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©  Side  door  hinge  mechanism  in  motor  vehicle. 
@  In  a  side  door  hinge  mechanism  in  a  motor  vehicle, 
wherein  a  quadric  crank  chain  comprises:  a  front  rotary  link 
(14)  interconnecting  two  points  which  are  disposed  at  the 
forward  sides  of  a  vehicle  body  (12)  and  a  side  door  (13)  as 
rotary  centers  out  of  four  points  including  two  points  dis- 
posed  on  the  vehicle  body  (12)  and  spaced  apart  from  each 
other  in  the  longitudinal  direction  of  the  vehicle  body  (12)  and 
two  points  disposed  on  the  side  door  (13)  and  spaced  apart 
from  each  other  in  the  longitudinal  direction  of  the  side  door 
(13);  a  rear  rotary  link  (15)  interconnecting  two  points  dis- 
posed  at  the  rear  sides  as  rotary  centers;  a  portion  between 
the  two  points  on  the  vehicle  body  (12);  and  a  portion  between 
the  two  points  on  the  side  door  (13);  the  rotary  centers  (14A, 
14B)  at  opposite  ends  of  one  of  the  rotary  links  (14,  15)  are 
arranged  longitudinally  in  the  vertical  direction  of  the  vehicle 
body  (12)  to  form  a  rotary  shaft  (14A)  inclined  at  least  to  one 
side  so  that  the  upper  end  portion  of  the  side  door  (13)  can  be 
inclined  outwardly  in  the  widthwise  direction  of  the  vehicle 
body  (12)  when  the  side  door  (13)  is  opened,  while,  the  rotary 
centers  at  opposite  ends  of  the  other  of  the  rotary  links  (14,  15) 
are  formed  into  ball  joints  (15A,  15B)  having  degrees  of  free- 
dom  also  in  the  vertical  direction  of  the  side  door  (13). 
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T h i s   i n v e n t i o n   r e l a t e s   to  i m p r o v e m e n t s  i n   a  s i d e   d o o r   h i n g e  

m e c h a n i s m   in  a  m o t o r   v e h i c l e   t h r o u g h   t h e   u t i l i z a t i o n   of  a  

q u a d r i c   c r a n k   c h a i n   m e c h a n i s m .  

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

p a s s e n g e r   c a r   has   h e r e t o f o r e   been   i n s t a l l e d   in  a  m a n n e r   t o  

be  r o t a t a b l e   a b o u t   a  h i n g e   a f f i x e d   to   a  v e h i c l e   body  f o r  

o p e n i n g   or  c l o s i n g .   In  o r d e r   to   a l l o w   an  o c c u p a n t   of  t h e  

m o t o r   v e h i c l e   to   open   or  c l o s e   t h e   s i d e   d o o r   f o r   g e t t i n g   o n  

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

to  t h e   t o t a l   l e n g t h   of  t h e   s i d e   d o o r   i s   r e q u i r e d .   At  t h i s  

t i m e ,   when  a  s p a c e   o u t w a r d l y   of  t h e   m o t o r   v e h i c l e   i s   s m a l l ,  

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

to  g e t   on  or  o f f   t h e   v e h i c l e   b e c a u s e   t h e  s i d e   door   c a n n o t  

be  o p e n e d   s u f f i c i e n t l y .  

In  c o n t r a s t   t h e r e t o ,   t h e r e   has  b e e n   p r o p o s e d   a  s i d e   d o o r  

h i n g e   m e c h a n i s m   t h r o u g h   t h e   u t i l i z a t i o n   of  a  q u a d r i c   c r a n k  

c h a i n   m e c h a n i s m  a s   shown  in  U.S.   P a t e n t s   N o s .  3 3 3 , 9 ¿ 6   a n d  

3 , 7 5 8 , 9 9 0 ,   f o r   e x a m p l e .   F u r t h e r m o r e ,   as  s h o w n  i n   F i g s .   1 

and  2,  t h e r e   has   b e e n   c o n t r i v e d   a  s i d e   d o o r   h i n g e   m e c h a n i s m  

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

J a p a n e s e   U t i l i t y   Model   A p p l i c a t i o n   No.  7 4 9 1 3 / 8 3 ,   w h e r e i n   a  

q u a d r i c   c r a n k   c h a i n   c o m p r i s e s :   a  r o t a r y   l i n k   4 

