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A  door  closer. 
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@  The  door  closer  comprises  : 
-  a  toothed  sector  or  pinion  (15)  having  a  shaft  (18)  which  is  ro- 
tatably  supported  by  the  body  of  said  door  closer,  said  shaft 
extending  with  an  end  portion  so  as  to  be  keyed  to  a  seat 
member  (43)  secured  to  the  floor  and  to  be  used  as  one  of  the 
hinge  pins  upon  which  the  door  rotates;  wherein  the  toothing 
of  said  pinion  is  comprised  within  an  angle  equal  or  less  than 
180°C,  and  wherein  the  first  tooth  and  the  last  tooth  (16,  17)  of 
said  pinion  are  of  shorter  length  than  the  other  teeth  and  are 
located  preferably  at  the  same  level  ; 
-  a  body  of  annular  configuration  formed  by  a  pair  of  similar 
racks  (3,  4)  in  parallel  and  opposite  relationship  receiving  said 
pinion  (15)  therebetween,  the  pinion  being  of  such  a  size  as  to 
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mesh  with  either  rack  with  no  sliding  movement;  said  annular 
body  being  guided  longitudinally  in  the  door  closer  and  being 
urged  longitudinally,  in  a  predetermined  direction,  by  suitable 
adjustable  resilient  means  (30),  the  arrangement  being  such 
that,  with  the  door  closer  at  rest,  the  first  and  the  last  tooth  (16, 
17)  of  the  pinion  engage  the  first  recesses  (44,  45)  at  one  end 
of  each  rack,  so  that  the  door  will  be  kept  firmly  and  with  no 
backlash  in  the  closed  position  (so-called  0°  position);  the 
teeth  of  both  racks,  excepted  the  last  tooth  of  each  rack  which 
is  of  full  length,  being  of  reduced  length  and  being  located  at  a 
staggered  level  with  respect  to  the  teeth  of  reduced  length  of 
said  pinion,  so  that  during  the  opening  of  the  door,  when  one 
rack  rolls  around  the  pinion  (15)  the  teeth  of  the  said  pinion  will 
not  interfere  with  the  teeth  of  the  other  rack. 
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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   d o o r   c l o s e r s ,   i . e .   t o  

t h o s e   d e v i c e s   t h a t   can   be  s e c u r e d   to   a  d o o r ,   w indow  or  t h e  

l i k e - a n d   c a u s e   them  to  c l o s e   a u t o m a t i c a l l y .   The  m a i n  

o b j e c t   to   be  s o l v e d   in   t h i s   p a r t i c u l a r   f i e l d   by  t h e   d e v i c e  

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

power   and  y e t   of  s u c h   a  s m a l l   s i z e   as  to   be  i n s t a l l e d   a n d  

c o n c e a l e d   w i t h i n   one  of  t h e   u s u a l   s e c t i o n s   or  s h a p e s  

f o r m i n g   t h e   wing   of  a  d o o r ,   b e a r i n g   in  m i n d  t h a t   t h e   d o o r  

can  be  o p e n e d   in   e i t h e r   d i r e c t i o n   of  r o t a t i o n   and ,   t h e r e -  

f o r e ,   t h a t   t h e   d o o r   c l o s e r   mus t   be  of  t h e   d o u b l e - a c t i n g  

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

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

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

b a c k l a s h   w i t h   e i t h e r   one  of  a  p a i r   of  p a r a l l e l   a n d  

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

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

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

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

r e t a i n e d  c o r r e c t l y   a n d  w i t h   no  b a c k l a s h   in  t h e   c l o s e d  

or  0°  p o s i t i o n   t h e r e o f ;  

-  d u r i n g   t h e   o p e n i n g   of  t h e   d o o r ,   t h e   p i n i o n   mus t   r e m a i n  



in   t h e   mesh  p o s i t i o n ,   and  mus t   be  " e n v e l o p e d "   by  one  o f  

t h e   two  r a c k s  w i t h   t h e   n e c e s s a r y   r e l a t i v e   m o t i o n ,   w h i l e  

t h e   t e e t h   of  t h e   p i n i o n   mus t   n o t   i n t e r f e r e   w i t h   t h e   t e e t h  

of  t h e   o t h e r   r a c k   so  as  n o t   to   be  h i n d e r e d   t h e r e b y .  

