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@  Buckle. 

  Disclosed  herein  is  a  buckle  comprising  a  buckle  body 
(1)  and  a  movable  member  (15).  The  movable  member  (15) 
is  pivotally  mounted  on  the  buckle  body  (1)  so  that  the 
movable  member  (15)  can  be  rotated  to  a  working  position 
wherein  it  is  folded  on  the  buckle  body.  The  movable  mem- 
ber  (15)  has  an  engaging  projection  (19)  which  penetrates 
into  an  engaging  opening  (4)  fomed  in  the  buckle  body  so 
that  a  belt  (8)  is  clamped  between  the  engaging  projection 
and  the  buckle  body  when  the  movable  member  is  in  the 
working  position.  A  locking  device  (19),  (6)  is  provided  on 
the  movable  member  and  the  buckle  body  to  hold  the  mov- 
able  member  in  the  working  position. 



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

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

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

hang  f rom  t h e   s h o u l d e r s .  

A  v a r i e t y   of  c o n v e n t i o n a l   b u c k l e s   a r e   a l r e a d y   on  t h e  

m a r k e t .   T h e s e   known  b u c k l e <   a r e   c o n s t i t u t e d   by  a  b u c k l e   b o d y  
and  t h e   m o v a b l e   m e m b e r ,   w h e r e i n   a  b e l t   i s   i n s e r t e d   i n t o   t h e  

b u c k l e   body  so  t h a t   t h e   b e l t   may  p a s s   b e t w e e n   t h e   b u c k l e   b o d y  
and  t h e   m o v a b l e   m e m b e r ,   as  w e l l   as  in   s u c h   a  m a n n e r   t h a t   t h e  

b e l t   i s   c l a m p e d   b e t w e e n   t h e   b u c k l e   body   and  t h e   m o v a b l e  

member  by  a  f o r c e   c a u s e d   by  t e n s i o n   in   t h e   b l e t   w h i c h   i s   t r a n -  

m i t t e d   to  t h e   m o v a b l e   m e m b e r .   A  t i p i c a l   e x a m p l e   of  a  b u c k l e  

of  t h i s   t y p e   i s   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   Model   L a i d - O p e n  

No.  1 7 9 , 8 1 9 / 1 9 7 9   and  J a p a n e s e   U t i l i t y   Model   L a i d - O p e n   N o .  

3 1 , 9 3 5 / 1 9 8 4 .  

In  a  b u c k l e   of  t h e   a b o v e - m e n t i o n e d   t y p e ,   an  e x c e s s i v e  

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

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

m o v a b l e   member   and  t h e   b u c k l e   body   due  to   an  i n c r e a s e   in  t h e  

t e n s i o n   e x e r t e d   on  t h e   b e l t .   The  f a c e   of  t h e   m o v a b l e   m e m b e r  

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

m a l l y   f o r m e d   w i t h   a  t o o t h e d   or  r o u g h   s u r f a c e ,   and  t h e r e f o r e  

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

i s   d a m a g e d   due  to  t h e   a b o v e - m e n t i o n e d   e x c e s s i v e   c l a m p i n g   f o r c e .  

F u r t h e r m o r e ,   in   a  b u c k l e   of   t h e   a b o v e - m e n t i o n e d   t y p e ,  

s i n c e   t h e   m o v a b l e   member   i s   r e q u i r e d   to  be  d i s p o s e d   s u c h   t h a t  

t h e   b e l t   can   be  c l a m p e d ,   and  a t   t h e   same  t i m e   s u c h   t h a t   a  f o r c e  

e x e r t e d   t o w a r d   t h e   b u c k l e   body   can   be  a p p l i e d   to  t h e   m o v a b l e  

member   t h r o u g h   t h e   b e l t ,   t h e   d e g r e e   of   f r e e d o m   p e r m i t t e d   i n  

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

and  t h e   m o v a b l e   member   i s   s m a l l .   A c c o r d i n g l y ,   i t   h a s   so  f a r  

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

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

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

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

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



i s   t h e n   n e c e s s a r y .   For   t h e s e   r e a s o n s ,   t h e r e   i s   a  n e e d   t o  

