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©  Room  air  circulating  apparatus. 
©  A  room  air  circulating  apparatus  has  a  case  (1)  with  an 
Inlet  (3')  at  its  lower  end  and  possibly  another  inlet  (3)  at  its 
upper  end,  an  outlet  (6)  in  its  upper  region  but  below  the 
upper  inlet,  and  a  fan  (8)  for  impelling  air  from  the  inlet  (3')  or 
a  chosen  one  of  two  inlets  (3,3')  to  the  outlet  (6). 

By  joint  employment  with  a  package  air  conditioner 
presently  widely  used  or  various  types  of  stoves,  room  air 
can  largely  circulate  without  being  stagnant  near  floor  or 
ceiling  then  present  little  temperature  variation  among 
different  parts  of  a  room  with  pleasant  and  highly  healthy 
environment  zone  created  and  energy  saving  realized. 
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B a c k g r o u n d   of  I n v e n t i o n  

Th i s   i n v e n t i o n   r e l a t e s   to  a  p a c k a g e   a i r   c o n d i t i o n e r  

wh ich   is   g e n e r a l l y   used   as  an  a i r   c o n d i t i o n e r   fo r   h o m e s  

and  e v e r y   k i n d   of  o f f i c e s ,   and  i t   r e l a t e s   to  a  room  a i r  

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

a i r   to  be  a  t e m p e r a t u r e   c o n t r o l   medium  in  a  room  when  i t  

is  used   j o i n t l y   w i t h   a  s t o v e   p r o v i d e d   f u e l s   such   a s  

p e t r o l e u m   and  g a s .  

C o n v e n t i o n a l l y ,   a  p a c k a g e   a i r   c o n d i t i o n e r ,   t h o u g h  

c o m p u t e r i z e d   c o n t r o l   such   as  a  use  of  IC  c o n t r i b u t e s  

g r e a t l y   to  i m p r o v i n g   the   q u a l i t y ,   w h e t h e r   a  h a n g i n g   t y p e  

or  f l o o r   t y p e ,   is  e m p l o y e d   by  a  s i n g l e   c i r c u l a t e   r o u t e  

form  in  which   room  a i r   is  i n h a l e d   from  p a r t i c u l a r   l e v e l  

and  e i t h e r   h e a t e d   or  c o o l e d   t h r o u g h   a  h e a t   e x c h a n g e ,   t h e  

h e a t e d   or  c o o l e d   a i r   t h e r e a f t e r   i s   e x h a l e d   i n t o   a  r o o m  

from  a  p a r t i c u l a r   l e v e l   which  does   not   o b s t r u c t   s a i o   a i r  

to  be  i n h a l e o .   M o r e o v e r ,   most  a p p a r a t u s e s   a re   p r o v i d e d  

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

g a t e   for   c o n t r o l l i n g   room  t e m p e r a t u r e .  

T h e r e f o r e ,   g e n e r a l l y   s p e a k i n g ,   a b o v e - m e n t i o n e d  

p a c k a g e   a i r   c o n d i t i o n e r   b e i n g   w i d e l y   used   at  p r e s e n t  

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

of  a  room  i f   i t   is  s o l e l y   e m p l o y e d   fo r   h e a t i n g   or  c o o l i n g ,  



a l t h o u g h   t h e r e   i s   s l i g h t   v a r i a n c e   due  to  a  s e t t i n g   t y p e  

of  an  a p p a r a t u s   and  a  d i r e c t i o n   of  h e a t e d   or  c o o l e d   a i r  

to  be  e x h a l e d .  

The  v a r i a t i o n   of  t e m p e r a t u r e   b e t w e e n   t h e   u p p e r   a n d  

l o w e r   l e v e l   of  a  room  i s   t e n s   to  20  d e g r e e s   C e l s i u s   i n  

w i n t e r   and  5  to  10  d e g r e e s   even   in  summer  due  to  a  d r a f t  

e f f e c t   c a u s i n g   warm  a i r   to  mass  n e a r   a  c e i l i n g   l e v e l   a n d  

c o o l   a i r   to  s t a g n a t e   a r o u n d   f l o o r ,   and  room  a i r   s t a y s  

b e c a u s e   of  o b s t a c l e s   s u c h   as  d e s k s ,   c h a r i s ,   and  c o u n t e r s .  