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

i n v e n t i o n   and  t h e   a d v a n t a g e s   r e s u l t i n g   t h e r e f r o m ,   w i l l   b e  

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

e m b o d i m e n t   t h e r e o f ,   shown  as .   a  n o n - l i m i t a t i n g   e x a m p l e   i n  

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

w h i c h :  

F i g u r e  1   i s   a  s i d e   l o n g i t u d i n a l   s e c t i o n a l   v i e w   o f  

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

a  d o o r   and  shown  in  t h e   c l o s e d   c o n d i t i o n   of  t h e  

d o o r ;   F i g u r e   2  i s   a  c r o s s - s e c t i o n a l   v i e w   of  t h e  

d e v i c e   on  t h e   l i n e   I I - I I   of  F i g u r e   1;  F i g u r e   3 

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

a r r a n g e m e n t   of  t h e   d o o r   c l o s e r ,   as  s e e n   when  l o o k -  

i n g   in   t h e   d i r e c t i o n   i n d i c a t e d   by  t h e   a r r o w   K  i n  

F i g u r e   1;  F i g u r e   4  i s   a  s e c t i o n a l   v i e w   on  t h e   l i n e  

I V - I V   of  F i g u r e   1  of  f u r t h e r   c o n s t r u c t i o n a l   a n d  

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

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

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

p o s i t i o n ;   F i g u r e   5  i s   a  c r o s s - s e c t i o n a l   v i e w   o n  

t h e   l i n e   V-V  of  F i g u r e   4  of  f u r t h e r   c o n s t r u c t i o n a l  

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

6  and  7  show  t h e   m e c h a n i s m   of  F i g u r e   4  in   t h e  



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

a m p l i t u d e   o f  t h e   d o o r ,   d e p e n d i n g   upon  t h e   t w o  

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

r e s p e c t i v e l y .  

Wi th   r e f e r e n c e   f i r s t l y   to   F i g u r e s   1  to   4,  t h e   d o o r   c l o s e r  

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

any  o t h e r   s u i t a b l e   s h a p e   and  of  s u c h   s i z e   as  to   b e  

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

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

F o r m e d   i n  t h e   b o d y  1  t h e r e   i s   a  c h a m b e r   2  a t   t h e   i n t e r i o r  

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

v i e w   ( s e e   F i g u r e   4 )  i s   g u i d e d   and  can   move  l o n g i t u d i n a l l y .  

As  s h o w n  i n   F i g u r e   4 ;  t h e   two  r a c k s   3  and  4  have   t h e   s a m e  

s h a p e   and  a r e   p a r a l l e l y   o p p o s i t e   to   e a c h   o t h e r   and  a r e  

c o n n e c t e d   to   e a c h   o t h e r . a t   t h e i r   e n d s   by  means   of  s u i t a b l y  

m e r g i n g   p o r t i o n   5  and  6.  The  r a c k s   have   t h e   same  number   o f  

t e e t h ,   a n d  t h e   t e e t h   of  one  r a c k   a r e   p e r f e c t l y   in  l i n e   a n d  

in  o p p o s i t e   r e l a t i o n   to   t h e   t e e t h   o f   t h e   o t h e r .   The  t e e t h  

7,  8,  9  of  r a c k   3  and  t h e   t e e t h   10,  11,  12  of  r a c k   4  a r e  

o f  r e d u c e d  l e n g t h ,  t h a t   i s   t h e y   e x t e n d   on  t h e   body   of  e a c h  

r a c k   o n l y   f o r ' a   f r a c t i o n   of  i t s   h e i g h t ,   and  t h e s e   t e e t h  

a r e   a l l  l o c a t e d   a t   t h e   same  l e v e l ,   as  shown  f o r   e x a m p l e   i n  

F i g u r e   5  w h e r e   t h e s e   t e e t h   a r e   l o c a t e d   on  t h e   u p p e r  

°  p o r t i o n   of  s a i d   r a c k s .   H o w e v e r ,   t h e   t e e t h   13  and  14  of  t h e  

two  r a c k s   a r e   of  n o r m a l   or  e n t i r e   l e n g t h   as  shown  i n  

F i g u r e   5 .  