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

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

I t   i s   an  o b j e c t   of  t h i s   i n v e n t i o n   to  p r o v i d e   a  b u c k l e  

w h i c h   i s   c o n s t r u c t e d   in  s u c h   a  m a n n e r   t h a t   no  e x c e s s i v e  

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

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

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

body   and  t h e   m o v a b l e   member   a t t a c h e d   t h e r e t o   can   be  f o r m e d   b y  

one  p r o d u c t i o n   p r o c e s s .  
The  b u c k l e   a c c o r d i n g   to  t h i s   i n v e n t i o n   c o m p r i s e s   a  

b u c k l e   body   and  a  m o v a b l e   member   c a p a b l e   of  m o v i n g   r e l a t i v e  

to  t h e   b o d y .   The  m o v a b l e   member   can   move  i n t o   a  w o r k i n g  

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

m o v a b l e   member   and  t he   b u c k l e   b o d y .   In  s u c h   a  w o r k i n g   p o s i -  

t i o n ,   t h e   b u c k l e   i s   r e t a i n e d   by  a  l o c k i n g   d e v i c e   p r o v i d e d   o n  
b o t h   t h e   m o v a b l e   member  and  t h e   b u c k l e   b o d y ,   and  t h e   o p e r a t i o n  
of  t h i s   l o c k i n g   d e v i c e   i s   c o m p l e t e l y   i n d e p e n d e n t   of  t h e   b l e t  

t e n t i o n .  

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

i n v e n t i o n ,   one  end  of  t h e   m o v a b l e   member   i s   p i v o t a l l y   c o n n e c t -  

ed  to  one  end  of  t h e   b u c k l e   body   in  s u c h   a  m a n n e r   t h a t   t h e  

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

p o s i t i o n   w h e r e i n   t he   member   i s   f o l d e d   on  t h e   b u c k l e   b o d y .   T h e  

b u c k l e   body  has   an  e n g a g i n g   o p e n i n g   t h r o u g h   w h i c h   t h e   b e l t   c a n  

p a s s   w h i l e   t h e   m o v a b l e   member   i s   p r o v i d e d   w i t h   an  e l o n g a t e d  

p r o j e c t i o n   w h i c h   can   p e n e t r a t e   i n t o   t h e   e n g a g i n g   o p e n i n g .   T h e  

l o c k i n g   d e v i c e ,   w h i c h   i s   p r o v i d e d   on  t h e   b u c k l e   body   and  t h e  

m o v a b l e   m e m b e r ,   h o l d s   t h e   m o v a b l e   member  in  t h e   a b o v e - m e n t i o n e d  

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

g a t e d   p r o j e c t i o n   and  t h e   b u c k l e   b o d y .  

In  one  s p e c i f i c   e x a m p l e ,   t h e   l o c k i n g   d e v i c e   c o m p r i s e s   a  

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

o p e n i n g   and  an  e n g a g i n g   r i d g e   f o r m e d   on  t h e   e l o n g a t e d   p r o j e c -  

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

e n g a g i n g   o p e n i n g ,   t h e   e n g a g i n g   r i d g e   moves   b e y o n d   t h e   e l o n g a t -  

ed  p r o j e c t i n g   r i d g e   due  to  e l a s t i c   d e f o r m a t i o n .  



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

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

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

be  f i t t e d   i n t o   t h e   g r o o v e ,   and  when  t h e   e l o n g a t e d   p r o j e c t i o n  

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

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

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

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

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

F i g .   1  i s   a  p l a n   v i e w   of  a  b u c k l e   w h i c h   i s   one  e m b o d i -  

men t   of  t h i s   i n v e n t i o n ,   s h o w i n g   t h e   s t a t e   w h e r e i n   t h e   m o v a b l e  

member   i s   m a i n t a i n e d   on  s u b s t a n t i a l l y   t h e   same  p l a n e   as  t h e  

b u c k l e   a f t e r   r o t a t i o n ;  

F i g .   2  i s   a  s i d e   v i e w   of   t h e   b u c k l e   in   F i g .   1 ;  

