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A  ventilation  damper  assembly  with  a  number  of  parallel  and  rotatable  rectangular  damper  blades. 

In  a  ventilation  damper  assembly  in  which  a  number  of 
wing-shaped  rectangular  damper  blades  (7)  are  rotatably 
positioned  with  parallel  axes  of  rotation  between  opposite 
frame  members  (1)  in  a  rectangular  damper  frame,  lateral 
tightening  at  the  frame  members  is  obtained  without  using 
particular  tightening  means,  by  forming  each  frame  member 
(1)  with  a  substantially  convex  cross-sectional  shape  with  the 
minimum  distance  between  the  frame  members  aligned  with 
the  bearings  (13)  for  the  journals  (12)  of  the  damper  blades 
(7),  while  each  damper  blade  (7)  comprises  end  portions  (11) 
with  a  curved  edge  portion  (11a)  facing  the  frame  members 
(1). 



T h i s   i n v e n t i o n   r e l a t e s   to   a  v e n t i l a t i o n  

d a m p e r   a s s e m b l y   to   be  m o u n t e d   in  a  c a b i n e t ,   a  v e n t i l a -  

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

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

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

a x e s   of  r o t a t i o n   b e t w e e n   o p p o s i t e   f r a m e   m e m b e r s   in  a  

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

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

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

b e i n g   in   e n g a g e m e n t   w i t h   a  d r i v e   m e c h a n i s m   by  w h i c h   t h e  

d a m p e r   b l a d e s   can   be  moved  b e t w e e n   a  c l o s i n g   p o r t i o n  

and  an  o p e n i n g   p o s i t i o n .  

D a m p e r s   of   t h i s   t y p e   a r e   u s e d   p a r t i c u l a r l y  

as  a i r   v o l u m e   c o n t r o l   and  d a m p i n g   means   as  w e l l   a s  

m i x i n g   d a m p e r s   when  m o u n t e d   in  v e n t i l a t i o n   d u c t s   o f  

r e c t a n g u l a r   c r o s s - s e c t i o n   or   in  w a l l   o p e n i n g s   o r  

o p e n i n g s   in   s i d e   w a l l s   or   end  w a l l s   of  c a b i n e t s ,   f o r  

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

c o n d i t i o n i n g   s y s t e m s .   B e y o n d   a  r e l i a b l e   c l o s i n g   f u n c -  

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

d a m p e r   b l a d e s   w h i c h   as  f a r   as  p o s s i b l e : i s f r e e   f r o m  

p l a y   and  n o i s e   i t   i s   a  p u r p o s e   to   c r e a t e   a  s i m p l e   a n d  

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

p o s s i b l e   c o s t s   of   p r o d u c t i o n .  

To  o b t a i n   s u f f i c i e n t   t i g h t n e s s   in  t h e   c l o s -  

ing   p o s i t i o n   known  d a m p e r s   of   t h e   above   m e n t i o n e d  

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

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

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

s a i d   f r a m e   m e m b e r s ,   s u c h   as  d i s c l o s e d   in  German   O f f e n -  

l e g u n g s s c h r i f t   No.  2 , 3 4 2 , 5 3 1   and  in  C a n a d i a n   p a t e n t  

No.  8 0 4 , 8 7 3 ,   b u t   t h e r e b y   t h e   d a m p e r   c o n s t r u c t i o n   i s  



made  c o n s i d e r a b l y   more   c o m p l i c a t e d   and  e x p e n s i v e .  

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

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

l a t e r a l   t i g h t n e s s   in   a  s i m p l e   m a n n e r   w i t h o u t   u s i n g  

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

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

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

k i n d   s e t   f o r t h   i s   c h a r a c t e r i z e d   in   t h a t   t h e   o p p o s i t e  

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

a r e a   of   t h e   d a m p e r   has   a  s u b s t a n t i a l l y   c o n v e x   c r o s s -  

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

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

of   t h e   d a m p e r   b l a d e s ,   and  in   t h a t   t h e   end  p o r t i o n s   o f  

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

f a c i n g   t h e   f r a m e   m e m b e r s .  