A  t o o t h e d   s e c t o r   15  h a v i n g   t h e   same  number   of  t e e t h   as  t h e  



r e c e s s e s   in  t h e   t o o t h i n g   of  e a c h   r a c k   i s   a r r a n g e d   b e t w e e n  

t h e   two  r a c k s ,   and  s a i d   t e e t h   a r e   l o c a t e d   in   a  s e c t o r   o f  

c i r c u m f e r e n c e   h a v i n g   an  a m p l i t u d e   of  180°  or  l e s s .   T h e  

c o n f i g u r a t i o n   and  s i z e   of  t h e   p i n i o n   15  a r e   s u c h   as  t o  

p e r m i t   t h e   p i n i o n   to   mesh  w i t h   no  b a c k l a s h   and  r o l l   o n  

e i t h e r  r a c k s  3 - 4  d e p e n d i n g  o n   t h e   d i r e c t i o n   of  r o t a t i o n  

i m p a r t e d ' t o   t h e   l a t t e r ,   as  e x p l a i n e d   b e l o w .   As  shown  i n  

F i g u r e   4,  when  t h e   d o o r   c l o s e r   i s   a t   r e s t ,   t h e   f i r s t   a n d  

t h e   l a s t  t o o t h   of  p i n i o n  1 5 ,   i n d i c a t e d   by  n u m e r a l s   16  a n d  

17 ,   r e s p e c t i v e l y ,   a r e   both  c o n t a c t i n g   t h e   body   of  t h e   r a c k s  

3  and  4  ( s e e   b e l o w ) ,  w h i c h   a r e   u r g e d   l o n g i t u d i n a l l y   a s  

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

w h i c h   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 .   To  i n s u r e   s a i d   m e s h -  

i n g  c o n d i t i o n   w i t h   n o  b a c k l a s h   b e t w e e n   t h e   p i n i o n   15  a n d  

r a c k   3  or  4,  t h e  t e e t h   16,  17  of  s a i d   p i n i o n   15  a r e   o f  

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

s a i d   t e e t h   16,  17  a r e   l o c a t e d   in   s u c h   a  p o s i t i o n   to   a v o i d  

any  i n t e r f e r e n c e   w i t h  t h e   r e d u c e d   t e e t h   of  t h e   r a c k s   3  a n d  

4  ( s e e   a l s o   F i g u r e   5 ) .   Of  c o u r s e ,   t h e   r a c k s   and  p i n i o n   15 

a r e   made  of  a  s u i t a b l e   m a t e r i a l   and  a r e   s u i t a b l y   t r e a t e d  

to   w i t h s t a n d  a l l  m e c h a n i c a l  s t r e s s e s   e x e r t e d   t h e r e a g a i n s t  

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

R e v e r t i n g   t o   F i g u r e   1,  i t   w i l l   be  s e e n   t h a t   t h e   p i n i o n   15  

i s   p r o v i d e d  w i t h   an  i n t e g r a l   s h a f t   18  w h i c h   i s   r o t a t a b l y  

s u p p o r t e d  b y   t h e  b o d y   l ' t h r o u g h  a   p a i r   of  b u s h i n g s   1 9 - 2 0  

a n d  r e s p e c t i v e   b e a r i n g s .   The  end   p o r t i o n   118  of  t h e   s h a f t  

18  s e a l i n g l y   p r o j e c t s  f r o m   t h e   b u s h i n g   20  t h r o u g h   a n  

a n n u l a r  s e a l i n g  r i n g  2 1 ;   a n d  s a i d   end  p o r t i o n   i s   f o r m e d  

w i t h   a t   l e a s t   one  f l a t t e r e d   p o r t i o n   218  or   any  o t h e r  



s u i t a b l e   means   to   be  f i x e d l y   c o n n e c t e d   to   a  member  w h i c h  

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

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

F o r m e d   a t   t h e   end  5  of  t h e   d o u b l e   r a c k   t h e r e   i s   an  i n t e -  

g r a l   s t u b   member  105,   to   w h i c h   t h e r e  i s   a  r o d   22  p e r p e n d i -  