T h e s e   c o n d i t i o n s   a re   u n f a v o r a b l e   fo r   h e a l t h   as  w e l l   a s  

u n p l e a s a n t .   F u r t h e r m o r e ,   t e m p e r a t u r e   to  be  d e t e r m i n e d  

is   s e t   h i g h e r   or  l o w e r   t h a n   n e c e s s a r y   f o r   p r o v i d i n g  

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

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

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

c o n d i t i o n e r   ( shown  by  A.C.  in  a  d r a w i n g )   s o l e l y   e m p l o y e d  

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

s p e c i f i c a l l y   b a s e d   on  the   r e s u l t s   of  an  e x p e r i m e n t  

c o n d u c t e d   by  an  i n v e n t o r .  

I.  In  c a s e   of  h e a t i n g   ( s p e c i f i c a t i o n   of  a  h e a t i n g  

a p p a r a t u s :   9 ,9U0  K c a l / h ,   2 5 m ' / m i n )  

(1)  F l o o r   t y p e   and  b l a s t   a i r   i s   e x h a l e d   h o r i z o n t a l l y .  

R e f e r r i n g   to  F i g .   18  of  a  t e m p e r a t u r e   d i s t r i b u t i o n  

d i a g r a m ,   t he   t e m p e r a t u r e   at   t h e   u p p e r   l e v e l   in  a  r o o m  

r e a c h e s   30°C  or  h i g h e r ,   w h i l e  t h a t   of  t h e   f l o o r   l e v e l   i s  



a p p l o x i m a t e l y   200C,   p r e s e n t i n g   the   l a r g e   t e m p e r a t u r e  

v a r i a t i o n .   The  a b o v e - m e n t i o n e d   s t a t e   r e s u l t s   from  t h a t  

h e a t e d   a i r   a s c e n d s   w h i l e   c o o l   a i r   d e s c e n d s ,   w h e r e i n   a i r  

c o n s t a n t l y   c i r c u l a t e s   at  t he   h i g h e r   l e v e l   t h a n   the   m i d d l e  

in  the   room  and  c o o l   a i r   in  the   l o w e r   l e v e l   s t a g n a t e s  

w i t h o u t   f l o w i n g .   In  a d d i t i o n   to  t h a t ,   v a r i o u s   o b s t a c l e s  

in  t he   room  t y p i c a l l y   such  as  d e s k s   and  c h a i r s   c a u s e   t h e  

above   t e n d e n c y   to  grow  f u r t h e r   in  a  r e a l   c a s e .  

(2)  F l o o r   t y p e   and  b l a s t   a i r   is   e x h a l e d   d o w n w a r d  

30°  a n g l e   to  a  h o r i z o n t a l   p l a n e .  

R e f e r r i n g   to  F i g .   19  of  a  t e m p e r a t u r e   d i s t r i b u t i o n  

d i a g r a m ,   b l a s t   a i r   blown  to  the   f l o o r   r e s u l t s   in  l e s s  

v a r i a t i o n   of  t e m p e r a t u r e   b e t w e e n   the   u p p e r   and  t he   l o w e r  

l e v e l s   t h a n   s a i d   c a s e ( l )   due  to  l e s s   a i r   s t a g n a t i o n   t o  

r i s e   t e m p e r a t u r e   of  the  l ower   l e v e l .   On  the   c o n t r a r y ,  

r e f e r r i n g   to  F i g .   20  of  a  t e m p e r a t u r e   d i s t r i b u t i o n  

d i a g r a m   at  the   l e v e l   1m  from  the   f l o o r ,   a  h i g h   t e m p e r a t u r e  

zone  is  p a r t i a l l y   p r o d u c e d   at  the   c e n t e r   of  the   r o o m ,  

which  m o r e o v e r   is  the   l e v e l   of  a  head  when  a  man  s i t s   on  

a  c h a i r .   T h e r e f o r e ,   b l a s t   a i r   at  h i g h   t e m p e r a t u r e  

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

p a p e r s   on  a  d e s k   as  we l l   as  p r o d u c e s   u n f a v o r a b l e   c o n d i t i o n  

for   h e a l t h .  

