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Forced  convection  oven. 
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  A  forced  convection  oven  has  a  cooking  chamber  (5) 
enclosing  a  motor-driven  fan  (9,10)  mounted  adjacent  a  wall 
thereof  and  surrounded  by  heater  elements  (15)  for  heating 
air  flowing  towards  the  cooking  chamber. 

According  to  the  invention,  a  circular  diffusor  (16) 
having  numerous  blades  (17)  of  curvilinear  shape  is  dis- 
posed  between  the  fan  (9)  and  the  heater  elements  (15). 
Diffusor  (16)  is  effective  to  deflect  the  air  escaping  from  fan 
(9)  to  substantially  radial  directions  with  respect  to  the  fan 
axis,  and  to  reduce  the  air  outflow  velocity,  resulting  in  a 
more  uniform  temperature  distribution  within  the  cooking 
chamber. 



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  a  f o r c e d   c o n v e c t i o n   o v e n ,  

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

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

t h e   i n t e r i o r   of  a  c o o k i n g   c h a m b e r   and  f o r   t h u s   i m p r o v i n g  

t h e   u n i f o r m i t y   of  t h e   c o o k i n g   c o n d i t i o n   of  f o o d s   in   t h e  

c o o k i n g   c h a m b e r .  

As  g e n e r a l l y   known,   u n i f o r m   c o o k i n g   of  f o o d s   in   t h i s   t y p e  

of  an  oven   p r e s e n t s   c e r t a i n   d i f f i c u l t i e s   due  to  t h e   f a c t  

t h a t   t h e   h e a t e d   a i r   c i r c u l a t e d   by  a  m o t o r - d r i v e n   f a n   m o u n t e d  

a d j a c e n t   one  w a l l   of   t h e   c o o k i n g   c h a m b e r   f l o w s   to  t h e   v a r -  

i o u s   z o n e s   in  t h e   c o o k i n g   c h a m b e r s   a t   d i f f e r e n t   s p e e d s .  

In  a d d i t i o n ,   and  in   p a r t i c u l a r   in   t h e   c a s e   of  c o m m u n i t y  

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

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

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

a c c u m u l a t i n g   in  s p e c i f i c   z o n e s .  

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

of  an  oven  of  t h i s   t y p e ,   i t   i s   f r e q u e n t l y   p r e f e r r e d   to  i n -  

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

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

A l so   to  be  k e p t   in  mind  i s   t h e   a d v i s a b i l i t y   of   p r o v i d i n g   a  

t r a n s p a r e n t   d o o r   ( u s u a l l y   of   a  h e a t - r e s i s t a n t   g l a s s )   w h i c h  

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

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

h e a t   and  d a n g e r   to  t h e   o p e r a t o r .  

T h e r e   have   a l r e a d y   been   p r o p o s e d   v a r i o u s   s o l u t i o n s   f o r   s a t i s -  

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

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

i n e d   p o s i t i o n i n g   of   d e f l e c t o r   means   in   or  a d j a c e n t   an  o u t l e t  



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

m o t o r - d r i v e n   f a n   to  be  p o s i t i o n e d   l a t e r a l l y   and  a  t r a n s -  

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

as  r e g a r d s   u n i f o r m   c o o k i n g   of   t h e   f o o d s .   A  s o m e w h a t   s u p e r -  
i o r   s o l u t i o n   by  c o m p a r i s o n   to  t h e   one  o u t l i n e d   a b o v e   c o n -  

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

of  t h e   c o o k i n g   c h a m b e r .   T h e s e   d i s t r i b u t o r s   a r e   in   t h e   f o r m  

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

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

c i r c u l a t i o n ,   b u t   p e r m i t t i n g   t h e   i n t e r i o r   of   t h e   oven   t h r o u g h  

t h e   c l o s e d   d o o r   o n l y   i f   t h e   m o t o r - d r i v e n   f an   i s   m o u n t e d  

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

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

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

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

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

d i s t r i b u t o r s .   T h i s   s o l u t i o n   i s   a l s o   s u b j e c t   to  t h e   l i m i t -  

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

in   a  more   c o m p l i c a t e d   c o n s t r u c t i o n   of   t h e   o v e n ,   as  i t  

r e q u i r e s   t h e   c o o k i n g   c h a m b e r   to  be  d e s i g n e d   w i t h   i n c l i n e d  

w a l l s .  