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

t h r o u g h   a  b o r e   23  of  a  c o v e r   24  t h a t   s e a l i n g l y   c l o s e s   s a i d  

c h a m b e r   2  w i t h   t h e   a i d   of  a  g a s k e t   2 5 .   On  a  s t u b   m e m b e r  

124  of  s a i d   c o v e r   24  t h e r e   i s   s e a l i n g l y   s e c u r e d ,   by  s c r e w  

c o n n e c t i o n ,   a  t u b u l a r   member   26  w h i c h   i s   s e a l i n g l y   c l o s e d  

a t   t h e   o p p o s i t e   end  by  a  p l u g   27  p r o v i d e d   w i t h   an  i n v e r t e d  

"U"  s u p p o r t   28,  h a v i n g   t h e   p u r p o s e   s e t   f o r t h   h e r e i n a f t e r .  

The  r o d   22  c o - a x i a l l y   p r o j e c t s   i n t o   s a i d   t u b u l a r   member  26  

w i t h   a  r e d u c e d   p o r t i o n   122  s u p p o r t i n g   a  s p r i n g - b e a r i n g  

d i s c   2 9 ' .   A  s i m i l a r   s p r i n g - b e a r i n g   d i s c   2 9 "   w i t h   an  a x i a l  

c e n t e r i n g   p i n   i s   p r o v i d e d   w i t h i n   s a i d   t u b u l a r   member  26  

a d j a c e n t   s a i d   p l u g   27.  B e t w e e n   t h e   d i s c s   29'  and  29  '  '  

t h e r e   i s   m o u n t e d   a  c o m p r e s s i o n - l o a d e d   a s s e m b l y   30  c o m p r i s -  

i n g   t h e   s p r i n g s   t h a t   u r g e   t h e   r a c k s   3-4  in  t h e   d i r e c t i o n  

i n d i c a t e d   by  t h e   a r r o w   F  ( F i g u r e   4 ) .   O p p o s e d   to   t h e   s t u b  

member  105  and  c o - a x i a l   w i t h   t h e   r o d   22  a t   t h e   o t h e r   end  6 

of  t h e   d o u b l e   r a c k   i s   i n t e g r a l l y   f o r m e d   a  p i s t o n   106  o f  

r o u n d   c r o s s - s e c t i o n ,   s e a l i n g l y   s l i d a b l e   a x i a l l y   in  a  

c o r r e s p o n d i n g   b o r e   f o r m e d   in   t h e   body   1  and  c l o s e d   a t   t h e  

o u t e r   end  by  a  p l u g   31.  The  c o m p r e s s i o n   c h a m b e r   32,  t h e  

v o l u m e   of  w h i c h   c h a n g e s   as  a  f u n c t i o n   of  t h e   a x i a l   m o v e -  

ment   of  t h e   p i s t o n   106,   c o m m u n i c a t e s   p e r m a n e n t l y   w i t h   t h e  

c h a m b e r   2  t h r o u g h   a  d u c t   33  and  a  v a r i a b l e   r e s t r i c t o r   3 4 ,  

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



body  1 .  

On  t h e   p i s t o n   106  t h e r e   i s   m o u n t e d   a  u n i d i r e c t i o n a l   v a l v e  

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

2  and  32,  b u t   p r e v e n t i n g   a u t o m a t i c a l l y   any  c o m m u n i c a t i o n  

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

d o o r  c l o s e r  i s   c o m p l e t e d   by  a  h o l e   36  f o r m e d   in  t h e   body   1 

and  c o m m u n i c a t i n g   w i t h  t h e   c h a m b e r   32  t h r o u g h   an  i n v a r i a -  

b l e   p o r t  o f  t h e  r e s t r i c t o r  3 4 .   When  t h e   p i s t o n   106  i s   a t  

t h e   end  of  i t s   r e t r a c t i o n   s t r o k e   in  t h e   c h a m b e r   32,  s a i d  

h o l e   36  c o m m u n i c a t e s  w i t h   a  h o l e   37  f o r m e d   in   s a i d   p i s t o n  

and  in   open   c o m m u n i c a t i o n  w i t h   t h e   c h a m b e r   2.  The  c h a m b e r s  

2,  32  and  t u b u l a r  m e m b e r   26  a r e   f i l l e d   w i t h   o i l   or  a n y  

o t h e r   s u i t a b l e   l i q u i d .  

