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©  An  edgewise  profile  plate  member  for  use  as  a  wall  member  in  a  hollow-shaped  profile  and  a  damper  blade  for  a 
ventilation  damper  assembly  composed  of  one  or  two  such  plate  members. 

A hollow  wing-shaped  profile  for  use  as  a  damper  blade 
in  a  ventilation  damper  assembly,  a  guide  blade  or  a  fan  vane 
is  composed  by  means  of  an  edgewise  profiled  plate 
member  (17)  having  along  one  longitudinal  edge  a  first  edge 
portion  comprising  an  edge  flange  (19)  bent  into  a  substan- 
tially  U-shaped  cross-section  and  at  the  opposite  longitudin- 
al  edge  a  second  edge  portion  comprising  an  edge  flange 
(21)  bent  by  two  successive  bendings  into  a  substantially 
S-shaped  cross-section  for  engagement  with  the  first  edge 
portion  by  pressing  the  extreme  portion  (21a)  of  the 
S-shaped  edge  flange  (21)  into  the  opening  behind  the 
U-shaped  edge  flange  (19),  the  edge  flanges  being  locked  in 
said  engagement  by  end  members  fitting  into  the  internal 
cross-section  of  the  hollow  profile. 

Thereby,  separate  connecting  means  between  a  number 
of  wall  elements  for  such  a  profile  is  avoided.  The  production 
may  be  performed  by  a  single  rolling  operation,  and  by 
means  of  one  and  the  same  plate  member  there  may  be 
obtained  a  damper  blade  consisting  of  a  single  element  as 
well  as  a  damper  blade  composed  of  two  elements  and 
having  the  double  width. 



T h i s   i n v e n t i o n   g e n e r a l l y   r e l a t e s   to   an  e d g e w i s e  

p r o f i l e d ,   q u a d r i l a t e r a l   p l a t e   member   t o   be  u s e d   as  a  

w a l l   member   in  a  h o l l o w   w i n g - s h a p e d   p r o f i l e ,   in  p a r t i -  

c u l a r   a  d a m p e r   b l a d e ,   a  g u i d e   b l a d e   or   a  v a n e .  

In  p a r t i c u l a r ,   t h e   i n v e n t i o n   r e l a t e s   to   t h e  

u s e   of   s u c h   a  h o l l o w   p r o f i l e   as  a  d a m p e r   b l a d e   f o r   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   of   t h e   t y p e   in  w h i c h   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   o f  

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   i s   p i v o t a l l y  

s u s p e n d e d   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   f o r   m o u n t i n g   in  an  a p p a r a t u s   c a b i n e t ,   i n  

a  v e n t i l a t i o n   d u c t   or  in   a  w a l l   o p e n i n g ,   so  t h a t   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 s i t i o n  

and  an  o p e n i n g   p o s i t i o n   by  r o t a t i o n   a b o u t   s a i d   a x e s .  

V e n t i l a t i o n   d a m p e r   a s s e m b l i e s   of   t h i s   k i n d   a r e  

m a i n l y   u s e d   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   m e a n s  

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

or   i n   a p p a r a t u s   c a b i n e t s ,   f o r   i n s t a n c e   f o r   an  a i r  

c o n d i t i o n i n g   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 .   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   s e a l i n g   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 rom  n o i s e   and  p l a y ,  

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

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

t h e r e o f .  

In  a  d a m p e r   a s s e m b l y   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   e a c h   d a m p e r   b l a d e   i s   c o m -  



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

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

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

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

an  i n t e r n a l   c l a m p i n g   t h r e a d .  

F o r   a  s i m i l a r   c o n s t r u c t i o n   of   a  d a m p e r  

b l a d e   c o m p o s e d   of   two  p l a t e   m e m b e r s   i t   i s   m o r e o v e r  

known  f r o m   G e r m a n   O f f e n l e g u n g s s c h r i f t   No.  2 , 2 0 8 , 2 5 9  

to   j o i n   p l a t e   m e m b e r s   t o g e t h e r   by  f o l d i n g   a l o n g   t h e  

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

t i o n   m e a n s   f o r   k e e p i n g   t h e   p l a t e   m e m b e r s   t o g e t h e r .  

The  f o l d i n g   u s e d   in   t h i s   c a s e   d o e s   n o t   a l l o w   a n y  

a r r a n g e m e n t   of   s e a l i n g   s t r i p s .  