I t   i s   an  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   to  p r o v i d e   a  

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

t h e   c o o k i n g   p r o c e s s   to  be  o b s e r v e d   f rom  o u t s i d e ,   and  w i t h -  

o u t   r e s t r i c t i o n s   as  to  t h e   l o c a t i o n   of  t h e   m o t o r - d r i v e n   f a n ,  

w h i c h   may  p r e f e r a b l y   be  i n s t a l l e d   a t   a  l a t e r a l   p o s i t i o n   o f  

t h e   o v e n .   I t   i s   p a r t i c u l a r l y   i n t e n d e d   to  p r o v i d e   an  oven   o f  

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

p r o v e d   u n i f o r m i t y   of   t h e   d i s t r i b u t i o n   of   h e a t   in   t h e   i n t e r -  

i o r   of   t h e   c o o k i n g   c h a m b e r .  

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

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

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

t h e r e i n   a  m o t o r - d r i v e n   f an   p r o v i d e d   w i t h   an  a i r   d i f f u s o r ,  

t h i s   o v e n - b e i n g   c h a r a c t e r i z e d   in   t h a t   s a i d   a i r   d i f f u s o r   i s  

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



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

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

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

d i r e c t i o n s   w i t h   r e s p e c t   to  t he   a x i s   of   s a i d   f an   and  a t   a  

r e l a t i v e l y   low  v e l o c i t y .  

T h e s e   and  o t h e r   c h a r a c t e r i s t i c s   of  t h e   i n v e n t i o n   w i l l   b e c o m e  

more  c l e a r l y   e v i d 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 ,   g i v e n  

by  way  of   e x a m p l e   w i t h   r e f e r e n c e   to  t h e   a c c o m p a n y i n g   d r a w -  

i n g s ,   w h e r e i n :  

f i g .   1  shows   in   d i a g r a m m a t i c a l   r e p r e s e n t a t i o n   a  h o r i z o n t a l  

s e c t i o n a l   v i e w   of   an  oven   a c c o r d i n g   to  t h e   i n v e n t i o n ,  

a n d  

f i g .   2  shows   a  s e c t i o n a l   v i ew   of  t h e   oven   t a k e n   a l o n g   t h e  

l i n e   I I - I I   in   F i g .   1 .  

The  oven   shown  in  f i g s .   1  and  2  of  t he   d r a w i n g s   c o m p r i s e s  

a  c o o k i n g   c h a m b e r   5  h a v i n g   an  a c c e s s   o p e n i n g   c l o s e d   by  a  

t r a n s p a r e n t   d o o r   6  and  l o c a t e d   a t   t he   f r o n t   of   t h e   o v e n .  

P r o v i d e d   w i t h i n   c o o k i n g   c h a m b e r   5  i s   an  a r r a n g e m e n t   o f  

r a i l s   7  f o r   c a r r y i n g   a  n u m b e r   of   s h e l v e s   8  a d a p t e d   to  h a v e  

c o n t a i n e r s   f o r   t h e   f o o d s   to  be  c o o k e d   p l a c e d   t h e r e o n .  

A l so   w i t h i n   c o o k i n g   c h a m b e r   5  and  m o u n t e d   a d j a c e n t   a  l a t e r a l  

w a l l   t h e r e o f   i s   a  f a n   9  d r i v e n   by  an  e l e c t r i c   m o t o r   10,  t h e  

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

o p e r a t i v e l y   c o n n e c t e d   to  f an   9  t h r o u g h   a  s h a f t   e x t e n d i n g  

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

M o u n t e d   b e t w e e n   f a n   9  and  s h e l v e s   8  i s   a  p a r t i t i o n   12  f o r m e d  

w i t h   b e n t   edge   p o r t i o n s   so  as  to  d e f i n e - a n   a i r   o u t l e t   d u c t  

l e a d i n g   t o w a r d s   t h e   c o o k i n g   c h a m b e r .   P a r t i t i o n   12  i s   f u r t h e r  

f o r m e d   w i t h   a  c i r c u l a r   c e n t r a l   o p e n i n g   14  f o r   t h e   r e t u r n   o f  

t h e   a i r   f rom  t h e   c o o k i n g   c h a m b e r   to  t h e   f a n .   D i s p o s e d   a r o u n d  

fan   9  a r e   e l e c t r i c   r e s i s t a n c e   h e a t e r s   15  f o r   h e a t i n g   t h e   a i r  

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

a  c i r c u l a r   d i f f u s o r   16  h a v i n g   a  p l u r a l i t y   of   b l a d e s   17  o f  



c u r v i l i n e a r   s h a p e   i s   d i s p o s e d   b e t w e e n   f a n   9  and  r e s i s t a n c e  

h e a t e r s   1 5 .  