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

t h e   i n t e r i o r  o f  t h e   l o w e r  t r a n s v e r s e   c h a n n e l   s e c t i o n   Pl  o f  

t h e  d o o r   w i n g .  I n   F i g u r e  1 ,   Vl   and  V2  i n d i c a t e   t h e   s c r e w s  

u s u a l l y  s e c u r i n g   t h e  s e c t i o n   member   Pl   to   t h e   s e c t i o n  

m e m b e r  P 2  o f  t h e  d o o r  w i n g .   In  o r d e r  t o   moun t   t h e   d o o r -  

- c l o s e r  i n   t h e   o p e r a t i v e   p o s i t i o n   t h e r e o f ,   t h e   s e c t i o n s   P l  

and  P2  a r e   to   b e  s u b m i t t e d   to   t h e   f o l l o w i n g   o p e r a t i o n s .   An 

o p e n i n g   38  i s   f o r m e d   i n  t h e   b a c k   c o n c e a l e d   w a l l   of  t h e  

s e c t i o n  m e m b e r  P 2 ,  i n  t h e  r e g i o n   a b u t t e d   by  t h e   s e c t i o n  

m e m b e r  P 1 ,   w h i l e   t h e   f r o n t   w a l l   of  P2,  o p p o s i t e   s a i d  

o p e n i n g   3 8 ,  i s  f o r m e d   w i t h  a  h o l e   39  a n d   a  number   o f  

f u r t h e r   h o l e s   f o r   t h e   i n s e r t i o n   of  s c r e w s   ( s e e   b e l o w ) .   A 

l e n g t h  o f   t h e  c h a n n e l   s e c t i o n  P 1 ,   in   c o n t i n u a t i o n   of   t h e  

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

40.  The  d o o r - c l o s e r   i s   i n t r o d u c e d   i n t o   t h e   c h a n n e l   s e c t i o n  



Pl  t h r o u g h   t h e   o p e n i n g   40,  w h e r e a f t e r   t h e   end   of  t h e   b o d y  

1  i s   i n t r o d u c e d   i n t o   t h e   o p e n i n g   38  to   a b u t   t h e   o u t e r   w a l l  

of  t h e   c h a n n e l   P2.  The  body   1  i s   t h e n   s e c u r e d   to   t h e  

l a t t e r   w a l l   by  s c r e w s   42  ( s e e   F i g u r e   3 ) .   I t   w i l l   b e  

a p p a r e n t   f rom  t h i s   F i g u r e   t h a t   t h r o u g h   t h e   h o l e   39  t h e  

r e s t r i c t o r   34  can  be  r e g u l a t e d   in   o r d e r   to   c h a n g e   t h e  

b r a k i n g  m o d e   of  t h e   d o o r   c l o s e r .   By  means   of  s u i t a b l e  

h o l e s   in  t h e   b o t t o m   w a l l   of  t h e   c h a n n e l   s e c t i o n   P l ,   s a i d  

s u p p o r t   28  i s   f i x e d   to   t h e   l a t t e r   w a l l ,   so  t h a t   t h e   d e v i c e  

can   be  f i x e d l y   c o n n e c t e d   to   t h e   d o o r   w i n g .   T h e r e a f t e r ,   t h e  

d o o r   w i l l   be  a r r a n g e d   in  p l a c e .   For   t h i s   p u r p o s e ,   t h e  

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

c o - a x i a l   w i t h   s a i d   s h a f t   18,  whose   end  p o r t i o n   118  i s  

k e y e d   to   a  b u s h i n g   43  s e c u r e d   in   t h e   f l o o r   Z.  When  t h e  

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

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

shown  in  F i g u r e   4  and  t h e   t e e t h   1 6 - 1 7   due  to   t h e   a c t i o n   o f  

t h e   s p r i n g s   3  in   t h e   d i r e c t i o n   F  b e a r   a g a i n s t   t h e   f l a n k s  

4 4 - 4 5   of  t h e   t e e t h   ot   s a i d   r a c k s   3 - 4 .   O b v i o u s l y ,   in   t h e s e  

c o n d i t i o n s ,   t h e   d o o r   w i l l   be  k e p t   c l o s e d   w i t h   no  b a c k l a s h .  