(3)  H a n g i n g   t ype   and  b l a s t   a i r   is   e x h a l e d  

h o r i z o n t a l l y .  



R e f e r r i n g   to  F i g .   21  of  a  t e m p r t a t u r e   d i s t r i b u t i o n  

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

20°C  b e t w e e n   t h e   u p p e r   and  t he   l o w e r   l e v e l s   in  t h e   r o o m ,  

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

t h a n   s a i d   1 ( 1 )   due  to  ho t   a i r   zone  at   c e i l i n g   and  c o l d  

a i r   zone   on  f l o o r .  

(4)  H a n g i n g   t y p e   and  b l a s t   a i r   is   e x h a l e d   d o w n w a r d  

50°  a n g l e   to  a  h o r i z o n t a l   p l a n e .  

R e f e r r i n g   to  F i g .   22  of  a  t e m p e r a t u r e   d i s t r i b u t i o n  

d i a g r a m ,   an  a i r   c u r r e n t   of  0 . 5 m / s e c   or  h a s t e r   w h i c h   g i v e s  

an  u n p l e a s a n t   f e e l i n g   i s   g e n e r a t e d   at   t he   c e n t r a l   p a r t   o f  

a  d w e l l i n g   z o n e ,   a b o u t   1.5m  h i g h   from  the   f l o o r .  

In  t h e   m a n n e r   as  s t a t e d   a b o v e ,   in  c a s e   of  h e a t i n g ,  

w h e t h e r   an  a p p a r a t u s   is   a  f l o o r   t y p e   or  a  h a n g i n g   t y p e ,  

t he   v a r i a t i o n   of  t e m p e r a t u r e   b e t w e e n   t he   u p p e r   and  t h e  

l o w e r   l e v e l s   in  t h e   room  is   so  g r e a t   as  to  c a u s e   a  c h i l l  

n e a r   f e e t   of  a  p e r s o n .   When  b l a s t   a i r   is   e x h a l e d  

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

t e m p e r a t u r e   zone   is  p r o d u c e d   p a r t i a l l y ,   and  i n e v i t a b l y  

p r o b l e m s   a r e   g e n e r a t e d   such  as  a  p e r s o n   in  a  room  to  b e  

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

as  w e l l   as  t h e   h e a l t h   i s   i m p a i r e d .  

II  In  c a s e   of  c o o l i n g  

(1)  F l o o r   t y p e  

C o m p a r e d   w i t h   F i g .   24  A  of  a  t e m p e r a t u r e   d i s t r i b u t i o n  



d i a g r a m   at  the   t ime   of  e x h a l i n g   u p w a r d   30°  a n g l e   a n d  

F i g .   24 B  of  a  t e m p e r a t u r e   d i s t r i b u t i o n   d i a g r a m   at  t h e  

t ime   of  h o r i z o n t a l l y   e x h a l i n g ,   t he   l a t t e r   p r o d u c e s   a 

b e t t e r   e f f e c t   in  u n i f o r m a l i z i n g   room  t e m p e r a t u r e .   When 

e x h a l i n g   d i r e c t i o n   is  e x c e s s i v e l y   d o w n w a r d ,   h o w e v e r ,   c o o l  

a i r   s t g n a t e s   n e a r   t he   f l o o r ,   t h e r e a f t e r   f u r t h e r   s t a g n a n t  

a i r   l o w e r s   t e m p e r a t u r e   n e a r   f e e t   of  a  p e r s o n   even  to  t h e  

u n u s u a l   e t e n t .   In  a d d i t i o n   to  t h a t ,   e x t r e m e l y   coo l   a i r  

is  p r o n e   to  h i t   a  human  body ,   r e s u l t i n g   in  a  f u r t h e r  

v i c i o u s   i m p a c t   on  h e a l t h   t h a n   a  c a s e   of  h e a t i n g .   I t   i s  

e s p e c i a l l y   u n f a v o r a b l e   for   w o m e n .  