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

f o r w a r d   s i d e s   of  a  v e h i c l e   body  2  of  a  m o t o r   v e h i c l e   1  a n d  

a  s i d e   d o o r   3  as  r o t a r y   c e n t e r s   2A  and  3A  ou t   of  f o u r  

p o i n t s   i n c l u d i n g   two  p o i n t s   d i s p o s e d   on  t he   v e h i c l e   body  2 

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

d i r e c t i o n   of  t h e   v e h i c l e   body  2  and  two  p o i n t s   d i s p o s e d   o n  

t he   s i d e   d o o r   3  a n d   s p a c e d   a p a r t   f r om  e a c h   o t h e r   in  t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  t he   s i d e   d o o r   3;  a  r o t a r y   l i n k   5 

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

r o t a r y   c e n t e r s   2B  and  3B;  a  p o r t i o n   b e t w e e n   t h e   two  r o t a r y  

c e n t e r s   2A  and  2B  on  t h e   v e h i c l e   body   2;  and  a  p o r t i o n  

b e t w e e n   t h e   two  r o t a r y   c e n t e r s   3A  and  3B  on  t h e   s i d e   d o o r  



3 .  

In  t h e   d r a w i n g s ,   d e s i g n a t e d   a t   6  is  a  f r o n t   p i l l a r ,   7  a  

f r o n t   w h e e l   and  8  a  m o v a b l e   f e n d e r   r o t a t a b l e   w i t h   t h e  

r o t a r y   l i n k   4,  r e s p e c t i v e l y .  

The  s i d e   d o o r   h i n g e   m e c h a n i s m   u t i l i z i n g   t h e   q u a d r i c   c r a n k  

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

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

s e c u r i n g   a  s p a c e   a t   h i s   f e e t s .   In  c o n s e q u e n c e ,   e v e n   w h e n  

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

o c c u p a n t   can   g e t   on  or  o f f   t h e   m o t o r   v e h i c l e   by  o p e n i n g   o r  

c l o s i n g   t h e   s i d e   d o o r   3 .  

H o w e v e r ,   as  s e e n   in  t h e   p a s s e n g e r   c a r s   and  t h e   l i k e   i n  

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

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

c o n s i d e r a b l y   i n c l i n e d   and  c u r v e d   u p w a r d l y   and  i n w a r d l y   i n  

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

t h i s ,   e v e n   when  t h e   v e h i c l e   body  i s   p r o v i d e d   w i t h   t h e   s i d e  

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

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

t h e   o c c u p a n t   g e t s   on  or  o f f   t h e   m o t o r   v e h i c l e ,   t h e   u p p e r  
end  p o r t i o n   of  a  d o o r   f r a m e   of  t h e   s i d e   door   or  t h e   u p p e r  

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

t h a t   s a t i s f a c t o r y   p e r f o r m a n c e   of  g e t t i n g   on  or  o f f   t h e  

v e h i c l e   c a n n o t   be  s e c u r e d .  

To  o b v i a t e   t h e s e   d i s a d v a n t a g e s ,   t h e r e   has  b e e n   p r o p o s e d  

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

a r e   h e l d   by  a  p a i r   of  h o r i z o n t a l l y   d i s p o s e d   u p p e r   and  l o w e r  

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

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

as  in  U .S .   P a t e n t   No.  3 , 1 6 6 , 7 8 3   f o r   e x a m p l e .   In  t h i s   c a s e ,  
t h e   d o o r   o p e n i n g   or  c l o s i n g   o p e r a t i o n   is  d i f f i c u l t   to   c a r r y  

o u t ,   t h e   o p e r a t i o n   i m p a r t s   an  u n n a t u r a l   f e e l   to   t h e  

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

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



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

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

t h e   door   is   p u s h i n g l y   o p e n e d   u p w a r d l y   and  o u t w a r d l y   to  a n  

e x t e n t   w h e r e   t h e   u p p e r   p o r t i o n   of  t h e   door   does   n o t  

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

F u r t h e r m o r e ,   as  d i s c l o s e d   in  U.S.   P a t e n t   3 , 2 7 5 , 3 7 0 ,   t h e r e  

has  been  p r o p o s e d   an  i n v e n t i o n ,   a c c o r d i n g   to  w h i c h ,   one  o f  

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

i n t e r c o n n e c t i n g   a  v e h i c l e   body  and  a  d o o r   is  i n c l i n e d   w i t h  

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

l i n k   m e c h a n i s m ,   so  t h a t   t h e   door   can  b e  i n c l i n e d   o u t w a r d l y  

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

no t   a p p l i c a b l e   to   t h e   s i d e   d o o r ,   and  f u r t h e r ,  f r o m   t h e  

v i e w p o i n t   of  c o n s t r u c t i o n ,   t h e r e   is   a  l i m i t   to   t h e  v a l u e   o f  

i n c l i n a t i o n   of  t h e   d o o r   o u t w a r d l y   when  t h e   door   is   o p e n e d .  