When  t h e   d o o r   i s   r o t a t e d   in   t h e   o p e n i n g   d i r e c t i o n ,   as  b y  

p u s h i n g   i t   t o w a r d s   t h e   s h e e t   of  d r a w i n g s   ( l o o k i n g   a t  

F i g u r e   1 ) ,   t h e   a s s e m b l y   3-4  w i l l   be  r o t a t e d   in  t h e  

d i r e c t i o n   i n d i c a t e d   by  t h e   a r r o w   F1  in  F i g u r e   4.  D u r i n g  

t h i s   r o t a t i o n ,   b e f o r e   t h e   h a l f   t o o t h   16  moves   o f f   t h e  

f l a n k   44  of  t h e   body   of  r a c k   3,  t h e   f i r s t   c o m p l e t e   t o o t h  

o f  t h e   p i n i o n   15  moves  i n t o   t h e   s p a c e   b e t w e e n   t h e   t e e t h  

7-8  and  b e a r s   m a i n l y   a g a i n s t   t h e   t o o t h   7 ,  s o   as  to   e n s u r e  

a  s m o o t h   m e s h i n g   and  e v o l v i n g   w i t h   non  b a c k l a s h   b e t w e e n  



t h e  m e m b e r s  1 5  a n d  3 .   W h i l e   t h e   r a c k   3  moves   a r o u n d   t h e  

s t a t i o n a r y   p i n i o n   15,  t h e   r e d u c e d   t o o t h   17  of  t h i s   p i n i o n  

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

p a s s i v e   r a c k   4,  b e c a u s e   t h i s   r e d u c e d   t o o t h  1 7   f a c e s   t h e  

r e d u c e d   s t a g g e r e d   t o o t h   10  of  s a i d   r a c k   4.  W h i l e   t h e   r a c k  

3  m o v e s  a r o u n d  t h e  p i n i o n  1 5 ,   t h e   e n d  p o r t i o n   5  of  t h e  

a s s e m b l y   3 - 4  m o v e s   away  t r o m   t h i s   p i n i o n ,   w h e r e b y   t h e  

s p r i n g s   30  w i l l  b e   l o a d e d   p r o g r e s s i v e l y  a n d   t h e   c h a m b e r   32 

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

t h r o u g h   t h e  v a l v e  3 5 .  O n   c o m p l e t i o n   of  t h e   d o o r   r o t a t i o n ,  

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

c o m p l e t e   t o o t h  1 3   of  t h e  r a c k   3  c o n t a c t s   a g a i n s t   t h e  

r e d u c e d   t o o t h : 1 7   of  t h e  p i n i o n   15,  a n d   t h e   r e d u c e d   t o o t h  

16  o f  t h e  p i n i o n   c o n t a c t s   a g a i n s t   t h e   c o m p l e t e   t o o t h   14  o f  

t h e   r a c k   4  ( F i g u r e   6 ) .  

When  a n  o p e n e d   d o o r   i s   r e l e a s e d ,   t h e   r a c k   3  i s   f o r c e d   t o  

r o t a t e   i n  a   d i r e c t i o n   c o n t r a r y   to   Fl  by  t h e   a c t i o n   of  t h e  

s p r i n g s   30.  W h i l e   t h e   r a c k   3  r o l l s   a r o u n d   t h e   p i n i o n   15  i n  

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

t h e  s p r i n g s  3 0   e x t e n d  p r o g r e s s i v e l y   and  t h e   c h a m b e r   32 

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

p r e v e n t e d  t o  e s c a p e  t h e r e t r o m   t h r o u g h   t h e   v a l v e   35,  n o w  

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

3 4 ,  w h i c h ,   t h e r e t o r e ,   s u i t a b l y   d a m p e n s   t h e   c l o s i n g   r o t a -  

t i o n   of  t h e   d o o r .   When  t h e   d o o r   r e a c h e s   t h e   end  of  t h i s  

r o t a t i o n   ( F i g u r e  1 ) ,  t h e   h o l e   37  w i l l   be  in   c o m m u n i c a t i o n  

w i t h   t h e   h o l e s   3 6 - 3 3 ,   so  t h a t   t h e   c h a m b e r   32  w i l l   c o m m u n i -  

c a t e   w i t h  t h e  c h a m b e r   2 ,   r a t h e r   t h a n  t h r o u g h   t h e   r e s t r i c -  

t e d   o r i f i c e   of   t h e   r e s t r i c t o r   34,  t h r o u g h   a  w i d e r   p a s s a g e .  