F i g .   3  i s   a  s i d e   v i e w   s h o w i n g   t h e   b u c k l e   in  u s e  

t o g e t h e r   w i t h   a  b e l t   and  a  p a i r   of   p a n t s ;  

F i g .   4a  i s   an  e n l a r g e d   s e q m e n t a r y   v i e w   s h o w i n g   a  

l o c k i n g   d e v i c e   and  i t s   p e r i p h e r y   shown  in  F i g .   3 ;  

F i g .   4b  i s   a  s e g m e n t a r y   v i e w   s h o w i n g   one  m o d i f i c a t i o n  

of  t h e   a r r a n g e m e n t   i l l u s t r a t e d   in  F i g .   4 a .  

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

s y n t h e t i c   r e s i n - m a d e   b u c k l e   i s   p r e s e n t e d   in   F i g .   1  w h e r e i n  

r e f e r e n c e   n u m e r a l   1  d e n o t e s   a  b u c k l e   body   of  s u s p e n d e r s   e t c .  

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

r e c t a n g u l a r ,   b u t   w i t h   a  p a r t i a l l y   r o u n d e d   e d g e .   The  b u c k l e  

b o d y   is   p r o v i d e d   w i t h   an  u p p e r   i n s e r t i n g   o p e n i n g   2,  an  i n t e r -  

m e d i a t e   i n s e r t i n g   o p e n i n g   3,  an  e n g a g i n g   o p e n i n g   4  and  a  l o w e r  

i n s e r t i n g   o p e n i n g   5  w h i c h   a r e   h o r i z o n t a l l y   e l o n g a t e d ,   r e s p e c -  

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

s e q u e n t i a l l y   f rom  t op   to  b o t t o m .   T h e s e   r e s p e c t i v e   o p e n i n g s  

h a v e   a p p r o x i m a t e l y   t h e   same  w i d t h   and  a r e   a r r a n g e d   in   s e r i e s ,  

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

s l i g h t l y   f rom  t h e   o t h e r   o n e s :   t h e   u p p e r   i n s e r t i n g   o p e n i n g   2 

i s   t h e   h i g h e s t   of  a l l ,   t h e   l o w e r   i n s e r t i n g   o p e n i n g   5  b e i n g  



t h e   s e c o n d   h i g h e s t ,   and  t h e   i n t e r m e d i a t e   i n s e r t i n g   o p e n i n g   3 

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

a p p r o x i m a t e l y   h a l f   t h a t   of  t h e   a f o r e m e n t i o n e d   two  o p e n i n g s .  

R e f e r e n c e   n u m e r a l   6  d e n o t e s   an  e n g a g i n g   p r o j e c t i o n   C  w h i c h  

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

o v e r   t h e   f u l l   w i d t h   of  t h e   e n g a g i n g   o p e n i n g   4  n e a r   t h e   u p p e r  

edge   of  t h e   u p p e r   i n s i d e   w a l l   4a  of  t h e   e n g a g i n g   o p e n i n g   4 ,  

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

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

m a t e l y   90  d e g r e e s   ( see   F i g .   4 a ) .   R e f e r e n c e   n u m e r a l s   7,  8  a n d  

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

i n s e r t i n g   o p e n i n g   2  and  t h e   i n t e r m e d i a t e   i n s e r t i n g   o p e n i n g   3 ,  

b e t w e e n   t h e   i n t e r m e d i a t e   i n s e r t i n g   o p e n i n g   3  and  t h e   e n g a g i n g  

o p e n i n g   4  and  b e t w e e n   t h e   e n g a g i n g   o p e n i n g   4  and  t h e   l o w e r  

i n s e r t i n g   o p e n i n g ,   r e s p e c t i v e l y .   R e f e r e n c e   n u m e r a l s   10  and  11  

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

t h e   a b o v e   h o r i z o n t a l   f r a m e   s e c t i o n s   7,  8  and  9,  r e s p e c t i v e l y .  