(2)  H a n g i n g   t y p e  

R e f e r r i n g   to  F i g .   25  of  a  p l a n e   f i g u r e   of  an  o b j e c t  

room(R)   and  a  c o o l i n g   a p p a r a t u s   ( A . C . )   of  a  h a n g i n g   t y p e  

to  be  s e t   so  t h a t   a i r   is  e x h a l e d   h o r i z o n t a l l y ,   t h e  

d i s t r i b u t i o n   of  room  t e m p e r a t u r e   i s   m e a s u r e d   at  each  c r o s s  

s e c t i o n s   of  X-X,  Y-Y,  and  Z-Z  w i t h   d i s t r i b u t i o n   d e a g r a m s  

shown  by  F i g .   26  A,B,  and  C.  In  t h i s   c a s e ,   bo th   g a t e s   o f  

i n h a l i n g   room  a i r   and  e x h a l i n g   b l a s t   a i r   b e i n g   l o c a t e d  

n e a r   the  c e i l i n g   p e r m i t   h i g h   t e m p e r a r u r e   a i r   at  the   u p p e r  

l e v e l   to  be  c o o l e d   by  h e a t   e x c h a n g e ,   wh ich   r e s u l t s   i n  

a  d r e f t   e f f e c t   due  to  which   e x h a l e d   c o o l   a i r   d e s c e n d s  

n a t u r a l l y .   T h e r e f o r e ,   the  t e m p e r a t u r e   v a r i a t i o n   in  t h e  

room  is  as  i d e a l   as  a p p l o x i m a t e l y   1°C  at   any  p a r t .   The 

downward   d i r e c t i o n   for   e x h a l i n g   a i r ,   h o w e v e r ,   is   d e s i r a b l e  



to   p r o m o t e   a  c o o l i n g   e f f e c t   in  a  d w e l l i n g   zone   w h e r e  

b l a s t   a i r   ( c o o l   a i r )   d i r e c t l y   h i t s .   T h e r e f o r e ,   t h e  

t e m p e r a t u r e   v a r i a t i o n   and  a  c o o l i n g   e f f e c t   in  a  d w e l l i n g  

zone   c o n t r a o i c t   e a c h   o t h e r .  

In  t h e   m a n n e r   as  s t a t e d   a b o v e ,   in  c a s e   of  c o o l i n g ,  

b l a s t   a i r   i s   b lown  e i t h e r   h o r i z o n t a l l y   or  u p w a r d   to  c o o l  

f rom  t h e   u p p e r   l e v e l ,   w h i c h   r e s u l t s   in  more  u n i f o r m a l i z e d  

d i s t r i b u t i o n   of  room  t e m p e r a t u r e .  A   d i s a d v a n t a g e ,   h o w e v e r ,  

in  r e s p e c t   of  h e a l t h   c a u s e d   by  l o w e r   h a l f   of  a  body  to  b e  

c o o l e d   t oo   much  h i n d e r s   a  q u i c k   c o o l i n g   and  i m p r o v e m e n t  

of  a  c o o l i n g   e f f e c t   in  a  d w e l l i n g   z o n e .  

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

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

(a)   T e m p e r a t u r e   v a r i a t i o n   b e t w e e n   t h e   u p p e r   and  t h e  

l o w e r   l e v e l s   in  a  room  is   too  g r e a t ,   e s p e c i a l l y   in  c a s e  

of  h e a t i n g .  

(b)   B l a s t   a i r   wh ich   is   e x t r e m e l y   ho t   or  c o o l   d i r e c t l y  

h i t s   a  human  body  t h e n   may  g i v e   u n p l e a s a n t   f e e l i n g   a n d  

i n j u r e   h e a l t h .  

(c)   B l a s t   a i r ,   p a s s i n g   a  human  body  w i t h   h i g h  

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

i m p a c t   on  h e a l t h .  

In  c a s e   of  h e a t i n g   by  means  of  a  s t o v e   w h i c h   i s  

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

of  a  room  due  to  h e a t   r a d i a t i o n   and  n a t u r a l   c o n v e c t i o n ,  



a  whole   room  i s   not   h e a t e d   up  e a s i l y   w h i l e   i t   i s  

s u f f i c i e n t l y   warm  a r o u n d   a  s t o v e .  

