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Door  spring. 

(§7)  Door  spring,  comprising  at  least  three  rotating  pulleys  (  1  0, 
1  2,  1  3)  in  an  oblong  housing  (25)  being  movable  jointly  against 
spring  force  (16)  in  the  longitudinal  direction  of  the  housing, 
and  with  a  pull  cord  (4)  guided  over  the  pulleys  (  1  0,  1  2,  1  3)  and 
taken  out  of  the  housing,  the  two  jointly  movable  pulleys  (1  2, 
1  3)  being  coaxial  and  freely  rotatable,  the  pin  of  the  third  pulley 
(10)  being  fixed  in  the  housing  (25),  and  the  cord  (4),  starting 
from  a  fastening  point  (1  8)  near  the  third  pulley  (10),  being  con- 
veyed  first  over  the  first  pulley  (13),  then  over  the  third  pulley 
(10),  and  subsequently  over  the  second  pulley  (12),  and  taken 
out  of  the  housing  near  the  third  pulley  (10). 
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  Door  spring,  comprising  at  least  three  rotating  pulleys  (10, 
12, 13)  in  an  oblong  housing  (25)  being  movable  jointly  against 
spring  force  (16)  in  the  longitudinal  direction  of  the  housing, 
and  with  a  pull  cord  (4)  guided  over  the  pulleys  ( 10, 12, 13)  and 
taken  out  of  the  housing,  the  two  jointly  movable  pulleys  (12, 
13)  being  coaxial  and  freely  rotatable,  the  pin  of the  third  pulley 
(10)  being  fixed  in  the  housing  (25),  and  the  cord  (4),  starting 
from  a  fastening  point  (18)  near the  third  pulley  (10),  being  con- 
veyed  first  over  the  first  pulley  (13),  then  over  the  third  pulley 
(10),  and  subsequently  over  the  second  pulley  (12),  and  taken 
out  of  the  housing  near  the  third  pulley  (10). 



The  i n v e n t i o n   r e l a t e s   to  a  door   s p r i n g ,   c o m p r i s i n g   at  l e a s t  

t h r e e   r o t a t i n g   p u l l e y s   wh ich   have   p a r a l l e l   p i n s   and  a r e  

d i s p o s e d   in  an  o b l o n g   h o u s i n g ,   and  a t   l e a s t   two  o f  

which  can  be  moved  j o i n t l y   a g a i n s t   s p r i n g   f o r c e   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  the   h o u s i n g ,   and  w i t h   a  p u l l   c o r d  

which  is  g u i d e d   ove r   t he   p u l l e y s   and  i s   g u i d e d   w i t h   o n e  

end  out  of  the  h o u s i n g .  

S u c h   a  door  s p r i n g   i s   known  from  U.S .   P a t e n t   1 , 8 8 0 , 8 7 0 .  

In  t h e s e   known  door   s p r i n g   f o u r   p u l l e y s   a r e   f i t t e d   two  by  

two  wi th   p a r a l l e l   p i n s   in  two  r u n n e r s   w h i c h   can  be  m o v e d  

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

are   each  c o n n e c t e d   by  means  of  a  t e n s i o n   s p r i n g   to  an  e n d  

of  the  h o u s i n g ;   f i t t e d   in  the   m i d d l e   of  t he   h o u s i n g   is   a 

g u i d e   p i e c e   for   the   c o r d ,   and  the   c o r d   is   t a k e n   to  t h e  

o u t s i d e   nea r   the  g u i d e   p i e c e   in  the   m i d d l e   of  t he   h o u s i n g .  



The  d i s a d v a n t a g e   of  t h i s   known  door   s p r i n g   is  a  c o m p l e x  
d e s i g n   w i t h   g r e a t   l e n g t h ;   s i n c e   the   c o r d   is   t a k e n   ou t   i n  

t he   m i d d l e   of  t he   h o u s i n g ,   the   door   s p r i n g   a l s o   has  t o  

be  f i t t e d   in  t he   m i d d l e   of  the   l i n t e l ,   which   means  t h a t  
t h e r e   i s   l i t t l e   f r e e d o m   as  r e g a r d s   f i t t i n g .  