R e f e r e n c e   n u m e r a l   12  d e n o t e s   an  i n v e r t e d   U - s h a p e d   u p p e r   f r a m e  

s e c t i o n   w h i c h   f o r m s   t h e   u p p e r   i n s e r t i n g   o p e n i n g   2  w h i c h   t h e  

h o r i z o n t a l   f r a m e   s e c t i o n   7.  R e f e r e n c e   n u m e r a l   13  d e n o t e s   a  

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

b o s s e s   14a  and  14b ,   on  t h e   b o t t o m   end  a t   b o t h   s i d e s ,   w h i c h  

r e s p e c t i v e l y   e n g a g e   w i t h   t h e   p i v o t i n g   h o l e s   17a  and  17b  o f  

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

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

f r a m e   s e c t i o n   10  and  11,  and  t h e   l o w e r   i n s e r t i n g   o p e n i n g   5 

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

s e c t i o n s   10  and  11,  t h e   u p p e r   edge   13a  of  t h e   s u p p o r t i n g   f r a m e  

s e c t i o n   13  and  t h e   l o w e r   edge   of  t h e   h o r i z o n t a l   f r a m e   s e c t i o n  

9.  R e f e r r i n g   now  to  t h e   b o t t o m   of  F i g s .   1  and  2,  r e f e r e n c e  

n u m e r a l   15  d e n o t e s   a  m o v a b l e   member   h a v i n g   p i v o t i n g   h o l e s   1 7 a  

and  17b  p r o v i d e d   in   t h e   end  p o r t i o n   of  t h e   s u p p o r t i n g   p i e c e s  

16a  and  16b  on  t h e   b o t t o m   end  of  b o t h   s i d e s .   The  p i v o t i n g  

b o s s e s   14a  and  14b  of  t h e   body   I  e n g a g e   w i t h   t h e s e   p i v o t i n g  

h o l e s   17a  and  17b  s u c h   as  to  f o rm  a  p i v o t   p o r t i o n   L  on  w h i c h  

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

body  1.  The  m o v a b l e   member   15  i s   s h a p e d   i n t o   t h e   t h i n   a n d  

f l a t   member   w h i c h   has   a  l a t e r a l l y   e l o n g a t e d   g e n e r a l l y   r e c t a n -  



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

t h e   m o v a b l e   member   may  c o v e r   t h e   i n t e r m e d i a t e   i n s e r t i n g  

o p e n i n g   3,  t h e   e n g a g i n g   o p e n i n g   4  and  t h e   l o w e r   i n s e r t i n g  

o p e n i n g   5  upon  a c h i e v e m e n t   of  t h e   c l a m p i n g   o p e r a t i o n .   R e f e r e n c e  

n u m e r a l   18  d e n o t e s   t h e   u p p e r   edge   of  t h e   m o v a b l e   member   1 5  

and  when  u s e r s   of  s u s p e n d e r s   p u t   on  or  t a k e   o f f ' t h e i r   p a n t s  

e t c . ,   t h e y   p l a c e   t h e i r   f i n g e r   on  t h e   u p p e r   e d g e   18  to   m o v e  

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

d o w n w a r d   to   r e l e a s e   i t .   R e f e r r i n g   to   t h e   b o t t o m   of   F i g .   2 

and  F i g .   4a ,   r e f e r e n c e   n u m e r a l   19  d e n o t e s   a  r e t a i n i n g   p r o j e c -  

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

s u r f a c e s   of  t h e   m o v a b l e   member   and  e x t e n d s   a c r o s s   a l m o s t   t h e  

f u l l   w i d t h   of  t h e   e n g a g i n g   o p e n i n g   4  of   t h e   body   1.  I t s   u p p e r  
s i d e   M  (as  shown  in  F i g .   4a)  f o r m s   and  e n g a g i n g   r i d g e   2 0  

h a v i n g   a  g u i d e   s l o p e   23a  and  an  e n g a g i n g   s l o p e   23b  w h i c h   m u t u -  

a l l y   c o n s t i t u t e   an  a n g l e   of   a p p r o x i m a t e l y   90  d e g r e e s   w h i l e  

i t s   l o w e r   s i d e   N  has   a  g r o o v e   21  d e f i n e d   by  two  s i d e   w a l l s  

w h i c h   a l s o   c o n s t i t u t e   an  a n g l e   of  a p p r o x i m a t e l y   90  d e g r e e s  