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

r o t a t i o n ,   w i l l  b e  d a m p e d  t o  a '  l e s s e r   d e g r e e   in  t h e   l a s t  

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

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

l o c k i n g   b o l t s   of  a  l o o k   a r e   p r o v i d e d .  

I f   t h e  d o o r   w i l l   be  o p e n e d  i n s t e a d   by  r o t a t i o n   in  t h e  

d i r e c t i o n   of  t h e   a r r o w   F2  in   F i g u r e   4,  t h e   r a c k   4  w i l l  

mesh  and  move  a r o u n d   t h e   t o o t h e d   s e c t o r   15  to   t h e   l i m i t  

p o s i t i o n   shown  in  F i g u r e   7.  T h e   o p e r a t i o n   of  t h e   d o o r -  

- c l o s e r   i s   s i m i l a r   to   t h a t   s e t   f o r t h  a b o v e   w i t h   r e f e r e n c e  

to  F i g u r e s   1 - 4 - 6   and ,   t h e r e f o r e ,   w i l l   n o t   be  f u r t h e r  

d i s c u s s e d .  

I t   i s   to   be  u n d e r s t o o d   t h a t   t h e   d e s c r i p t i o n   has   b e e n   m a d e  

w i t h  r e f e r e n c e   to   a  p r e f e r r e d   e m b o d i m e n t   of  t h e   i n v e n t i o n ,  

and  t h a t   many  c h a n g e s   and  m o d i f i c a t i o n s   can  be  m a d e  

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

c h a n g e s ,   t o r   e x a m p l e ,   may  c o n s i s t   of  means   to   c h a n g e   t h e  

r e g u l a t i o n   of  t h e  s p r i n g s  3   to   s u i t   t h e   c h a r a c t e r i s t i c s  

of  any  d o o r ,   or  may  c o n s i s t   of  means   p e r m i t t i n g   t o  

r e g u l a t e   t h e   p o s i t i o n i n g   of  t h e   b u s h i n g   43,  e v e n   a f t e r   t h e  

i n s t a l l a t i o n   of  t h e   d o o r .   The  p i s t o n   106  can  be  s e c u r e d  

d i f f e r e n t l y  t o  t h e   d o u b l e   r a c k s   3-4  and  t h e s e   l a t t e r ,   o n  

t u r n ,   can   be  o f  c o m p o s i t e   c o n s t r u c t i o n ,   so  as  to   s i m p l i f y  

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

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

i n v e n t i o n  e v e n   i f   d e s i g n e d  t o   be  m o u n t e d   e x t e r n a l l y   o n  

t h e   d o o r   or  in  t h e  f l o o r .   T h e s e   a n d   o t h e r   c h a n g e s   a n d  

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



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



1.  A  d o o r   c l o s e r   of  r e d u c e d   d i m e n s i o n s   p a r t i c u l a r l y  

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

member  f o r m i n g   t h e   wing   of  a  d o o r   or  t h e   l i k e   to   be  o p e n e d  

by  s w i n g i n g   in  e i t h e r   d i r e c t i o n ,   c h a r a c t e r i z e d   by  t h e   f a c t  

t h a t   i t   c o m p r i s e s :  