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

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

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

p o s s i b i l i t y   of  a r r a n g i n g   and  f a s t e n i n g   a  l o b e   s e a l  

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

f o r m i n g   t h e   p l a t e   member   i n t o   a  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   by  l o n g i t u d i n a l   r o l l i n g   a n d / o r  

b e n d i n g ,   and  by  f o r m i n g   a l o n g   one  of   i t s   o p p o s i t e  

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

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

a l l y   U - s h a p e d   c r o s s - s e c t i o n   and  a t   t h e   o t h e r   of  s a i d  

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

edge   f l a n g e   b e n t   by  two  s u c c e s s i v e ,   o p p o s i t e l y   d i r e c t e d  

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

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

same  p l a t e   m e m b e r   or   of  a n o t h e r   o p p o s e d   p l a t e   m e m b e r  

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

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

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

f l a n g e s   b e i n g   l o c k e d   in   s a i d   e n g a g e m e n t   by  end  m e m b e r s  

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

p r o f i l e .  

In  a c c o r d a n c e   t h e r e w i t h ,   a c c o r d i n g   to   t h e  

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



i s   c h a r a c t e r i z e d   in  t h a t   a  w a l l   member   of  t h e   d a m p e r  

b l a d e   i s   made  f rom  a  r e c t a n g u l a r   p l a t e   member   b y  

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

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 ,   s a i d   p l a t e   m e m b e r  

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

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

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

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

e d g e   p o r t i o n   w i t h   an  edge   f l a n g e   b e n t   by  two  s u c c e s s i v e ,  

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

S - s h a p e d   c r o s s - s e c t i o n ,   s a i d   f i r s t   and  s e c o n d   edge   p o r -  

t i o n s   of   t h e   same  w a l l   member   or  of   two  d i f f e r e n t ,  

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

e a c h   o t h e r   by  p r e s s i n g   t h e   e x t r e m e   p o r t i o n   of  t h e  

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

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

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

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

d a m p e r   b l a d e   to   r e c e i v e   t h e   r o t a t i o n a l   s h a f t   or   j o u r n a l s  

of  t h e   d a m p e r   b l a d e .  

T h e r e b y ,   by  one  and  t h e   same  d e s i g n   of  s a i d  

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

or  b e i n g   made  i n t o   d o u b l e   w i d t h   by  j o i n i n g   t o g e t h e r  

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

of  one  w a l l   member   b e i n g   in   e n g a g e m e n t   w i t h   t h e  

r e s p e c t i v e   o p p o s i t e   edge   p o r t i o n   of  t h e   o t h e r   w a l l  

m e m b e r .  

In  a  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  

a  s e a l i n g   s t r i p   may  be  f a s t e n e d   w i t h o u t   t h e   u se   of  p a r -  

t i c u l a r   c o n n e c t i o n   m e a n s ,   in   t h a t   a  s e a l i n g   member   i s  

a r r a n g e d   as  a  l o b e   s e a l   b e t w e e n   t h e   s i d e s   of  s a i d  

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

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

or   s t r i p - s h a p e d   member   may  be  u s e d   f o r   s e a l i n g   m e m b e r s ,  

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

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



n e e d   for   an  e x p e n s i v e   s p e c i a l   d e s i g n   of  t h e   s e a l i n g   mem-  
b e r .   In  a  d a m p e r   b l a d e   c o m p o s e d   of   two  w a l l   m e m b e r s  

s e a l i n g   s t r i p s   may  be  a r r a n g e d   o p t i o n a l l y   a t   one   o r  
b o t h   l o n g i t u d i n a l   e d g e s   of   t h e   d a m p e r   b l a d e .  

H o w e v e r ,   t h e   i n v e n t i o n   i s   n o t   r e s t r i c t e d   t o  

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

k i n d ,   b u t   i t   may  g e n e r a l l y   f i n d   a p p l i c a t i o n   in   t h e  

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

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

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

f a n 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  m o r e   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   a  d a m p e r   of   t h e   a b o v e  

m e n t i o n e d   t y p e   as  an  e m b o d i m e n t   of  t h e   i n v e n t i o n ,   i n  

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   and  a  

p e r s p e c t i v e   v i e w ,   r e s p . ,  

F i g .   3  i s   a  c r o s s - s e c t i o n a l   v i e w   of   a  

f i r s t   e m b o d i m e n t   of   a  d a m p e r   b l a d e   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 s   4  and  5  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 a l   v i e w s   a t   r i g h t   a n g l e s   to   e a c h   o t h e r   of   t h e  