m u t u a l l y ,   and  t h e   l o w e r   n o s e   of  t h e   r e t a i n i n g   p r o j e c t i o n   1 9  

c o n s t i t u t e s   a  n o s e   edge   22  w h i c h   i s   s h a p e d   s u c h   as  to  h a v e  

an  a n g l e   of  a p p r o x i m a t e l y   90  d e g r e e s .   The  g u i d e   s l o p e   23a  i s  

a  f a c e   w h i c h   s e r v e s   as  a  cam  so  t h a t   t h e   s l o p e   may  a b u t   o n  

t h e   p r o j e c t i n g   r i d g e   6  of  t h e   body  1  to   p e r m i t   t h e   e n g a g i n g  

r i d g e   20  to  t a k e   an  e n g a g i n g   p o s i t i o n .   The  a b o v e   body   1 

and  t h e   m o v a b l e   member   15  a r e   i n t e g r a l l y   and  s i m u l t a n e o u s l y  

f o r m e d   by  means   of  s u c h   m o l d i n g   p r o c e s s e s   as  i n j e c t i o n   m o l d i n g  

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

p o l y a c e t a l ,   e t c .   In  o t h e r   w o r d s ,   b o t h   t h e   body   and  t h e  

m o v a b l e   member   can   be  o p e n e d   in  a  f l a t   s t a t e   s u c h   t h a t   a  

p i v o t   p o r t i o n   L  i s   t h e   a x i s   of  r o t a t i o n .   T h i s   f l a t   c o n f i g u -  

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

i n j e c t i o n   m o l d i n g   p r o c e s s .   In  t h e   i n j e c t i o n   m o l d i n g   t h e   p i v o t  

p o r t i o n   L  can   a l s o   be  f o r m e d   s i m u l t a n e o u s l y ,   t h u s   e l i m i n a t i n g  

t h e   need   to  s e p a r a t e l y   fo rm  t h e   body   1  and  t h e   m o v a b l e   m e m b e r  

15  by  i n j e c t i o n   m o l d i n g   e t c . ,   as  in   t h e   c o n v e n t i o n a l   p r o c e s s ,  

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

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

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



a s s e m b l y .   F u r t h e r m o r e ,   t h e   body   1  and  t h e   m o v a b l e   member   15  

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

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

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

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

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

and  t h e   l i k e .  

R e f e r r i n g   now  to   t h e   o p e r a t i o n   of  t h e   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   h a v i n g   t h e   a b o v e - m e n t i o n e d   s t r u c t u r e ,  

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

of  t r o u s e r s   P  f o r   s u c h   s p o r t s w e a r   as  s k i i n g   p a n t s   or   t h e   l i k e ,  

t h e   l o w e r   b e l t   A  of  t h e   f r o n t   s u s p e n d e r s   as  shown  in   F i g .   3 

i s   i n s e r t e d   i n t o   t h e   l o w e r   i n s e r t i n g   o p e n i n g   5  of  t h e   body   1 ,  

and  hung  downward   by  b e n d i n g   i t   in   t h e   s h a p e   of   a  U  o v e r   t h e  

u p p e r   e d g e   13a  of  t h e   s u p p o r t i n g   f r a m e   13.  At  t h i s   t i m e ,  

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

s u p e r p o s e d   u n d e r   t h e   s u p p o r t i n g   f r a m e   13,   and  t h e   end  of  t h e  

back   b e l t   p o r t i o n   i s   c u t   w h i l e   t h e   f r o n t   b e l t   p o r t i o n   i s  

a d j u s t e d   to   a  d e s i r e d   l e n g t h   and  i s   e i t h e r   sewn  on  t h e   u p p e r  
end  of  t h e   f r o n t   s i d e   of  t h e   t r o u s e r s   P  or  f i x e d   to   t h e   f r o n t  

s u s p e n d i n g   means   24  of  t h e   s u s p e n d e r s .   T h u s ,   t h e   l e n g t h   o f  

t h i s   l o w e r   b e l t   A  c a n n o t   in  i t s e l f   be  a d j u s t e d   t h e r e a f t e r .  