F u r t h e r m o r e ,   as  d e s c r i b e d   in  U.S.   P a t e n t   3 , 0 9 5 , 6 0 0   a  d o o r  

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

mov ing   f rom  a  c l o s e d   to  a n  o p e n   p o s i t i o n   by  t h e  u t i l i z a t i o n  

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

r o t a r y   s h a f t   on  t h e   v e h i c l e   body  is  i n c l i n e d   and  a  r o t a r y  
s h a f t   on  t h e   d o o r   has   a  b a l l   j o i n t ,   and  a  c o n t r o l   a r m  

c o n n e c t e d   at   o p p o s i t e   ends   t h e r e o f   to  be  v e h i c l e   body  a n d  

t he   door   t h r o u g h   b a l l   j o i n t s .  

T h i s   door   h i n g i n g   a r r a n g e m e n t ,   u t i l i z i n g   t h e   t h r e e   a r m s ,  

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

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

e x c e s s i v e l y   l a r g e   when  t h e   door   is   c l o s e d ,   and  t he   v e h i c l e  

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

I t   is  t h e r e f o r   t he   p r i m a r y   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  

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

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

t h a t   t h e   u p p e r   end  p o r t i o n   of  a  doo r   f r a m e   or  a  doo r   g l a s s  

t h e r e o f   is  c u r v e d   or  i n c l i n e d   i n w a r d l y   in  t h e   w i d t h w i s e  



d i r e c t i o n   of  t h e   v e h i c l e   b o d y ,   an  u p p e r   body   of  an  o c c u p a n t  

d o e s   n o t   i n t e r f e r e   w i t h   t h e   u p p e r   p o r t i o n   of  d o o r   when  t h e  

o c c u p a n t   g e t s   on  or  o f f   t h e   v e h i c l e ,   so  t h a t   s a t i s f a c t o r y  

p e r f o r m a n c e   of  g e t t i n g   on  or  o f f   t h e   v e h i c l e   can  b e  

s e c u r e d .  

F u r t h e r ,   a n o t h e r   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   i s   t o  

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

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

o p e n i n g   or  c l o s i n g   t h e   d o o r   and  s i m p l i f i e d   in  c o n s t r u c t i o n .  

F u r t h e r m o r e ,   t h e   p r e s e n t   i n v e n t i o n   has   as  i t s   o b j e c t   t o  

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

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

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

c l o s e d ,   and   t h e   w e i g h t   i s   s m a l l .  

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

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

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

i n t e r c o n n e c t i n g ' t w o   p o i n t s   w h i c h   a r e   d i s p o s e d   a t   t h e  

f o r w a r d   s i d e s   of  a  v e h i c l e   body   and  a  s i d e   d o o r   as  r o t a r y  

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

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

d i s p o s e d   on  t h e   s i d e   d o o r   and  s p a c e d   a p a r t   f r o m   e a c h   o t h e r  

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

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

s i d e s   as  r o t a r y   c e n t e r s ;   a  p o r t i o n   b e t w e e n   t h e   two  p o i n t s  

on  t h e   v e h i c l e   b o d y ;   and  a  p o r t i o n   b e t w e e n   t h e   two  p o i n t s  

on  t h e   s i d e   d o o r ;   t h e   r o t a r y   c e n t e r s   a t   o p p o s i t e   e n d s   o f  

one  of  t h e   a f o r e s a i d   r o t a r y   l i n k s   a r e   a r r a n g e d  

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

body  to   f o r m   a  r o t a r y   s h a f t   i n c l i n e d   a t   l e a s t   to   one  s i d e  

so  t h a t   t h e   u p p e r   end   p o r t i o n   of  t h e   s i d e   d o o r   can   b e  