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

in   t h e   d a m p e r   f r a m e ,   a n d  

F i g .   6  a  c r o s s - s e c t i o n a l   v i e w   of   a n o t h e r  

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

The  d a m p e r   a s s e m b l y   shown  i n   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  

q u a d r i l a t e r a l   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  t o  

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   m e m -  

b e r   as  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   t o   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   t o   a  v e n t i l a t i o n   d u c t   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   or   t o   a  w a l l   o p e n -  



ing  or  an  opening  in  the  side  or  end  wall   of  an  a p p a r a t u s   c a b i n e t ,  

f o r   i n s t a n c e   f o r   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  a r r a n g 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  to   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   s u s p e n d 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   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  3,  an  end  member   11  b e i n g  

p r o v i d e d   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   as  s h o w n  

in  F i g s   4  and  5  and  c o m p r i s i n g   a  j o u r n a l   12  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  

member   o f   t h e   f r a m e   m e m b e r .  

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

7  to   10  a r e   s u b s t a n t i a l l y   p a r a l l e l   to   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   i s   e f f e c t -  

ed  by  m e a n s   of  an  arm  14  s e c u r e d   to   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 h e   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   1 5 ,  

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  a n d  

s e c u 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 .  

In  F i g .   3  t h e   c r o s s - s e c t i o n a l   p r o f i l e   o f  

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

i n v e n t i o n   i s   s hown .   In  t h i s   e m b o d i m e n t   t h e   d a m p e r   b l a d e  

i s   made  up  of   a  s i n g l e   w a l l   member   17  f rom  s h e e t   m e t a l ,  

s a i d   member   h a v i n g   b e e n   f o r m e d   i n t o   t h e   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   i l l u s t r a t e d   in  t h e   f i g u r e   b y  

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

As  e x p l a i n e d   in  t h e   f o l l o w i n g   t h e   p r o f i l e   s h a p e   m a y  



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

r o l l i n g   and  s u b s e q u e n t   b e n d i n g .  

In  a c c o r d a n c e   w i t h   t h e   i n v e n t i o n   t h e   w a l l  

member   17  i s   f o r m e d   a t   one  l o n g i t u d i n a l   e d g e   w i t h   a  

f i r s t   e d g e   p o r t i o n   18  h a v i n g   an  e d g e   f l a n g e   19  b e n t  

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

t h e   e d g e   p o r t i o n   18  o b t a i n s   a  s u b s t a n t i a l l y   U - s h a p e d  

c r o s s - s e c t i o n   w i t h   i t s   o p e n i n g   f a c i n g   t h e   i n t e r i o r   o f  

t h e   d a m p e r   b l a d e .  

F o r   e n g a g e m e n t   w i t h   t h e   f i r s t   e d g e   p o r t i o n   18 

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

e d g e   w i t h   a  s e c o n d   e d g e   p o r t i o n   20  h a v i n g   an  e d g e  

f l a n g e   21  b e n t   t o w a r d s   t h e   i n t e r i o r   of   t h e   d a m p e r   b l a d e  

so  as  t o   o b t a i n   a  s u b s t a n t i a l l y   S - s h a p e d   c r o s s - s e c t i o n .  

The  s h a p i n g   of  t h e   e d g e   p o r t i o n s   18  and  20  

w i t h   t h e   f l a n g e s   19  and  21  i n t o   t h e   i l l u s t r a t e d   c r o s s  

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

b e n d i n g s   in   t h e   w a l l   member   as  shown  a t   22  and  23  t o  

o b t a i n   t h e   d e s i r e d   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  

as  w e l l   as   b e n d i n g   or   f o l d i n g   as  shown  a t   24  c an   b e  

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

t h a t   t h e   e d g e   p o r t i o n s   18  and  20  w i l l   be  p o s i t i o n e d  

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

member   25 ,   w h i c h   may  be  made ,   f o r   i n s t a n c e   as  shown  b y  

a  r i b b o n -   or   s t r i p - s h a p e d   member   of  r u b b e r   of  s u b s t a n t i -  

a l l y   f l a t   or   r e c t a n g u l a r   c r o s s - s e c t i o n a l   p r o f i l e   as  a  

l o b e   s e a l   b e t w e e n   two  s i d e s   of  t h e   e d g e   f l a n g e s   19  a n d  