The  o b j e c t   of  t he   i n v e n t i o n   i s   to  p r o d u c e   a  r e l i a b l e   d o o r  

s p r i n g   of  t he   t y p e   m e n t i o n e d   in  the   p r e a m b l e   w i th   a 

c h e a p   d e s i g n   w h i c h   can  be  f i t t e d   by  the   a v e r a g e   " d o - i t -  

y o u r s e l f "   p e r s o n   and  need   no t   be  f i t t e d   in  the   m i d d l e  

of  t h e   l i n t e l .   T h i s   o b j e c t   i s   a c h i e v e d   a c c o r d i n g   to  t h e  

i n v e n t i o n   in  t h a t   t he   two  j o i n t l y   m o v a b l e   p u l l e y s   a r e  
c o a x i a l   w i t h   one  a n o t h e r   and  can  r o t a t e   f r e e l y   r e l a t i v e  

to  e a c h   o t h e r ,   t he   p in   of  t he   t h i r d   p u l l e y   i s   f i t t e d   i n  

f i x e d   f a s h i o n   in  t he   h o u s i n g ,   and  the   c o r d ,   s t a r t i n g   f r o m  

a  f a s t e n i n g   p o i n t ,   n e a r   the   t h i r d   p u l l e y   is   c o n v e y e d  
f i r s t   o v e r   t he   f i r s t   p u l l e y ,   t h e n  o v e r   t h e  t h i r d   p u l l e y ,  
and  s u b s e q u e n t l y   o v e r   t he   s e c o n d   p u l l e y ,   and  is   t a k e n   out   o f  

t h e   h o u s i n g   n e a r   t he   t h i r d   p u l l e y .  

A d v a n t a g e o u s   e m b o d i m e n t s   of  t he   door   s p r i n g   a c c o r d i n g  
to  t h e   i n v e n t i o n   a r e   d e s c r i b e d   in  the   d e p e n d i n g   c l a i m s  

2 - 4 .  

In  t h e   d r a w i n g s :  

F i g . l   i s   a  p e r s p e c t i v e   v i euw  of  p a r t   of  a  d o o r ,   to  b e  

o p e r a t e d   by  t he   door   s p r i n g   a c c o r d i n g   to  t he   i n v e n t i o n ;  

F i g . 2   i s   a  s c h e m a t i c   i l l u s t r a t i o n   of  the   co rd   g u i d e   u s e d  

in  t h i s   door   s p r i n g ;  

F i g . 3   i s   a  b o t t o m   view  of  t he   door   s p r i n g   a c c o r d i n g   t o  

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

F i g . 4   i s   a  l o n g i t u d i n a l   s e c t i o n   t h r o u g h   the   door  s p r i n g  

a c c o r d i n g   to  t h e   i n v e n t i o n ;  



F i g . 5   i l l u s t r a t e s   the   f a s t e n i n g   of  the  o p e r a t i n g   c o r d  

to  t he   d o o r .  

In  F i g . l   r e f e r e n c e   number   1  i n d i c a t e s   a  door   f i t t e d   in  a 
f r a m e   2;  f i t t e d   a l o n g   the   top  edge  of  the   f r ame   is   t h e  

door   s p r i n g   a c c o r d i n g   to  t he   i n v e n t i o n ,   as  a  whole   i n d i -  

c a t e d   by  the   r e f e r e n c e   number   3.  Out  of  t h i s   door   s p r i n g  

comes  a  c o r d   4,  which   i s   u n d e r   t e n s i o n   and  w i t h   i t s  

f r e e   end  is   f a s t e n e d   to  a  b u t t o n   5  wh ich   s l o t s   i n t o   a 
c a t c h   6  wh ich   i s   f a s t e n e d   to  t he   door   1.  B u t t o n   and  c a t h  

a r e   i l l u s t r a t e d   in  d e t a i l   in  F i g . 5 ;   i t   can  be  s e e n   f r o m  

t h i s   f i g u r e   t h a t   the   b u t t o n   is   i n s e r t e d   v ia   a  f e ed   g r o o v e  
7  i n t o   t he   r e c e s s e d   p a r t   8  of  t he   c a t c h   6.  Th i s   makes  i t  