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

v e h i c l e   body   when  t h e   s i d e   d o o r   i s   o p e n e d ,   w h i l e ,   t h e  

r o t a r y   c e n t e r s   a t  o p p o s i t e   ends   of  t h e   o t h e r   of  t h e  



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

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

d o o r ,   w h e r e b y ,   when  t h e   d o o r   i s   o p e n e d ,   t h e   u p p e r   e n d ,  

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

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

u p p e r   p o r t i o n   of  t h e   d o o r   d o e s   no t   i n t e r f e r e   w i t h   t h e   u p p e r  

body  of  t h e   o c c u p a n t   when  t h e   o c c u p a n t   g e t s   on  or  o f f   t h e  

v e h i c l e .  

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

o u t   of  t h e   a f o r e s a i d   p a i r   of  r o t a r y   s h a f t s ,   t h e   r o t a r y  

s h a f t   on  t h e   v e h i c l e   body  i s   d i s p o s e d   w i t h   t h e   u p p e r  

p o r t i o n   t h e r e o f   i n c l i n e d   f o w a r d l y   of  t he   v e h i c l e   body   a n d  

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

and  t h e   r o t a r y   s h a f t   on  t h e   s i d e   door   is  d i s p o s e d   in  t h e  

v e r t i c a l   d i r e c t i o n .  

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

b o t h   t h e   a f o r e s a i d   p a i r   of  r o t a r y   s h a f t s   a r e   d i s p o s e d   w i t h  

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

v e h i c l e   b o d y .  

To  t h e   a b o v e   end ,   t he   p r e s e n t   i n v e n t i o n   c o n t e m p l a t e s   t h a t ,  

o u t   of  t h e   a f o r e s a i d   p a i r   of  r o t a r y   s h a f t s ,   t h e   r o t a r y  

s h a f t   on  t h e   v e h i c l e   body  i s   d i s p o s e d   in  t h e   v e r t i c a l  

d i r e c t i o n ,   and  t h e   r o t a r y   s h a f t   on  t h e   door   is   d i s p o s e d  

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

v e h i c l e   body  and  i n w a r d l y   in  t h e   w i d t h w i s e   d i r e c t i o n   of  t h e  

v e h i c l e   b o d y .  

To  t h e   a b o v e   end ,   t he   p r e s e n t   i n v e n t i o n   c o n t e m p l a t e s   t h a t  

in  a ' s i d e   door   h i n g e   m e c h a n i s m   in  a  m o t o r   v e h i c l e ,   one  o f  

s a i d   r o t a r y   l i n k s   is  made  to   be  t he   r o t a r y   l i n k   h a v i n g   t w o  

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

v e h i c l e   body  and  s a i d   s i d e   d o o r ,   made  b r o a d   in  t h e  

d i r e c t i o n   of  t h e   r o t a r y   s h a f t   so  as  to  s u p p o r t   mos t   of  t h e  

l o a d   of  s a i d   s i d e   d o o r ,   and   t h e   o t h e r   of  s a i d   r o t a r y   l i n k s  

is  made  to   be  a  c o n t r o l   arm  f o r   c o n t r o l l i n g   t h e   o p e n i n g   o r  



c l o s i n g   of  s a i d   d o o r .  

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

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

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

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

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

o u t w a r d l y   of  a  f r o n t   w h e e l   and  i n w a r d l y   of  a  l o w e r   f r o n t  

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

w o u l d   o t h e r w i s e   i n t e r f e r e   w i t h   s a i d   r o t a r y   l i n k ,   i s   f o r m e d  

i n t o   a  d i v i d e d   m o v a b l e   f e n d e r   r o t a t a b l e   w i t h   s a i d   r o t a r y  
l i n k .  

F i g .   1  i s   a  s c h e m a t i c   s i d e   v i e w   s h o w i n g   t h e   s i d e   d o o r   h i n g e  

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

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

F i g .   2  i s   a  s c h e m a t i c   p l a n   s e c t i o n a l   v i e w   s h o w i n g   a  m o v i n g  

p a t h   of  t h e   s i d e   d o o r   when  t h e   s i d e   d o o r   i s   o p e n e d   o r  

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

F i g .   3  i s   a  s c h e m a t i c   s i d e   v i e w   s h o w i n g   an  e m b o d i m e n t   o f  

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

F i g .   4  i s   a  s c h e m a t i c   f r o n t   s e c t i o n a l   v i e w   t a k e n   a l o n g   t h e  

l i n e   I V - I V   in   F i g .   3 ;  

F i g .   5  i s   a  s c h e m a t i c   p l a n .  v i e w   s h o w i n g   t h e   m o v i n g   p a t h   o f  

t h e   a b o v e   e m b o d i m e n t   when  t h e   s i d e   d o o r   is   o p e n e d   o r  

c l o s e d ;   a n d  

F i g s .   6  and  7  a r e   s c h e m a t i c   p l a n   v i e w   s i m i l a r   to   F i g .   5 ,  

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

i n v e n t i o n .  