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

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

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

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

of  t h e   d a m p e r   b l a d e   and  s a i d   two  f r a m e   m e m b e r s ,   t h e   t w o  

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

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

d a m p e r   b l a d e .   D u r i n g   t h e   m o v e m e n t   of   t h e   d a m p e r   b l a d e  

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

t h e   b e a 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   t h e   s u b s t a n t i -  

a l l y   c o n v e x   c r o s s - s e c t i o n a l   s h a p e   may  be  o b t a i n e d   b y  

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

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

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

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

d a m p e r   b l a d e s .  

T e s t s   h a v e   shown  t h a t   in   c o n n e c t i o n   w i t h  

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

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



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

same  m a g n i t u d e   as  t h a t   o b t a i n e d   by  s e p a r a t e   l a t e r a l  

t i g h t e n i n g   m e m b e r s   on  t h e   f r a m e   m e m b e r s .  

In  t h e   f o l l o w i n g   t h e   i n v e n t i o n   i s   e x p l a i n e d  

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

in  w h i c h  

F i g s   1  and  2  i l l u s t r a t e   an  e m b o d i m e n t   o f  

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

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

in  a  p e r s p e c t i v e   v i e w ,   r e s p . ,   w h i l e   F i g s   3  and  4  i l l u -  

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

o t h e r   of   t h e   p o r t i o n   of  a  d a m p e r   b l a d e   in  t h e   d a m p e r  

a s s e m b l y   in   F i g s   1  and  2  e n g a g i n g   a  f r a m e   member   in  t h e  

d a m p e r   f r a m e .  

T h e  d a m p e r   f r a m e   shown  in  F i g s   1  and  2  i s  

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

s q u a r e   d a m p e r   f r a m e   c o m p r i s i n g   f r a m e   m e m b e r s   1  to   4 

made  f r o m   b e n t   s h e e t   p r o f i l e s   of   a  s u b s t a n t i a l l y   f l a t ,  

U - s h a p e d   c r o s s - s e c t i o n ,   so  t h a t   e i t h e r   f r a m e   member   a s  

shown  a t   5  and  6  f o r   t h e   f r a m e   member   1  i s   p r o v i d e d  

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

to   a  v e n t i l a t i o n   c h a n n e l   h a v i n g   t h e   same  f l o w   p a s s a g e  

a r e a   and  c r o s s - s e c t i o n a l   s h a p e ,   to   a  w a l l   o p e n i n g   o r  

to   an  o p e n i n g   in   t h e   s i d e   or  end  w a l l   of   a  c a b i n e t ,  

f o r   i n s t a n c e   a  c e n t r a l   u n i t   in  an  a i r   c o n d i t i o n i n g  

s y s t e m   in   w h i c h   one  or  more   f a n s ,   a i r   h u m i d i f i e r s ,  

f i l t e r s   a n d / o r   h e a t i n g   m e m b e r s   may  be  l o c a t e d .  

In  t h e   i l l u s t r a t e d   e m b o d i m e n t   f o u r   d a m p e r  

b l a d e s   7  t o   10  of   w i n g - s h a p e d ,   c r o s s - s e c t i o n a l   p r o f i l e  

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

a x e s   of  r o t a t i o n   b e t w e e n   t h e   two  o p p o s i t e   l a t e r a l   f r a m e  

m e m b e r s   1  and  2,  a  j o u r n a l   12  b e i n g   i n s e r t e d   in  an  e n d  

p o r t i o n   11  a t   e i t h e r   end  of  e a c h   d a m p e r   b l a d e ,   s a i d  

j o u r n a l   b e i n g   p o s i t i o n e d   w i t h   s l i d i n g   f i t   in  a  b u s h i n g  

13  d r a w n   up  in   t h e   s h e e t   b l a n k   of  t h e   f r a m e   member   a s  

shown  in  F i g s   3  and  4.  To  n e u t r a l i z e   s h e e t   d e f o r m a t i o n  



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

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

b u s h i n g s .  