s i m p l e   to  make  the   door   s p r i n g   i n o p e r a t i v e   by  r e m o v i n g   t h e  

b u t t o n   from  the   c a t c h ,   w h i l e   t he   u s e r   can  h i m s e l f   in  a  s i m p l e  

m a n n e r   d e t e r m i n e   the   l e n g t h   of  t he   p u l l   c o r d  -   and  t h u s  

the   maximum  o p e n i n g   a n g l e   of  t he   d o o r  -   and  the   f o r c e   e x e r t e d  

on  the   d o o r .  

F i g . 2   shows  s c h e m a t i c a l l y   t he   g u i d i n g   of  the   draw  c o r d   4 

of  t he   door   s p r i n g .   The  p in   11  of  the   g u i d e   p u l l e y   10  i s  

f i x e d   in  t he   h o u s i n g ;   the   c o a x i a l   g u i d e   p u l l e y s   12,  13  a r e  

r o t a t a b l e   i n d e p e n d e n t l y   of  one  a n o t h e r   a b o u t   the   p in   1 4 ,  

and  the   who le   a s s e m b l y   is   f i t t e d   in  the   h o u s i n g   in  such   a 

way  t h a t   i t   can  s l i d e   in  t he   d i r e c t i o n   of  the   a r r o w   15 

and  i s   t h u s   a c t e d   upon  by  the   t e n s i o n   s p r i n g   1 6 .  

The  c o r d   4  i s   a n c h o r e d   f i r m l y   w i th   t he   f i x e d   end  17  a t  

18  in  t h e   h o u s i n g ,   p a s s e s   ove r   the   p u l l e y   13,  t h e n   ove r   t h e  

f i x e d   p u l l e y   10,  t h e n   o v e r   the   p u l l e y   12,  and  is   c o n v e y e d  

out   of  t he   h o u s i n g   at  19.  T h r o u g h   t h i s   g u i d a n c e ,   a  c o n s i -  

d e r a b l e   l e n g t h   of  draw  c o r d   can  be  f i t t e d   in  a  h o u s i n g  

w i t h   l i m i t e d   l e n g t h .  

F i g s .   3  and  4  show  a  p r e f e r r e d   e m b o d i m e n t   of  the   d o o r  

s p r i n g   3.  T h i s   e m b o d i m e n t   c o m p r i s e s   an  o b l o n g   h o u s i n g   25 

w i t h   a  b o t t o m   26  and  u p r i g h t   w a l l s   27,  28  w i t h   end  e d g e s  



29  and  30;  t he   h o u s i n g   may  be  c l o s e d   o f f   at  the   b o t t o m  

by  the   r e m o v a b l e   c o v e r   p l a t e   31.  P r o v i d e d   in  the   h o u s i n g ,  

so  t h a t   i t   can  s l i d e   in  t he   l o n g i t u d i n a l   d i r e c t i o n ,   i s  

a  r u n n e r   32  w i t h   t he   p in   14  fo r   t he   p u l l e y s   12,  13;  the   e n d  

33  of  t he   r u n n e r   i s   c o n n e c t e d   to  two  a d j a c e n t   t e n s i o n   s p r i n g s  

34,  35,  wh ich   w i t h   t he   o t h e r   end  a r e   f a s t e n e d   f i r m l y   t o  

t he   end  p i e c e   36  c l o s i n g   o f f   t he   r i g h t   end  of  the   h o u s i n g .  

At  the   l e f t   end  of  the   h o u s i n g   i s   the   end  p i e c e   37  w i t h  

the   p in   38  f o r   t he   f i x e d   p u l l e y   10.  A  c o v e r   39  w i t h   f e e d -  

t h r o u g h   a p e r t u r e   and  g u i d e   g r o o v e   41  c l o s e s   o f f   t h i s   e n d  

of  the   h o u s i n g .   The  c o r d   can  be  d i r e c t e d   c l o c k w i s e   or  a n t i -  

c l o c k w i s e   as  d e s i r e d .  