D e s c r i p t i o n   w i l l   h e r e u n d e r   be  g i v e n   of  an  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   w i t h   r e f e r e n c e   to   t h e   d r a w i n g s .   As  s h o w n  



in  F i g s .   3  to  5,  a c c o r d i n g   to   t h e   p r e s e n t   e m b o d i m e n t ,   in  a  

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

q u a d r i c   c r a n k   c h a i n   c o m p r i s e s :   a  f r o n t   r o t a r y   l i n k   14  

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

f o r w a r d   s i d e s   of  a  v e h i c l e   body   12  and  a  s i d e   d o o r   13  a s  

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

d i s p o s e d   on  the   v e h i c l e   body  12  of  a  m o t o r   v e h i c l e   11  a n d  

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

of  t h e   v e h i c l e   body  12  and  two  p o i n t s   d i s p o s e d   on  t h e   s i d e  

d o o r   13  and  s p a c e d   a p a r t   f r o m   e a c h   o t h e r   in  t h e  

l o n g i t u d i n a l   d i r e c t i o n   of  t h e  s i d e   d o o r  1 3 ;   a  r e a r   r o t a r y  

l i n k   15  i n t e r c o n n e c t i n g   two  p o i n t s   d i s p o s e d   a t   t h e   r e a r  

s i d e s   as  r o t a r y   c e n t e r s ;   a  p o r t i o n   b e t w e e n   t h e   two  r o t a r y  

c e n t e r s   on  t he   v e h i c l e   body   1 2 ;  a n d   a  p o r t i o n   b e t w e e n   t h e  

two  r o t a r y   c e n t e r s   on  t h e   s i d e   d o o r   13;  t h e   r o t a r y   c e n t e r s  

a t   t h e   o p p o s i t e   e n d s  o f   one   14  of  t h e   r o t a r y   l i n k s   a r e  

f o r m e d   i n t o   r o t a r y   s h a f t s   14A  and  14B  b o t h  b e i n g   e l o n g a t e  

in  t h e   v e r t i c a l   d i r e c t i o n   of  t h e   v e h i c l e  b o d y ,   t h e   f o r w a r d  

r o t a r y   s h a f t   14A  is   i n c l i n e d   f o r w a r d l y   of  t h e   v e h i c l e   b o d y  

12  and  o u t w a r d l y   in  t h e   w i d t h w i s e   d i r e c t i o n   of  t h e   v e h i c l e  

body  so  t h a t   t he   u p p e r   end  p o r t i o n s   of  t h e   d o o r   can   Le  

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

v e h i c l e   body  when  t h e   s i d e   d o o r   13  is  o p e n e d  a n d   t h e   r o t a r y  

c e n t e r s   a t   t h e   o p p o s i t e   e n d s   of  t h e   o t h e r   r o t a r y   l i n k   15  

a r e   f o r m e d   i n t o   b a l l   j o i n t s   15A  and  15B  b o t h   h a v i n g   d e g r e e s  

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

1 3 .  

In  t h e   p r e s e n t   e m b o d i m e n t ,   t h e   r o t a r y   s h a f t   14A  of  t h e  

f r o n t   r o t a r y   l i n k   14  on  t h e   v e h i c l e   body ,   f o r   s u p p o r t i n g  

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

a  m a n n e r   to  be  i n c l i n e d   o u t w a r d l y   in  t h e   w i d t h w i s e  

d i r e c t i o n   of  t he   v e h i c l e   body  and  f o r w a r d l y ,   w h e r e b y ,   w h e n  

t h e   s i d e   d o o r   13  is  o p e n e d ,   t h e n   t h e   u p p e r   p o r t i o n   of  t h e  

s i d e   d o o r   13  comes  to   be  i n c l i n e d   o u t w a r d l y   as  t h e   s i d e  

d o o r   13  as  a  w h o l e   is  i n c r e a s e d   in  t h e   o p e n i n g   d e g r e e   a s  

shown  in  F i g .   5.  T h e n ,   a  m o v a b l e   f e n d e r   8  is  r o t a t e d   i n  

u n i s o n   w i t h   t he   r o t a r y   l i n k   14,  w h e r e b y   t h e   r e a r   p o r t i o n  