The  n u m b e r   and  t h e   s h a p e   of   b l a d e s   1 7  a r e  d e t e r m i n e d   as  a  

f u n c t i o n   of   t h e   c h a r a c t e r i s t i c s   of  t h e   f an   so  as  to  e n s u r e  

t h e   o u t f l o w   of   t h e   a i r   t h r o u g h   p a s s a g e   13  t o w a r d s   t h e  

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

r e s p e c t   to  t h e   a x i s   of  f a n   9  and  a t   a  r e l a t i v e l y   low  v e l o c -  

i t y .  

By  way  of   e x a m p l e   i t   h a s   b e e n   c a l c u l a t e d   t h a t   t h e   o u t f l o w  

v e l o c i t y   of   t h e   a i r   f r om  f a n   9  may  f o r   i n s t a n c e   b e  

30  to   40  m / s e c ,   w h i l e   t h e   o u t f l o w   v e l o c i t y   f rom  d i f f u s o r  

16  i s   r e d u c e d   by  t h e   f a c t o r   10,  i . e .   to  a b o u t   3  t o  4   m / s e c .  

As  g e n e r a l l y   k n o w n ,   in   f a c t ,   a  f a n   l o c a t e d   a t   t h e   c e n t e r   o f  

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

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

s u r e s   a t   t h e   f o u r   c o r n e r s   of   t h e   o u t l e t   c h a m b e r   due  to  t h e  

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

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

v e l o c i t y   in   d i f f e r e n t   z o n e s   of   t h e   c o o k i n g   c h a m b e r ,   a n d  

t h u s   in   n o n - u n i f o r m   c o o k i n g   o f   t h e   f o o d s .  

In  c o n t r a s t   t h e r e t o ,   t h e   e m p l o y   of   d i f f u s o r   16  in   t h e  

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

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

in  t h e   o u t l e t   c h a m b e r ,   so  t h a t   t h e   a i r   e s c a p e s   f rom  p a s s a g e  
13  a t   a  u n i f o r m   v e l o c i t y ,   and  i s   d i s t r i b u t e d   w i t h i n   t h e  

c o o k i n g   c h a m b e r   in   s u c h   a  m a n n e r   as  to  e n s u r e   more  u n i f o r m  

c o o k i n g   t e m p e r a t u r e s   a t   a l l   p o s i t i o n s   on  s h e l v e s   8 .  



1.  A  f o r c e d   c o n v e c t i o n   o v e n ,   p a r t i c u l a r l y   f o r   c o m m u n i t y  

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

m o u n t e d   t h e r e i n   a  m o t o r - d r i v e n   f an   p r o v i d e d   w i t h   an  a i r  

d i f f u s o r ,   c h a r a c t e r i z e d   in  t h a t   s a i d   a i r   d i f f u s o r   ( 1 6 )   i s  

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

t h e   r o t o r   of   s a i d   f a n   ( 9 ) ,   and  i s   p r o v i d e d   w i t h   a  p l u r a l i t y  

of   b l a d e s   (17 )   of  c u r v i l i n e a r   s h a p e   f o r   e n s u r i n g   t h e   o u t f l o w  

of  t h e   a i r   t o w a r d s   s a i d   c o o k i n g   c h a m b e r   (5)   in   s u b s t a n t i a l l y  

r a d i a l   d i r e c t i o n s   w i t h   r e s p e c t   to  t h e   a x i s   of  s a i d   f an   ( 9 )  

and  a t   a  r e l a t i v e l y   low  v e l o c i t y .  

2.  A  f o r c e d   c o n v e c t i o n   oven   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   s a i d   c i r c u l a r   d i f f u s o r   (16 )   i s   m o u n t e d  

b e t w e e n   s a i d   f a n   r o t o r   (9)   and  t h e   e l e c t r i c   r e s i s t a n c e  

h e a t e r   e l e m e n t s   (15 )   of  s a i d   o v e n .  
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