21  f a c i n g   e a c h   o t h e r ,   t h e   e d g e   p o r t i o n s   18  and  20  a r e  

p u t   i n t o   e n g a g e m e n t   w i t h   e a c h   o t h e r   by  s q u e e z i n g   t h e m  

t o g e t h e r   by  an  e x t e r n a l   p r e s s u r e   a g a i n s t   t h e   s i d e s   o f  

t h e   p r o f i l e .   As  t h e   p l a t e   member   h a v i n g   edge   f l a n g e s  

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

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

e x t r e m e   p o r t i o n   21a  of  t h e   e d g e   f l a n g e   21  to   be  p r e s s e d  

o v e r   t h e   f r e e   e d g e   of   t h e   edge   f l a n g e   19.  By  s u b s e q u e n t -  



ly  r e l e a s i n g   t h e   e x t e r n a l   p r e s s u r e   t h e   e x t r e m e   p o r t i o n  

21a  of  t h e   e d g e   f l a n g e   21  w i l l   be  p r e s s e d   a g a i n s t   t h e  

b o t t o m   of  t h e   U - s h a p e d   c r o s s - s e c t i o n   of  t h e   edge   p o r -  

t i o n   18  due  t o   t h e   s p r i n g   a c t i o n   w i t h   i t s   f r e e   e d g e  

in  e n g a g e m e n t   w i t h   t h e   w a l l   member   o p p o s i t e   t h e   e d g e  

f l a n g e   1 9 .  

In  o r d e r   t o   m a i n t a i n   t h e   l o c k i n g   e n g a g e m e n t  

b e t w e e n   t h e   two  e d g e   p o r t i o n s   18  and  20  t h e   d a m p e r  

b l a d e   i s   f i n i s h e d   by  i n s e r t i n g   a t   e i t h e r   end ,   s u b s e q u e n t  

to   t h e   r e l e a s e   of   t h e   e x t e r n a l   p r e s s u r e ,   an  end  m e m b e r  

26  as  shown  in  F i g s   4  and  5  h a v i n g   a  fo rm  f i t t i n g   i n t o  

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

b l a d e .   In  i t s   o u t e r m o s t   p o r t i o n   t h e   end  member   26  h a s  

a  b o t t o m   p a r t   26a  c o v e r i n g   t h e   e d g e   of  t h e   w a l l   m e m b e r  

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

t h e   s e a l i n g   s t r i p   25.   As  shown  in  F i g .   5  t h e   b o t t o m   p a r t  

26a  has   a  c u r v e d   e x t e r n a l   s u r f a c e   t h e   f u n c t i o n   of  w h i c h  

f o r m s   t h e   s u b j e c t   m a t t e r   of  A p p l i c a n t ' s   c o p e n d i n g  

a p p l i c a t i o n   N o .  1 0 3 4 / 8 1 .   I n s i d e   t h e   b o t t o m   p a r t   2 6 a  

t h e   end  member   26  h a s   a  f i t t i n g   p a r t   26b  c o r r e s p o n d i n g  

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

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

t h e   i n t e r n a l   s u r f a c e s   of   t h e   w a l l   member   17  and  w i t h  

t h e   v a l l e y   of   t h e   S - s h a p e d   e d g e   f l a n g e   21  l o c a t e d   a t  

t h e   e x t r e m e   p a r t   21a  and  f a c i n g   t h e   i n t e r i o r   of  t h e  

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

edge   p o r t i o n s   18  and  20  a r e   k e p t   f i r m l y   in  m u t u a l l y  

l o c k i n g   e n g a g e m e n t .   S a i d   l o c k i n g   e n g a g e m e n t   f u r t h e r  

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

s t r i p   25  w h i c h   by  v i r t u e   of  i t s   e l a s t i c i t y   f u r t h e r   k e e p s  

t h e   edge   f l a n g e   19  p r e s s e d   o u t w a r d l y   t o w a r d s   t h e   o p p o s e d  

p a r t   of   t h e   w a l l   member   17,  t h e r e b y   c o n t r i b u t i n g   t o  

f i r m l y   damp  t h e   e x t r e m e   p a r t   21a  of  t h e   e d g e   f l a n g e   21 

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

edge   p o r t i o n   1 8 .  