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

At  t h i s   t i m e ,   t h e   o p p o s i t e   e n d s   of  t h e   r o t a r y   l i n k   15  a r e  

f o r m e d   i n t o   t h e   b a l l   j o i n t s   15A  and  15B,  w h e r e b y ,   e v e n   i f   a  

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

j o i n t s   15A  and  15B  is   v a r i e d   as  t h e   s i d e   d o o r   13  i s   o p e n e d ,  

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

o p e n i n g   d e g r e e   of  t h e   s i d e   d o o r   13  can  be  c o n t r o l l e d .  

In  c o n s e q u e n c e ,   t h e   u p p e r   p o r t i o n   of  t h e   s i d e   d o o r   13  i s  

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

v e h i c l e   b o d y   a t   t h e   f u l l y   o p e n e d   s t a t e   of  t h e   s i d e   d o o r   1 3 ,  

w h e r e b y ,   e v e n   i f   a  d o o r   g l a s s   16  or  a  d o o r   f r a m e ,   n o t  

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

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

s t a t e   of  t h e   d o o r ,   t h e   s i d e   d o o r   13  is   r e l i e v e d   o u t w a r d l y  

a t   t h e   f u l l y  o p e n e d   s t a t e   t h e r e o f ,   so  t h a t   t h e   d o o r   d o e s  

n o t   i n t e r f e r e   w i t h   t h e   u p p e r   body   of  t he   o c c u p a n t   when  h e  

g e t s   on  or   o f f   t h e   v e h i c l e .  

A d d i t i o n a l l y ,   i n  t h e   a b o v e   e m b o d i m e n t ,   t h e   r o t a r y   s h a f t   14A 

of  one   14  of  t h e   r o t a r y   l i n k s   on  t h e   body  is   i n c l i n e d  

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

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

13  i s   o u t w a r d l y   i n c l i n e d   when  t h e   d o o r   is   o p e n e d .   H o w e v e r ,  

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

t h i s ,   and   is   a p p l i c a b l e   to   any   e m b o d i m e n t   in  w h i c h   t h e  

u p p e r   p o r t i o n   of  t h e   s i d e   d o o r   13  can  be  i n c l i n e d   o u t w a r d l y  

when  t h e   s i d e   d o o r   13  is   o p e n e d .  

In  c o n s e q u e n c e ,   b o t h   t h e   r o t a r y   s h a f t s   14A  and  14B  d i s p o s e d  

a t   t h e  a p p o s i t e   e n d s   of  t h e   r o t a r y   l i n k   14  may  be  i n c l i n e d  

f o r w a r d l y   of  t h e  v e h i c l e   body   f o r   e x a m p l e .  

F i g .   6  s h o w s   a  m o v i n g   p a t h   of  t h e   s i d e   door   13  when  t h e  

d o o r   i s   o p e n e d   or  c l o s e d   in  t h e   a b o v e   c a s e .  

F u r t h e r m o r e ,   t h e   r o t a r y   s h a f t   14A  of  t h e   r o t a r y   l i n k   14  o n  



t h e   v e h i c l e   body  may  be  d i s p o s e d   in  t he   v e r t i c a l   d i r e c t i o n  

and  t h e   u p p e r   p o r t i o n   of  t h e   r o t a r y   s h a f t   14B  on  t h e   s i d e  

d o o r   13  may  be  i n c l i n e d   r e a r w a r d l y   of  t he   v e h i c l e   body  a n d  

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

F i g .   7  shows   a  m o v i n g   p a t h   of  t h e   s i d e   d o o r   13  when  t h e  

d o o r   is  o p e n e d   or  c l o s e d   in  t h e   a b o v e   c a s e .  

