   t h e   t o p  

end  of  t h e   n e c k   p o r t i o n   of  t h e   c o n t a i n e r   m a i n   body   a n d  

t h e   c o n t a c t   r i n g   of   t h e   c a p   m e m b e r   w e r e   n o t   c o n t a c t e d  

u n d e r   p r e s s u r e .   On  t h e   c o n t r a r y ,   t h e   c o n t a i n e r  

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

s u c h   t h a t   t h e   s c r e w s   as   a  w h o l e   a r e   g r a d u a l l y   b r o u g h t  

to  be  c o n t a c t e d   u n d e r   p r e s s u r e   a c c o r d i n g   to   a d v a n c e m e n t  

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

ma in   body   and  cap  member   can   be  s u r e l y   s e a l e d .  

F u r t h e r m o r e ,   in   t h e   c o n t a i n e r   a c c o r d i n g   to   t h e  

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

m e m b e r   a r e   f o r m e d   of   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  

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

f a s t e n i n g   c a n   be  a c h i e v e d   in   t h e   w i d e r   r a n g e   t h a n   t h e  

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

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

t he   cap   member   c a u s e d   by  s h o c k .  
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WHAT  IS  CLAIMED  I S :  

1.  A  c o n t a i n e r   h a v i n g   a  c o n t a i n e r   m a i n   b o d y   and   a  

cap   m e m b e r   t h r e a d e d l y   e n g a g e m e n t   w i t h   a.  n eck   p o r t i o n   o f  

t h e   c o n t a i n e r   m a i n   body   c h a r a c t e r i z e d   in  t h a t   a t   l e a s t  

one  of  m a l e   and  f e m a l e   s c r e w s   t h r e a d e d l y   e n g a g e d   w i t h  

e a c h   o t h e r   is   f o r m e d   as  s u c h   t h a t   t h e   w i d t h   of  a  s c r e w  

g r o o v e   b e c o m e s   g r a d u a l l y   s m a l l e r   as  i t   goes   t o w a r d   t h e  

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

f l a n k   and   a  c l e a r a n c e   f l a n k   of   t h e   m a l e   a n d   f e m a l e  

s c r e w s   a r e   c o n t a c t e d   e a c h   o t h e r   u n d e r   p r e s s u r e   a t   a  

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

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

2.  A  c o n t a i n e r   as  c l a i m e d   in   c l a i m   1  ,  w h e r e i n   s a i d  

s c r e w   i s   of  a  b u t t l e s s   t h r e a d .  

3.  A  c o n t a i n e r   as  c l a i m e d   in   c l a i m   1  ,  w h e r e i n   t h e  

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

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

d i r e c t i o n   of  t he   s c r e w .  
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4.  A  c o n t a i n e r   as   c l a i m e d   in   c l a i m   1  ,  w h e r e i n   t h e  

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

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

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

f o r m i n g   t h e   s c r e w   g r o o v e   as  s u c h   t h a t   t h e   w i d t h   t h e r e o f  

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

t e r m i n a l   end  d i r e c t i o n   of   t h e   s c r e w .  

5.  A  c o n t a i n e r   as   c l a i m e d   in   c l a i m   1,  w h e r e i n t h e  

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

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

by  m a k i n g   a  p i t c h   of   t h e   c l e a r a n c e   f l a n k   s m a l l e r   t h a n  

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

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

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

s c r e w   . 

S.  A  c o n t a i n e r a s   c l a i m e d   in   c l a i m   1  ,  w h e r e i n   a  

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

to  s a i d   c o n t a i n e r   m a i n   body   t h r o u g h   s a i d   cap  m e m b e r .  
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