In  t h e   m e a n t i m e ,   an  u p p e r   b e l t   B  w h i c h   i s   to   be  t h r e a d e d  

t h r o u g h   t h e   b u c k l e   body   1  i s   e i t h e r   sewn  a t   one  end  2 6 a  

t h e r e o f   on  t h e   u p p e r   edge   of  t h e   b a c k   p o r t i o n   of  t h e   t r o u s e r s  

P  or  f i x e d   to   a  back   s u s p e n d i n g   m e a n s   25  w h i l e   t h e   o t h e r   e n d  

26b  i s   f i r s t   p a s s e d   t h r o u g h   t h e   u p p e r   i n s e r t i n g   o p e n i n g   2 

f rom  t h e   b a c k   s i d e   of  t h e   body   1,  t h r o u g h   t h e   i n t e r m e d i a t e  

i n s e r t i n g   o p e n i n g   3  f rom  t h e   f r o n t   s i d e   of   t h e   body   1  to  t h e  

b a c k   s i d e ,   f u r t h e r   t h r o u g h   t h e   e n g a g i n g   o p e n i n g   4  f rom  t h e  

b a c k   s i d e   of  t h e   body   1  to  t h e   f r o n t   s i d e   t h e r e o f ,   a n d  

f i n a l l y   t h r o u g h   t h e   l o w e r   i n s e r t i n g   o p e n i n g   5  so  t h a t   i t   i s  

d rawn   to  t h e   b a c k   s i d e .   In  t h e   m e a n t i m e ,   t h e   m o v a b l e   m e m b e r  

15  has   b e e n   t u r n e d   d o w n w a r d   a b o u t   t h e   p i v o t   p o r t i o n   L  and  i n  

s u c h   a  m a n n e r   t h a t   t h e   p i v o t i n g   h o l e s   17a  and  17b  d e f i n e   t h e  

a x i s   of  r o t a t i o n ,   and  t h e r e b y   t h e   member   i s   k e p t   in  a  p o s i t i o n  

w h e r e i n   t h e   member  d o e s   n o t   c o n s t i t u t e   an  o b s t a c l e   to   t h e  



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

of  t h e   body   1.  P e r s o n s   w e a r i n g   t r o u s e r s   p a s s   t h e   m i d d l e  

p o r t i o n   of  t h e   u p p e r   b e l t   B  o v e r   t h e   s h o u l d e r s ,   a d j u s t i n g   t h e  

p o s i t i o n   of  t h e   b e l t   end  26b  in   r e l a t i o n   to  t h e   b u c k l e   body   1 

to  a d j u s t   t h e   s u s p e n s i o n   of   t h e   t r o u s e r s   P.  When  t h e   s u s p e n -  
s i o n   t h e r e o f   i s   o p t i m i z e d ,   t h e   m o v a b l e   member   15  i s   p u l l e d  

up  and  f u r t h e r   p r e s s e d   a g a i n s t   t h e   body   1.  By  t h i s   o p e r a t i o n ,  
t h e   g u i d e   s l o p e   23a  of  t h e   e n g a g i n g   r i d g e   20  on  t h e   r e t a i n i n g  

p r o j e c t i o n   19  of  t h e   m o v a b l e   member   15  f i r s t   a b u t s   t h e   e n g a g -  
ing   p r o j e c t i o n   C  c o n s t i t u t e d   by  t h e   p r o j e c t i n g   r i d g e   6,  a n d  

t h e   n e c k   p o r t i o n   19a  of  t h e   r e t a i n i n g   p r o j e c t i o n   i s   t i l t e d  

s l i g h t l y   d o w n w a r d   due  to   t h e   camming   e f f e c t   of  t h e   g u i d e   s l o p e  
23a  and  t h e   e l a s t i c i t y   of  t h e   e n g a g i n g   r i d g e   19.  A f t e r   t h a t ,  