F u r t h e r m o r e ,   in  t h e   a b o v e   e m b o d i m e n t ,   t h e   r o t a r y   s h a f t   i n  

t h e   f r o n t   r o t a r y   l i n k   14  is   i n c l i n e d   and  t h e   o p p o s i t e   e n d s  

of  t h e   r e a r   r o t a r y   l i n k   15  a r e   f o r m e d   i n t o   t he   b a l l   j o i n t s ,  

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

t h e   r o t a r y   l i n k   14  is  e l o n g a t e d   in  t h e   v e r t i c a l   d i r e c t i o n ,  

s u p p o r t s   m o s t   of  t h e   l o a d   of  t h e   s i d e   d o o r   13,  w h i l e ,   t h e  

r o t a r y   l i n k   15  c o n t r o l s   t h e   m o v i n g   p a t h   of  t h e   s i d e   d o o r  

13.  H o w e v e r ,   t h i s   a r r a n g e m e n t   may  be  r e v e r s e d .   F u r t h e r ,  

t he   l o a d   o f  t h e   s i d e  d o o r   13  may  be  s u p p o r t e d   by  m e m b e r s  

o t h e r   t h a n   t h e   r o t a r y   l i n k s   14  and  1 5 .  

With   t he   a b o v e - d e s c r i b e d   a r r a n g e m e n t s   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   u p p e r   p o r t i o n   of  t h e   s i d e   door   m a y  
be  i n c l i n e d   o u t w a r d l y   in  t h e   w i d t h w i s e   d i r e c t i o n   of  t h e  

v e h i c l e   body  when  t he   d o o r   is  o p e n e d ,   so  t h a t ,   even   w h e n  

t h e   u p p e r   p o r t i o n   of  t he   s i d e   d o o r   i s   c u r v e d   or  i n c l i n e d  

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

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

t h e   o c c u p a n t   when  he  g e t s   on  or  o f f   t h e   v e h i c l e ,   t h e r e b y  

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

of  g e t t i n g   on  or  o f f   t h e   v e h i c l e   by  t h e   o c c u p a n t   can  b e  

i m p r o v e d .  



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

a  q u a d r i c   c r a n k   c h a i n   c o m p r i s e s :   a  f r o n t   r o t a r y   l i n k   ( 1 4 )  

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

f o r w a r d   s i d e s   of  a  v e h i c l e   body  (12)   and  a  s i d e   door   ( 1 3 )  

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

d i s p o s e d   on  t h e   v e h i c l e   body  (12)   and  s p a c e d   a p a r t   f r o m  

e a c h   o t h e r   in  t h e   l o n g i t u d i n a l   d i r e c t i o n   of  t h e   v e h i c l e  

body   (12)   and  two  p o i n t s   d i s p o s e d   on  t h e   s i d e   d o o r   (13)   a n d  

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

of  t h e   s i d e   d o o r   ( 1 3 ) ;   a  r e a r   r o t a r y   l i n k   ( 1 5 )  

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

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

v e h i c l e   body  ( 1 2 ) ;   and   a  p o r t i o n   b e t w e e n   s a i d   two  p o i n t s   o n  

t h e   s i d e   door   ( 1 3 ) ;   t h e   r o t a r y   c e n t e r s   a t   o p p o s i t e   e n d s   o f  

one   of   s a i d   r o t a r y   l i n k s   (14,   15)  a r e   a r r a n g e d  

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

body   (12)  to   fo rm  a  r o t a r y   s h a f t   (14A)  i n c l i n e d   a t   l e a s t   t o  

one  s i d e   so  t h a t   t h e   u p p e r   end  p o r t i o n   of  t h e   s i d e   d o o r  

(13)   can  be  i n c l i n e d   o u t w a r d l y   in  t h e   w i d t h w i s e   d i r e c t i o n  

of   t h e   v e h i c l e   body  (12)   when  s a i d   s i d e   d o o r   (13)   i s  

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

o t h e r   of  s a i d   r o t a r y   l i n k s   (14 ,   15)  a r e   f o r m e d   i n t o   b a l l  

j o i n t s   (15A,  15B)  h a v i n g   d e g r e e s   of  f r e e d o m   a l s o   in  t h e  

v e r t i c a l   d i r e c t i o n   of  s a i d   s i d e   d o o r   ( 1 3 ) .  