H o w e v e r ,   as  shown  in  F i g .   6  t h e   a r r a n g e m e n t   o f  

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

s h a p e .   The  d a m p e r   b l a d e   shown  in  F i g .   6  i s   c o m p o s e d  

of  two  w a l l   m e m b e r s   30  and  31  w h i c h   may  be  f o r m e d   i n  

a  r o l l i n g   o p e r a t i o n   in  t h e   same  m a n n e r   as  t h e   w a l l  

member   17  in   F i g .   3  b u t   w i t h o u t   b e i n g   s u b j e c t e d   to   a n y  

b e n d i n g   o r   f o l d i n g   as  shown  a t   24  in   F i g .   3.  Each   o f  

t h e   w a l l   m e m b e r s   30  and  31  c o m p r i s e s   a  f i r s t   e d g e  

p o r t i o n   32  and  33,  r e s p . ,   h a v i n g   t h e   same  s h a p e   as  t h e  

edge   p o r t i o n   18  in  t h e   e m b o d i m e n t   shown  in   F i g .   3  and  a  

s e c o n d   e d g e   p o r t i o n   34  and  35,  r e s p . ,   s h a p e d   m a i n l y  

as  t h e   e d g e   p o r t i o n   20  in   t h e   e m b o d i m e n t   shown  in  F i g .  

3,  t h e   e x t r e m e   p a r t   35a  of   t h e   s e c o n d   e d g e   p o r t i o n   35  

f o r   t h e   w a l l   m e m b e r   31  s h o w i n g ,   h o w e v e r ,   a  m o r e  p r o n o u n c e d  

b e n d i n g   t h a n   t h e   e x t r e m e   p a r t   34a  of   t h e   s e c o n d   e d g e   p o r -  
t i o n   34  of   t h e   w a l l   member   3 0 .  

The  w a l l   m e m b e r s   30  and  31  a r e   c o n n e c t e d   b y  

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

32  and  35  by  l o c a t i n g   and  f a s t e n i n g   t h e   e x t r e m e   p a r t  

35a  of   t h e   e d g e   p o r t i o n   35  in   t h e   o p e n i n g   of   t h e   U - s h a p e d  

c r o s s - s e c t i o n   o f   t h e   e d g e   p o r t i o n   32.  A f t e r   t h e   a r r a n g e -  

men t   of   a  s e a l i n g   s t r i p   36  h a v i n g   t h e   same  s h a p e   a s  

t h e   s e a l i n g   s t r i p   25  in   F i g .   3,  e n g a g e m e n t   i s   e f f e c t e d  

b e t w e e n   t h e   e d g e   p o r t i o n s   32  and  35  as  w e l l   as  t h e  

o p p o s i t e   e d g e   p o r t i o n s   33  and  34  by  t h e   same  o p e r a t i o n  

as  d e s c r i b e d   a b o v e ,   d u r i n g   w h i c h   end  m e m b e r s ,   n o t   s h o w n ,  

a r e   s i m u l t a n e o u s l y   i n s e r t e d   in   t h e   same  m a n n e r   as  f o r  

t h e   e m b o d i m e n t   shown  in   F i g .   3.  t o   h o l d   t h e   e d g e   p o r t i o n s  
in  p l a c e  i n  m u t u a l  e n g a g e m e n t .  

T h u s ,   by  m e a n s   o f  t h e   i n v e n t i o n   a  d a m p e r   b l a d e  

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

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

ly  of  one   or   two  w a l l   m e m b e r s ,   two  end  m e m b e r s   m a t c h i n g  

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

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

f o r m i n g   a  d a m p e r   b l a d e   by  f o l d i n g   a  s i n g l e   w a l l   m e m b e r  



or  a  d a m p e r   b l a d e   h a v i n g   d o u b l e   w i d t h   by  u s i n g   two  w a l l  

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

In  a d d i t i o n ,   t h e   i n v e n t i o n   may  g e n e r a l l y   b e  

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

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

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

a x i a l   f l o w   f a n s   w h e r e b y   t h e   p l a t e   m e m b e r s   may  have   a n  

o b l o n g   t r a p e z o i d a l   form  or   f o r   g u i d e   v a n e s   and  b l a d e s  