In  F i g s   1  and  2  t h e   d a m p e r   b l a d e s   7  and  10 

a r e   shown  in  a  c e n t r a l   p o s i t i o n   b e t w e e n   a  c l o s i n g  

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

to  t h e   f l o w   d i r e c t i o n   and  b l o c k   t h e   f l o w   p a s s a g e   a r e a ,  

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

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

The  o p e r a t i o n   of  t h e   d a m p e r   b l a d e s   7  to   10  

i s   e f f e c t e d   by  means   of  an  arm  14  s e c u r e d   t o   t h e   j o u r n a l  

12  f o r   one   of   t h e   d a m p e r   b l a d e s   7,  and  t e n   d a m p e r   b l a d e s  

7  to   10  a r e   i n t e r c o n n e c t e d   w i t h   r e s p e c t   to   m o v a b i l i t y  

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

15,  a  p i v o t   arm  16  p o s i t i o n e d   b e h i n d   t h e   c o u p l i n g   b a r  

15  b e i n g   r o t a t a b l y   c o n n e c t e d   w i t h   t h e   c o u p l i n g   b a r   15  

and  s e c i r e d   to   one  of  t h e   j o u r n a l s   f o r   e a c h   d a m p e r  

b l a d e .  

A c c o r d i n g   to   t h e   i n v e n t i o n ,   to   o b t a i n   l a t e r -  

al   t i g h t n e s s   of  t h e   d a m p e r   b l a d e s   7  to   10  in   t h e   c l o s i n g  

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

t h e   l a t e r a l   f r a m e   m e m b e r s   1  and  3  f a c i n g   t h e   f l o w   p a s -  

s a g e   a r e a   h a v e   a  s u b s t a n t i a l l y   c o n v e x   c r o s s - s e c t i o n a l  

s h a p e   as  shown  in  F i g .   3  w i t h   t h e   min imum  d i s t a n c e  

b e t w e e n   t h e   f r a m e   m e m b e r s   1  and  3  a l i g n e d   w i t h   t h e   b e a r -  

ing   b u s h i n g s   13  f o r   t h e   j o u r n a l s   12  of   t h e   d a m p e r   b l a d e s  

7  t o   10,  in   a d d i t i o n   to   w h i c h   t h e   end  p o r t i o n   11  o f  

t h e   d a m p e r   b l a d e   has   a  c u r v e d   e d g e   p o r t i o n   11a  f a c i n g  

t h e   f r a m e   m e m b e r s   as  b e s t   shown  in   F i g .   4.  In  t h e  

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

- s e c t i o n a l   s h a p e   i s   o b t a i n e d   by  s l i g h t l y   b e n d i n g   a  p l a n e  

f r a m e   m e m b e r   a l o n g   p a r a l l e l   b e n d i n g   l i n e s   17  and  1 8 ,  

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

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

1 3 .  

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



4  t h e   c u r v e d   edge   p o r t i o n s   11a  of  t h e   end  p o r t i o n s   11 

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

1  o p p o s i t e   t h e   b e a r i n g   b u s h i n g s   13  so  as  to   o b t a i n  

f o r   m o s t   a p p l i c a t i o n s   a  s u f f i c i e n t   s e c u r i t y   a g a i n s t   a i r  

p a s s i n g   t h r o u g h   t h e   end  of   t h e   d a m p e r   b l a d e s   7  to   10 

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

t i g h t e n i n g   m e a n s .  

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

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

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

as  s o o n   as  i t   h a s   b e e n   s l i g h t l y   moved  away  f r o m   t h e  

c l o s i n g   p o s i t i o n   as  shown  i n   F i g .   3  w i l l   g e t   c l e a r   o f  

t h e   f r a m e   m e m b e r  o n   t h e   m a j o r   p a r t   of   t h e   l e n g t h   of   t h e  

end  m e m b e r   due  to   t h e   c o n v e x   c r o s s - s e c t i o n a l   s h a p e  

of  t h e   f r a m e   m e m b e r .   As  a  c o n s e q u e n c e   of  t h e   c u r v e d  

e d g e   p o r t i o n   11a  of  t h e   end  p o r t i o n   11  t h e r e   a r e  

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

end  p o r t i o n   11  and  t h e   f r a m e   member  1  in  t h e   two  e n g a g e -  
m e n t   p o i n t s   p o s i t i o n e d   d i a m e t r i c a l l y   o p p o s i t e   on  e i t h e r  

s i d e   of   t h e   b e a r i n g   b u s h i n g   13.  D u r i n g   t h e   m o v e m e n t   o f  