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

6  i n t o   t h e   e n g a g i n g   o p e n i n g   4  and  t h e   e n g a g i n g   s l o p e   23b  o f  

t h e   e n g a g i n g   r i d g e   19  e n g a g e s   s t r o n g l y   w i t h   t h e   i n c l i n e d   f a c e  

of   t h e   p r o j e c t i n g   r i d g e   6,  t h e r e b y   c o m p l e t i n g   t h e   i n t e g r a l  

e n g a g e m e n t   b e t w e e n   t h e   body   1  and  t h e   m o v a b l e   member   15.   A s  

shown  in  t h e   s i d e   v i e w   of   F i g .   3,  b o t h   a r e   i n t e g r a l l y   c o m b i n e d  

in  a  f l a t   s t a t e   by  p i v o t i n g   t h e   b o s s e s   14a  and  14b  in   t h e  

p i v o t i n g   h o l e s   17a  and  17b.   In  t h i s   s t a t e ,   a  p o r t i o n   of   t h e  

b e l t   B  w h i c h   e x i s t s   in   t h e   e n g a g i n g   o p e n i n g   4  of  t h e   body   1 

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

n o s e   edge   22  of  t h e   r e t a i n i n g   p r o j e c t i o n   19  and  t h e   u p p e r  

edge   of  t h e   h o r i z o n t a l   f r a m e   s e c t i o n   9  of  t h e   body   1,  t h a t  

i s ,   t h e   l o w e r   i n s i d e   w a l l   4b  of  t h e   e n g a g i n g   o p e n i n g   4,  s o  

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

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

e n g a g e m e n t   of  t h e   m o v a b l e   member   15  w i t h   t h e   body   1  i s  

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

t he   m o v a b l e   member   15  and  t h e   b o d y   1,  e n g a g e m e n t   and  c l a m p i n g  

do  n o t   a f f e c t   e a c h   o t h e r   and  h a n d l i n g   i s   e a s y .   A l s o ,   b e  

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

member   15  i s   o p e n e d   d o w n w a r d   f rom  t h e   body   1  by  p l a c i n g   a  

f i n g e r   on  t h e   u p p e r   end  of  t h e   m o v a b l e   member   15  and  b o t h   a r e  

o p e n e d   in  a  f l a t   s t a t e   a b o u t   t h e   a x i s   of  t h e   p i v o t   p o r t i o n   L 

as  i l l u s t r a t e d   in  F i g .   1.  By  t h i s   o p e r a t i o n ,   t h e   b e l t   B  i s  

r e l e a s e d   and  b e c o m e s   m o v a b l e   in  r e l a t i o n   to  t h e   body   1.  When  



t h e   b e l t   B  i s   p u l l e d   u p w a r d   in   t h i s   s t a t e ,   t h e   b e l t   B  s l i p s  

up  t h r o u g h   t h e   u p p e r   and  l o w e r   i n s e r t i n g   o p e n i n g s   2  and  5 ,  

t he   i n t e r m e d i a t e   i n s e r t i n g   o p e n i n g   3  and   t h e   e n g a g i n g   o p e n i n g   4 

of  t h e   body   1.  C o n s e q u e n t l y   t h e   s u s p e n s i o n   of   t h e   t r o u s e r s  

b e c o m e s   l o o s e ,   so  t h a t   t h e   b e l t s   can   be  r e m o v e d   fo rm  t h e  

s h o u l d e r s .  

F i g .   4b  shows  a  m o d i f i c a t i o n   of   t h e   r e t a i n i n g   p r o j e c -  

t i o n   19  and  t h e   e n g a g i n g   p r o j e c t i o n   C  in   t h e   a b o v e   d e s c r i b e d  

e m b o d i m e n t .   In  t h e   m o d i f i e d   e x a m p l e   of   F i g .   4b,  t h e   e n g a g i n g  

p r o j e c t i o n   c o m p r i s e s   a  g r o o v e   30  w h i c h   i s   c o n s t i t u t e d   by  t w o  

w a l l s   w h i c h   m u t u a l l y   c o n s t i t u t e   90  d e g r e e s .   An  e n g a g i n g   r i d g e  