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

(10,   12,  13)  which   a re   d i s p o s e d   in  an  o b l o n g   h o u s i n g   ( 2 5 )  

and  have  p a r a l l e l   p i n s ,   at  l e a s t   two  of  which   (12 ,   13)  c a n  

be  moved  j o i n t l y   a g a i n s t   s p r i n g   f o r c e   (16)   in  the   l o n g i t i -  

d i n a l   d i r e c t i o n   of  the   h o u s i n g ,   and  w i t h   a  p u l l   c o r d   ( 4 )  

which  is  g u i d e d   ove r   the   p u l l e y s   (10 ,   12,  13)  and  is  c o n -  

veyed  with  one  end  out   of  the   h o u s i n g ,   c h a r a c t e r i z e d   in  t h a t  

the  two  j o i n t l y   m o v a b l e   p u l l e y s   (12 ,   13)  a re   c o a x i a l   and  c a n  

r o t a t e   f r e e l y   r e l a t i v e   to  each   o t h e r ,   the   p in   of  the   t h i r d  

p u l l e y   (10)  is   f i t t e d   in  f i x e d   f a s h i o n   in  the   h o u s i n g   ( 2 5 ) ,  

and  the  cord   ( 4 ) ,   s t a r t i n g   from  a  f a s t e n i n g   p o i n t   ( 1 8 )  

nea r   the  t h i r d   p u l l e y   ( 1 0 ) ,   is   c o n v e y e d   f i r s t   ove r   t h e  

f i r s t   p u l l e y   ( 1 3 ) ,   t h e n   ove r   the   t h i r d   p u l l e y   ( 1 0 ) ,   a n d  

s u b s e q u e n t l y   ove r   the   s e c o n d   p u l l e y   ( 1 2 ) ,   and  is   t a k e n   o u t  

of  the  h o u s i n g   n e a r   the   t h i r d   p u l l e y   ( 1 0 ) .  

2 . D o o r   s p r i n g   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   in  t h a t  

the  o b l o n g   h o u s i n g   (25)   is   U - s h a p e d   in  c r o s s   s e c t i o n ,  

w h i l e   a  r u n n e r   (32)   is   g u i d e d   s l i d i n g l y   in  the   h o u s i n g   ( 2 5 ) ,  

and  c a r r i e s   a  p i v o t   p in   (14)   s t a n d i n g   a t   r i g h t   a n g l e s   t o  

the   h o u s i n g   fo r   the   f i r s t   (13)   and  s e c o n d   p u l l e y   ( 1 2 ) ,  

s a i d   r u n n e r   (32)   b e i n g   c o n n e c t e d   by  means  of  a t   l e a s t   one  c o i l  

s p r i n g   (34)  to  a  f i r s t   end  p i e c e   (36)   s h u t t i n g   o f f   one  e n d  

of  the   h o u s i n g ,   w h i l e   f i t t e d   in  t he   o t h e r   end  of  the   h o u s i n g  

is  a  s e c o n d   end  p i e c e   (37)   wh ich   c a r r i e s   t he   p i v o t   p in   ( 3 8 )  

of  the  t h i r d   p u l l e y   ( 1 0 ) ,   s a i d   p i v o t   p in   s t a n d i n g   at  r i g h t  

a n g l e s   to  the   l o n g i t u d i n a l   a x i s   of  the   h o u s i n g .  

3 . D o o r   s p r i n g   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   in  t h a t  

two  a d j a c e n t   t e n s i o n   s p r i n g s   (34 ,   35)  a r e   f i t t e d   b e t w e e n  

r u n n e r   (32)  and  f i r s t   end  p i e c e   ( 3 6 ) .  

4 . D o o r   s p r i n g   a c c o r d i n g   to  c l a i m   1 - 3 ,   c h a r a c t e r i z e d   in  t h a t  

the  f r e e   end  of  the   c o r d   is   c o n n e c t e d   w i t h   a  b u t t o n  

(5)  which  by  means  of  a  f e ed   g r o o v e   f i t s   i n t o   the   r e c e s s e d  

p a r t   of  a  c a t c h   (6)  to  be  f i t t e d   to  the   d o o r .  
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