A l t h o u g h   t h e r e   i s  a n o t h e r   t ype   of  a  s t o v e   e x h a l i n g  

warm  a i r   i n t o   a  room  such   a s  a   warm  a i r   h e a t e r   w i t h   f o r c e d  

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

h igh   e n o u g h   in  the   c o r n e r   of  a  room  b e c a u s e   of  g e n e r a l l y  

i n s u f f i c i e n t   amount   of  a i r ,   which   r e s u l t s   in  i n f e r i o r  

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

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

h e a t i n g .  

Summary  of  t h e   I n v e n t i o n  

The  i n v e n t i o n   is   i n t e n d e d   to  p r o v i d e   a  room  a i r  

c i r c u l a t i n g   a p p a r a t u s   which   can  r e a l i z e   p l e a s a n d   a n d  

h e a l t h y   h e a t i n g   and  c o o l i n g   by  means  of  u n i f o r m a l i z e d  

and  s u i t a b l e   room  t e m p e r a t u r e   even  when  i t   i s   e m p l o y e d  

j o i n t l y   w i t h   v a r i o u s   t y p e s   of  s t o v e   as  w e l l   as  w i t h   s a i d  

p a c k a g e   a i r   c o n d i t i o n e r .  

A  room  a i r   c i r c u l a t i n g   a p p a r a t u s   a c c o r d i n g   to  t h i s  

i n v e n t i o n   to   be  d e v e l o p e d   in  o r d e r   to  a t t a i n   t h e   o b j e c t  

m e n t i o n e d   a b o v e   is  so  c o n s t r u c t e d   as  to  i n h a l e   room  a i r  

and  e x h a l e   s a i d   i n h a l e d   a i r   i n t o   a  room,  and  t he   r o o m  

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

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

l e a s t   a t   a  l o w e r   end  of  e i t h e r   an  u p p e r   end  or  a  l o w e r  

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



u p p e r   p a r t   of  s a i d   h o l l o w   c a s e   in  a  box  s h a p e   f o r   e x h a l i n g  

i n h a l e d   a i r   to  a  room,  and  a  fan  b u i l t   in  s a i d   h o l l o w  

c a s e   in   a  box  s h a p e   fo r   i n h a l i n g   and  e x h a l i n g   a i r .  

A  room  a i r   c i r c u l a t i n g   a p p a r a t u s   a c c o r d i n g   to  t h i s  

i n v e n t i o n   wh ich   is   c h a r a c t e r i z e d   in  t h e   m a n n e r   m e n t i o n e d  

a b o v e   p r o v i d e s   h e r e i n a f t e r   o p e r a t i o n s .  

1.  S i n c e   a  room  a i r   c i r c u l a t i n g   a p p a r a t u s   i s   u s e d  

j o i n t l y   w i t h   a  c o n v e n t i o n a l   p a c k a g e   a i r   c o n d i t i o n e r ,  

c o o l   or  h e a t e d   a i r   to  be  i n h a l e d   and  g e n e r a t e d   t h r o u g h  

the   a i r   c o n d i t i o n e r   i s   e x h a l e d   as  c o n v e n t i o n a l l y ,   w h i l e  

e i t h e r   ho r   room  a i r   s t a g n a t i n g   near   t h e   c e i l i n g   which   i s  

h i g h e r   t h a n   an  e x h a l i n g   zone   at  the  t i m e   of  c o o l i n g   o r  

c o o l   room  a i r   s r a g n a t i n g   n e a r   the   f l o o r   w h i c h   is   l o w e r  

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

t he   t i m e   of  h e a t i n g   can  be  i n h a l e d   p o s i t i v e l y   a l o n g   a  

h o r i z o n t a l   or  n e a r l y   a  h o r i z o n t a l   p l a n e   and  t h e n   be  m i x e d  

w i t h   c o o l   or  hot   a i r   e x h a l e d   from  s a i d   a i r   c o n d i t i o n e r .  

H e r e b y ,   o v e r c o o l i n g   or  o v e r h e a t i n g   of  c o o l   or  ho t   a i r  

e x h a l e d   f rom  the   p a c k a g e   a i r   c o n d i t i o n e r   i s   a v o i d e d   e v e n  

when  t h e   t i m e   p a s s e s   by.  A d d i t i o n a l l y ,   room  a i r   i n c l u d i n g  

hot   a i r   at   t he   u p p e r   l e v e l   and  coo l   a i r   a t   t he   l o w e r   l e v e l  

can  l a r g e l y   c i r c u l a t e   and  f l o w .  