-  a  t o o t h e d   s e c t o r   or  p i n i o n   (15)  h a v i n g   a  s h a f t   ( 1 8 )  

w h i c h   i s   r o t a t a b l y   s u p p o r t e d   by  t h e   body   of  s a i d   d o o r  

c l o s e r ,   s a i d   s h a f t   e x t e n d i n g   w i t h   an  end  p o r t i o n   so  a s  

to   be  k e y e d   to   a  s e a t   member  (43)  s e c u r e d   to   t h e   f l o o r  

and  to   be  u s e d   as  one  of  t h e   h i n g e   p i n s   upon  w h i c h   t h e  

d o o r   r o t a t e s ;   w h e r e i n   t h e   t o o t h i n g   of  s a i d   p i n i o n   i s  

c o m p r i s e d   w i t h i n   an  a n g l e   e q u a l   or   l e s s   t h a n   1 8 0 ° ,   a n d  

w h e r e i n   t h e   f i r s t   t o o t h   and  t h e   l a s t   t o o t h   (16,   17)  o f  

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

and  a r e   l o c a t e d   p r e f e r a b l y   a t   t h e   same  l e v e l ;  

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

s i m i l a r   r a c k s   (3,   4)  in  p a r a l l e l   and  o p p o s i t e   r e l a t i o n -  

s h i p   r e c e i v i n g   s a i d   p i n i o n   (15)  t h e r e b e t w e e n ,   t h e  

p i n i o n   b e i n g   of  s u c h   a  s i z e   as  to   mesh  w i t h   e i t h e r   r a c k  

w i t h   no  s l i d i n g   m o v e m e n t ;   s a i d   a n n u l a r   body   b e i n g  

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

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

s u i t a b l e   a d j u s t a b l e   r e s i l i e n t   means   ( 3 0 ) ,   t h e   a r r a n g e -  

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

f i r s t   and  t h e   l a s t   t o o t h   (16 ,   17)  of  t h e   p i n i o n   e n g a g e  

t h e   f i r s t   r e c e s s e s   (44,   45)  a t   one  end  of  e a c h   r a c k ,   s o  

t h a t   t h e   d o o r   w i l l   be  k e p t   f i r m l y   and  w i t h   no  b a c k l a s h  

in  t h e   c l o s e d   p o s i t i o n   ( s o - c a l l e d   0°  p o s i t i o n ) ;   t h e  



t e e t h   of  b o t h   r a c k s ,   e x c e p t e d   t h e   l a s t   t o o t h   of  e a c h  

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

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

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

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

a r o u n d   t h e   p i n i o n   (15)  t h e   t e e t h   of  t h e   s a i d   p i n i o n  

w i l l   n o t   i n t e r f e r e   w i t h   t h e   t e e t h   of  t h e   o t h e r   r a c k .  

2.  A  d o o r   c l o s e r   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d   b y  

t h e   f a c t   t h a t   i t   c o m p r i s e s  f u r t h e r   b r a k i n g   means   (2,  3 2 ,  

34)  f o r   e f f e c t i n g   a  c o n t r o l l e d   b r a k i n g   a c t i o n   on  t h e  

r o t a t i n g   m o v e m e n t   of  t h e   r a c k s - a n d - p i n i o n   a s s e m b l y   (3,  4 ,  

15)  m o v i n g   b a c k   to   t h e   r e s t   p o s i t i o n   a f t e r   e a c h   r o t a t i o n a l  

d i s p l a c e m e n t ,   u n d e r   t h e   a c t i o n   of  t h e   r e s i l i e n t   means   ( 3 0 )  

w h i c h   have   b e e n   l o a d e d   by  t h e   o p e n i n g   m o v e m e n t   of  t h e  

d o o r .  

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

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

c y l i n d e r   a s s e m b l y ,   t h e   m o v e m e n t   of  t h e   p i s t o n   (106)   a t   t h e  

i n t e r i o r   of  t h e   c y l i n d e r   b e i n g   c o n t r o l l e d   by  means   o f  

s u i t a b l e   r e s t r i c t o r   v a l v e   means   ( 3 4 ) .  

4.  A  d o o r   c l o s e r   a c c o r d i n g   to   c l a i m   1,  c h a r a c t e r i z e d   b y  

t h e   f a c t   t h a t   e a c h   r a c k   (4,  5)  c o m p r i s e s   f o u r   t e e t h   a n d  

f i v e   r e c e s s e s ,   and  t h a t   t h e   p i n i o n   (15)  p r e s e n t s   f i v e  

t e e t h .  
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