32  w h i c h   i s   f o r m e d   on  t h e   u p p e r   s i d e   of  a  r e t a i n i n g   p r o j e c -  

t i o n   31  i s   s h a p e d   in  s u c h   a  m a n n e r   t h a t   t h e   r i d g e   can   b e  

f i t t e d   i n t o   t h e   g r o o v e   30.  The  l o w e r   p o r t i o n   of  t h e   e n g a g i n g  

p r o j e c t i o n   31  i s   p r o v i d e d   w i t h   a  s e c o n d   c l a m p i n g   p o r t i o n   33  

w h i c h   i s   r o u g h e n e d   by  h a v i n g   i t s   s u r f a c e   f o r m e d   u n e v e n l y .  
When  t h e   b u c k l e   i s   l o c k e d ,   t h e   b e l t   B  i s   c l a m p e d   b e t w e e n   t h e  

u p p e r   s i d e   of  t h e   h o r i z o n t a l   f r a m e   s e c t i o n   9  and  t h e   s e c o n d  

c l a m p i n g   p o r t i o n   t o g e t h e r   w i t h   a  n o s e   edge   34  a c t i n g   as  a  
f i r s t   c l a m p i n g   p o r t i o n .  



1.  A  b u c k l e   c o m p r i s i n g   a  b u c k l e   body   and  a  m o v a b l e   m e m b e r  

w h i c h   can   move  r e l a t i v e   to   s a i d   b u c k l e   body   so  t h a t   a  b e l t   i s  

c l a m p e d   b e t w e e n   t h e   m o v a b l e   member   and  t h e   b u c k l e   b o d y ,  
c h a r a c t e r i z e d   in  t h a t :  

s a i d   m o v a b l e   member   i s   a t   one  end  t h e r e o f   p i v o t a l l y  
m o u n t e d   to  one  end  of  s a i d   b u c k l e   body   in   s u c h   a  m a n n e r   a s  
to  be  c a p a b l e   of  r o t a t i n g   to   a  w o r k i n g   p o s i t i o n   w h e r e i n   s a i d  

member  i s   f o l d e d   on  s a i d   b u c k l e   b o d y ;  

s a i d   b u c k l e   body   has   an  e n g a g i n g   o p e n i n g   t h r o u g h  
w h i c h   a  b e l t   can   p a s s ;  

s a i d   m o v a b l e   member   h a s   an  e l o n g a t e d   p r o j e c t i o n   w h i c h  

can   p e n e t r a t e   i n t o   s a i d   e n g a g i n g   o p e n i n g ;   a n d  

a  l o c k i n g   d e v i c e   i s   p r o v i d e d   on  s a i d   b u c k l e   body   a n d  

s a i d   m o v a b l e   member   so  t h a t   i t   h o l d s   s a i d   m o v a b l e   member   i n  

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

s a i d   e l o n g a t e d   p r o j e c t i o n   and  s a i d   b u c k l e   b o d y .  
2.  A  b u c k l e   a c c o r d i n g   to   C l a i m   1,  w h e r e i n   s a i d   l o c k i n g  
d e v i c e   c o m p r i s e s   a  p r o j e c t i n g   r i d g e   p r o v i d e d   on  one  of  t h e  

w a l l s   of  s a i d   e n g a g i n g   o p e n i n g   and  an  e n g a g i n g   r i d g e   f o r m e d  

on  s a i d   e l o n g a t e d   p r o j e c t i o n   w h i c h   can   move  b e y o n d   s a i d  

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

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

o p e n i n g .  

3.  A  b u c k l e   a c c o r d i n g   to  C l a i m   1,  w h e r e i n   s a i d   l o c k i n g  
d e v i c e   c o m p r i s e s   a  g r o o v e   p r o v i d e d   in   one  of  t h e   w a l l s   o f  

s a i d   e n g a g i n g   o p e n i n g   and  an  e n g a g i n g   r i d g e   to  be  f i t t e d   i n t o  

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

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

e l o n g a t e d   p r o j e c t i o n   i s   i n s e r t e d   i n t o   s a i d   e n g a g i n g   o p e n i n g .  
4.  A  b u c k l e   a c c o r d i n g   to  a n y  o n e   of   C l a i m s   1  to   3 ,  
w h e r e i n   s a i d   b u c k l e   i s   a  m o l d e d   p r o d u c t   of  a  s y n t h e t i c   r e s i n .  
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