2.  In  e i t h e r   c a s e   of  h e a t i n g   or  c o o l i n g ,   t he   a n g l e s  

of  e x h a l i n g   coo l   or  hot   a i r   from  the   p a c k a g e  a i r  

c o n d i t i o n e r   and  of  e x h a l i n g   room  a i r   f rom  t h e   c i r c u l a t i n g  



a p p a r a t u s   a r e   s e t   s l i g h t l y   upward   from  a  h o r i z o n t a l   p l a n e ,  

so  t h a t   m i x e d   a i r   is  s i t u a t e d   at  t he   l e v e l   h i g h e r   t h a n   a 

d w e l l i n g   z o n e ,   r e s u l t i n g   in  f l o w i n g   at  h i g h   v e l o c i t y .  

Hot  a i r ,   b e i n g   i n v o l v e d ,   g e n e r a t e s   l e n i e n t   r e t u r n   a i r   t o  

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

3.  In  s p r i n g   and  au tumn  w i t h o u t   any  n e c e s s i t y   o f  

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

s o l e l y ,   can  p r o v i d e   p l e a s a n t   c o o l n e s s   in  a c c o r d a n c e   w i t h  

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

t e m p e r a t u r e .  

4.  At  t he   t ime   of  h e a t i n g   by  a  s t o v e ,   c o m b u s t i o n  

gas  per   se  or  h e a t e d   gas  a s c e n d s   to  t he   c e i l i n g   a n d  

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

t ime   of  t he   e m p l o y m e n t   of  an  a i r   c o n d i t i o n e r .   T h i s  

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

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

a i r   n e a r   t he   c e i l i n g   so  t a h t   the   mixed   a i r   can  l a r g e l y  

c i r c u l a t e   in  t he   r o o m .  

As  i t   i s   a p p a r e n t   in  the   m a n n e r   as  s t a t e d   a b o v e ,  

the  i n v e n t i o n   p r e s e n t s   many  a d v a n t a g e s   h e r e i n a f t e r ;  

(1)  The  l a r g e   p a r t   of  room  a i r   to  be  c i r c u l a t e d  

e f f i c i e n t l y   and  l a r g e l y   g i v e s   e x t r e m e l y   l i t t l e   t e m p e r a t u r e  

v a r i a t i o n   in  a  room  r e g a r d l e s s   of  a  t y p e   and  form  of  a 

main  a i r   c o n d i t i o n e r   so  t h a t   a  p l e a s a n t   e n v i r o n m e n t   z o n e  

ia  c r e a t e d   by  u n i f o r m a l i z e d   and  s u i t a b l e   room  t e m p e r a t u r e .  



More  p a r t i c u l a r l y ,   i t   is   e f f e c t i v e   f o r   a i r   c o n d i t i o n i n g  

t he   p a l c e   w i t h   o b s t a c l e s   such   as  d e s k s ,   c h a i r s ,   a n d  

c o u n t e r s .  

(2)   S i n c e   e x t r e m e l y   h i g h   or  low  t e m p e r a t u r e   zone  i s  

no t   p a r t i a l l y   c r e a t e d   in  a  d w e l l i n g   z o n e ,   t h e   s p a c e   in  a  

room  can   be  o p t i m i z e d .  

(3)   Cool   or  warm  a i r   to  be  e x h a l e d   f rom  t h e  

p a c k a g e   c o n d i t i o n e r   at   t he   t ime   of  j o i n t   e m p l o y m e n t   d o e s  

no t   d i r e c t l y   h i t   a  human  body ,   e l i m i n a t i n g   u n p l e a s a n t  

f e e l i n g   and  p r e s e n t i n g   e f f e c t i v e n e s s   in  r e s p e c t   of  h e a l t h .  

More  p a r t i c u l a r l y ,   i t   is   of  a d v a n t a g e   f o r   w o m e n ' s   h e a l t h  

at   t h e   t i m e   of  c o o l i n g .  