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

o p e n i n g   p o s i t i o n   s a i d   e n g a g e m e n t   p o i n t s   w i l l   f o l l o w   a  

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

The  a b o v e   m e n t i o n e d   b e n d i n g s   17  and  18 

to  o b t a i n   t h e   s u b s t a n t i a l l y   c o n v e x   c r o s s - s e c t i o n a l   s h a p e  

of  t h e   f r a m e   member   1  may  f o r   i n s t a n c e   be  made  so  t h a t  

t h e   c l e a r a n c e   b e t w e e n   t h e   f r a m e   member   and  t h e   e n d  

p o r t i o n   11  of   t h e   d a m p e r   b l a d e   in  i t s   o p e n i n g   p o r t i o n  

v a r i e s   f r o m   a p p r o x i m a t e l y   0  to   1  to   2  mms .  



1.  A  v e n t i l a t i o n   d a m p e r   a s s e m b l y   to   b e  

m o u n t e d   i n   a  c a b i n e t ,   a  v e n t i l a t i o n   d u c t   o r   a  w a l l  

o p e n i n g   and   c o m p r i s i n g   a  n u m b e r   of   s u b s t a n t i a l l y   r e c t -  

a n g u l a r   d a m p e r   b l a d e s   ( 7 - 1 0 )   of   w i n g - s h a p e d   c r o s s  

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

of  r o t a t i o n   b e t w e e n   o p p o s i t e   f r a m e   m e m b e r s   ( 1 , 3 )   in   a  

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

s a i d   o p p o s i t e   f r a m e   m e m b e r s   ( 1 , 3 )   a r e   p r o v i d e d   w i t h  

b e a r i n g s   (13)  f o r   j o u r n a l s   (12)  s e c u r e d   in  t h e   d a m p e r  

b l a d e s   ( 7 - 1 0 ) ,   s a i d   j o u r n a l s   b e i n g   in   e n g a g e m e n t  

w i t h   a  d r i v e   m e c h a n i s m   by  w h i c h   t h e   d a m p e r   b l a d e s   ( 7 - 1 0 )  

can   be  moved   b e t w e e n   a  c l o s i n g   p o s i t i o n   and  an  o p e n i n g  

p o s i t i o n ,   c h a r a c t e r i z e d   in  t h a t   t h e   o p p o s i t e   s i d e s   o f  

s a i d   f r a m e   m e m b e r s   ( 1 , 3 )   f a c i n g   t h e   f l o w   p a s s a g e   a r e a  

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

a l   s h a p e   w i t h   t h e   min imum  d i s t a n c e   b e t w e e n   t h e   f r a m e  

m e m b e r s   ( 1 , 3 )   a l i g n e d   with  the  b e a r i n g s   (13)  of   t h e   j o u r n a l s  

(12)  of   t h e   d a m p e r   b l a d e s   ( 7 - 1 0 ) ,   and  in   t h a t   t h e   e n d  

p o r t i o n s   (11)  of  e a c h   d a m p e r   b l a d e   c o m p r i s e   a  c u r v e d  

edge   p o r t i o n   (11a)   f a c i n g   t h e   f r a m e   m e m b e r s   ( 1 , 3 ) .  

2.  A  v e n t i l a t i o n   d a m p e r   a s s e m b l y   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   t h e   s u b s t a n t i a l l y  

c o n v e x   c r o s s - s e c t i o n a l   s h a p e   i s   o b t a i n e d   by  p r o v i d i n g  

t h e   f r a m e   m e m b e r s   (1,  3)  w i t h , j s l i g h t   b e n d i n g s   in   r e l a -  

t i o n   to   a  p l a n e   a l o n g   p a r a l l e l   b e n d i n g   l i n e s   (17 ,   1 8 )  

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

t h e   d i a m e t e r   of   t h e   b e a r i n g s   (13)  f o r   t h e   j o u r n a l s   ( 1 2 )  

of  t h e   d a m p e r   b l a d e s   ( 7 - 1 0 ) .  
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