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



1.  An  e d g e w i s e   p r o f i l e d ,   q u a d r i l a t e r a l   p l a t e  

member   to   be  u s e d   as  a  w a l l   member   in  a  h o l l o w  

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

a  g u i d e   n l a d e   or   a  v a n e ,   c h a r a c t e r i z e d   by  f o r m i n g  

t h e   p l a t e   member   i n t o   a  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   by  l o m g i t u d i n a l   r o l l i n g   a n d / o r   b e n d i n g ,   and  b y  

f o r m i n g   a l o n g   one  of   i t s   o p p o s i t e   l o n g i t u d i n a l   e d g e s  

of   t h e   p l a t e   member   a  f i r s t   e d g e   p o r t i o n   (18 ,   32,   3 3 )  

h a v i n g   an  e d g e   f l a n g e   (19)  b e n t   o n c e   i n t o   s u b s t a n t i a l l y  

U - s h a p e d   c r o s s - s e c t i o n   and  a t   t h e   o t h e r   o f   s a i d   l o n -  

g i t u d i n a l   e d g e s   a  s e c o n d   e d g e   p o r t i o n   (20 ,   34,   3 5 )  

h a v i n g   an  e d g e   f l a n g e   (21)  b e n t   by  two  s u c c e s s i v e ,  

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

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

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

a n o t h e r   o p p o s e d   p l a t e   member   by  p r e s s i n g   t h e   e x t r e m e  

p o r t i o n   ( 2 1 a ,   34a ,   35a)  o f   t h e   e d g e   f l a n g e   ( 2 1 )  

of   s a i d   s e c o n d   e d g e   p o r t i o n   (20 ,   34,   35)  i n t o   t h e  

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

p o r t i o n   (18 ,   32,  3 3 ) ,   s a i d   e d g e   f l a n g e s   b e i n g   l o c k e d  

in   s a i d   e n g a g e m e n t   by  end  m e m b e r s   f i t t i n g   i n t o   t h e  

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

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

ly   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   i s   p i v o t a l l y   s u s p e n d e d   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   mem-  

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   f o r   m o u n t i n g   in   an  a p p a r a t u s   c a b i n e t ,   in   a  

v e n t i l a t i o n   d u c t   or   in   a  w a l l   o p e n i n g ,   so  t h a t   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   by  r o t a t i o n   a b o u t  

s a i d   a x e s ,   c h a r a c t e r i z e d   in   t h a t   a  w a l l   member   (17,   3 0 ,  

31)  of   t h e   d a m p e r   b l a d e   i s   made  f rom  a  r e c t a n g u l a r  

p l a t e   m e m b e r   by  l o n g i t u d i n a l   r o l l i n g   a n d / o r   b e n d i n g  

i n t o   s a i d   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 ,   s a i d  

p l a t e   m e m b e r   b e i n g   f o r m e d   a l o n g   one  of   i t s   o p p o s i t e  



l o n g i t u d i n a l   e d g e s   w i t h   a  f i r s t   edge   p o r t i o n   (18,   3 2 ,  

33)  h a v i n g   an  e d g e   f l a n g e   (19)  b e n t   o n c e   i n t o   a  

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

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

(20,   34,  35)  w i t h   an  edge   f l a n g e   (21)  b e n t   by  t w o  

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

s t a n t i a l l y   S - s h a p e d   c r o s s - s e c t i o n ,   s a i d   f i r s t   a n d  

s e c o n d   e d g e   p o r t i o n s   (18,  20;  3 2 - 3 5 )   of  t h e   same  w a l l  

member   (17)  or   of   two  d i f f e r e n t ,   o p p o s e d   w a l l   m e m b e r s  

(30,   31)  b e i n g   p u t   i n t o   e n g a g e m e n t   w i t h   e a c h   o t h e r  

by  p r e s s i n g   t h e   e x t r e m e   p o r t i o n   ( 2 1 a ,   34a ,   35a)  of  t h e  

edge   f l a n g e   (21)  of   s a i d   s e c o n d   edge   p o r t i o n   (20,   34,  35) 

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

e d g e   p o r t i o n   (18 ,   32,  33)  and  b e i n g   l o c k e d   in   s a i d  

e n g a g e m e n t   by  end   m e m b e r s   (26)  f i t t i n g   i n t o   t h e  

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

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

3.  A  d a m p e r   b l a d e   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   a . s e a l i n g   member  (25 ,   36)  i s  

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

edge   f l a n g e s   of   s a i d   f i r s t   and  s e c o n d   e d g e   p o r t i o n  

(18,   20;  32,  34)  and  i s   c l a m p e d   by  t h e i r   m u t u a l   e n g a g e -  
m e n t .  
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