(4)  u n i f o r m a l i z e d   and  s u i t a b l e   room  t e m p e r a t u r e  

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

(5)   Even  p l e a s a n t n e s s   can  be  p r o v i d e d   in  s p r i n g   a n d  

a u t u m n .  

A n o t h e r   o b j e c t   of  t h i s   i n v e n t i o n   i s   to  make  a  w h o l e  

a p p a r a t u s   t h i n   ana  s m a l l .  

A  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   i s   to  p r o v i d e  

s u i t a b l y   h u m i d i f y i n g   e f f e c t   at   t he   t i m e   of  h e a t i n g   f o r  

more  p l e a s a n t   a i r   c o n d i t i o n i n g .  

S t i l l   a  f u r t h e r   o b j e c t   of  t h i s   i n v e n t i o n   i s   s o  

c o n s t r u c t e d   to  be  f i x e d   and  u sed   by  m i n i m i z i n g   bo th   t h e  

o c c u p a n c y   w i t h i n   e f f e c t i v e   s p a c e   and  t he   i n j u r e   of  t h e  

f i n e   a p p e a r a n c e   of  a  r o o m .  



O t h e r   o b j e c t s   and  a d v a n t a g e s   of  the   i n v e n t i o n   w i l l  

become  a p p a r e n t   from  the   f o l l o w i n g   d e s c r i p t i o n .  

B r i e f   D e s c r i p t i o n  o f   the   I n v e n t i o n  

F i g .   1  is   a  p e r s p e c t i v e   view  of  a  who le   a p p e a r a n c e  

of  a  room  a i r   c i r c u a l t i n g   a p p a r a t u s   a c c o r d i n g   to  t h i s  

i n v e n t i o n ;  

F i g .   2  is   a  v e r t i c a l l y   s e c t i o n a l   s i d e   v i e w ;  

F i g .   3  is   a  v e r t i c a l l y   s e c t i o n a l   r e a r   e l e v a t i o n   t a k e n  

on  l i n e   III -  III  of  F i g .   2 ;  

F i g .   4 A  is  a  s c h e m a t i c   s i d e   e l e v a t i o n a l   v i e w  

i l l u s t r a t i n g   the   f low  of  room  a i r   when  an  a p p a r a t u s  

a c o r d i n g   to  the   i n v e n t i o n   is   e m p l o y e d   f o r   h e a t i n g ;  

F i g .   4  B  is  a  s c h e m a t i c   s i d e   e l e v a t i o n a l   v i e w  

i l l u s t r a g i n g   the   f low  of  room  a i r   when  an  a p p a r a t u s  

a c o r d i n g   to  t he   i n v e n t i o n   is  e m p l o y e d   f o r   c o o l i n g ;  

F i g .   5  is  a  p a l n   view  of  an  e x p e r i m e n t   room  w h e r e  

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

i n v e n t i o n   is   e m p l o y e d ;  

F i g s .   6  to  13  i n c l u s i v e   a re   g r a p h s   s h o w i n g   t e m p e r a t u r e  

v a r i a t i o n   of  each   p a r t s   of  the   room  to  be  m e a s u r e d   a t  

a th   e x p e r i m e n t ;  

F i g s .   14  A,B  and  15  A,B  are  t e m p e r a t u r e   d i s t r i b u t i o n  

v i ews   of  l o n g i t u d i n a l   s e c t i o n   of  the  e x p e r i m e n t   r o o m ;  

F i g s .   15  A,B  and  17  A,B  are   p l a n   v i e w s   i l l u s t r a t i n g  

an  a i r   c u r r e n t   of  t he   e x p e r i m e n t   r o o m ;  



F i g s .   18  to  20  i n c l u s i v e   a re   t e m p e r a t u r e   d i s t r i b u t i o n  

v i e w s   when  a  f l o o r   t y p e   of  a  p a c k a g e   a i r   c o n d i t i o n e r   i s  

s o l e l y   e m p l o y e d   fo r   h e a t i n g ;  

F i g s .   21  and  22  a r e   t e m e p r a t u r e   d i s t r i b u t i o n   v i e w s  

when  a  h a n g i n g   t y p e   of  a  p a c k a g e   a i r   c o n d i t i o n e r   i s  