2.  A  s i d e   d o o r   h i n g e   m e c h a n i s m   in  a  m o t o r   v e h i c l e   as  s e t  

f o r t h   in  c l a i m   1,  w h e r e i n   o u t   of  s a i d   p a i r   of  r o t a r y   s h a f t s  

(14A,   1 4 B ) ,   s a i d   r o t a r y   s h a f t   (14A)  on  t h e   v e h i c l e   b o d y  

(12)   is  d i s p o s e d   w i t h   t h e   u p p e r   p o r t i o n   t h e r e o f   i n c l i n e d  

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

v e h i c l e   body  (12)   and  s a i d   r o t a r y   s h a f t   (14B)  on  t h e   s i d e  

d o o r   (13)  i s   d i s p o s e d   in  t h e   v e r t i c a l   d i r e c t i o n .  

3.  A  s i d e   d o o r   h i n g e   m e c h a n i s m   in  a  m o t o r   v e h i c l e   as  s e t  

f o r t h   in  c l a i m   1,  w h e r e i n   b o t h   t h e   u p p e r   p o r t i o n s   of  s a i d  

p a i r   of  r o t a r y   s h a f t s   (14A,   14B)  a r e   i n c l i n e d   f o r w a r d l y   o f  



t h e   v e h i c l e   body  ( 1 2 ) .  

4.  A  s i d e   d o o r   h i n g e   m e c h a n i s m   in  a  m o t o r   v e h i c l e   as  s e t  

f o r t h   in  c l a i m   1,  w h e r e i n   o u t   of  s a i d   p a i r   of  r o t a r y   s h a f t s  

(14A,  1 4 B ) ,   s a i d   r o t a r y   s h a f t   on  t h e   v e h i c l e   body  (12)   i s  

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

(14B)  on  t h e   s i d e   d o o r   (13)   i s   d i s p o s e d   w i t h   t h e   u p p e r  

p o r t i o n   t h e r e o f   i n c l i n e d   o u t w a r d l y   of  t h e   v e h i c l e   body  ( 1 2 )  

and  i n w a r d l y   in  t he   w i d t h w i s e   d i r e c t i o n   of  t h e   v e h i c l e   b o d y  

( 1 2 ) .  

5.  A  s i d e   d o o r   h i n g e   m e c h a n i s m   in  a  m o t o r   v e h i c l e   as  s e t  

f o r t h   in  c l a i m   1,  2,  3  or  4,  w h e r e i n   one  (14)   of  s a i d  

r o t a r y   l i n k s   (14 ,   15)  i s   made  to   be  t h e   r o t a r y   l i n k   h a v i n g  

two  r o t a r y   c e n t e r s   d i s p o s e d   a t  t h e   f o r w a r d   s i d e s   of  s a i d  

v e h i c l e   body  (12)  and  s a i d   s i d e   d o o r   ( 1 3 ) ,   made  b r o a d   i n  

t h e   d i r e c t i o n   of  t h e  r o t a r y   s h a f t   (14A,   14B)  so  as  t o  

s u p p o r t   m o s t   of  t h e   l o a d  o f   s a i d   s i d e   door   ( 1 3 ) ,   and  t h e  

o t h e r   (15)   of  s a i d   r o t a r y   l i n k s   ( 1 4 ,   15)  is  made  to   be  a  

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

s i d e   door   ( 1 3 ) .  

6.  A  s i d e   d o o r   h i n g e   m e c h a n i s m   in  a  m o t o r   v e h i c l e   as  s e t  

f o r t h   in  one  of  c l a i m s   1  to  5,  w h e r e i n   t he   r o t a r y   c e n t e r  

(14A)  on  t h e   v e h i c l e   body  (12)   of  s a i d   r o t a r y   l i n k   ( 1 4 )  

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

(12)  and  s a i d   s i d e   d o o r   (13)   as  t h e   r o t a r y   c e n t e r s   i s  

d i s p o s e d   o u t w a r d l y   of  a  f r o n t   w h e e l   (7)  and  i n w a r d l y   o f  a  

l o w e r   f r o n t   f e n d e r ,   and  a  p o r t i o n   of  s a i d   l o w e r   f r o n t  

i  f e n d e r ,   w h i c h   wou ld   o t h e r w i s e   i n t e r f e r e   w i t h   s a i d   r o t a r y  

l i n k   ( 1 4 ) ,   i s   f o r m e d   i n t o   a  d i v i d e d   m o v a b l e   f e n d e r   ( 8 )  

r o t a t a b l e   w i t h   s a i d   r o t a r y   l i n k   ( 1 4 ) .  
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