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

F i g .   23  i s   a  view  of  an  a i r   c u r r e n t   in  a  c o n d i t i o n  

t he   same  as  a b o v e ;  

F i g s .   24  A,B  a re   t e m p e r a t u r e   d i s t r i b u t i o n   v i e w s  

when  a  f l o o r   t y p e   of  a  p a c k a g e   a i r   c o n d i t i o n e r   is  s o l e l y  

e m p l o y e d   fo r   c o o l i n g ;  

F i g .   25  i s   a  p l a n   v iew  of  t he   e x p e r i m e n t   room  w h e n  

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

u s e d   f o r   c o o l i n g ;  

F i g s .   26  A,B,  and  C  a re   t e m p e r a t u r e   d i s t r i b u t i o n  

v i e w s   of  l o n g i t u d i n a l   s e c t i o n   of  t he   e x p e r i m e n t   room  f o r  

c o o l i n g   in  a  c o n d i t i o n   t he   same  as  a b o v e ;  

F i g s .   27  to  29  i n c l u s i v e   a re   a l l   s c h e m a t i c   v e r t i c a l l y  

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

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

F i g .   30  is   a  b l o c k   d i a g r a m   i l l u s t r a t i n g   the   c o n t r o l  

of  t h e   room  a i r   c i r c u l a t i n g   a p p a r a t u s   in  F i g .   2 9 ;  

F i g .   31  is   a  s c h e m a t i c   e l e v a t i o n a l   v iew  i l l u s t r a t i n g  

t h e   e m p l o y m e n t   of  the   a p p a r a t u s   shown  in  F i g .   29;  a n d  

F i g s .   32  and  33  a re   s c h e m a t i c   v e r t i c a l l y   s e c t i o n a l   s i d e  



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

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

D e t a i l e d   D e s c r i p t i o n   of  t he   P r e f e r r e d   E m b o d i m e n t  

P r e f e r r e d   e m b o d i m e n t s   of  t h i s   i n v e n t i o n   w i l l   b e  

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

R e f e r r i n g   to  F i g s .   1  to  3  i n c l u s i v e ,   (1)   i s   a  h o l l o w  

c a s e   in  a  box  s h a p e   a p p l o x i m a t e l y   1 , 9 0 0   (mm)  in  w h o l e  

h e i g h t ,   a b o u t   6UU  (mm)  in  w i d t h ,   and  a b o u t   250  (mm)  i n  

d e p t h   so  c o n s t r u c t e d   as  to  s t a n d   by  i t s e l f   on  t h e   f l o o r .  

At  t he   u p p e r   and  t h e   l o w e r   ends   of  a  f r o n t   p l a t e ( 2 )   o f  

the   c a s e ( l ) ,   s u c t i o n   g a t e s   ( 3 ) ,   ( 3 ' )   a r e   f o r m e d   w h i c h  

may  i n h a l e   room  a i r   b o t h   a t   the   u p p e r   and  t h e   l o w e r  

p a r t s   n e a r   c e i l i n g   ano  f l o o r   r e s p e c t i v l e y   in  a  room  a l o n g  

a  h o r i z o n t a l   or  n e a r l y   a  h o r i z o n t a l   p l a n e .   R o t a r y  

o a m p e r e r s   ( 4 ) , ( 4 ' ) a r e   p r o v i d e d   w i th   s a i d   s u c i t o n   g a t e s   ( 3 ) ,  

( 3 ' )   at  b o t h   l e v e l s   r e s p e c t i v e l y   wh ich   a r e   so  c o n s t r u c t e d  

as  to  open  or  c l o s e   a l t e r n a t i v e l y   by  means   of  o p e n i n g   a n d  

c l o s i n g   of  t h e   r o t a r y   d a m p e r s   ( 4 ) ,   ( 4 ' ) .   At  n e a r l y   u p p e r  

end  of  t he   f r o n t   p l a t e ( 2 )   of  the   c a s e ( l ) ,   a  s p o u t   g a t e  

(7)  of  room  a i r   i s   f o r m e d   w i t h   b l a d e s ( 5 )   and  (6)  f o r  

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

A  fan   (8)  fo r   i n h a l i n g   and  e x h a l i n g   to  be  b u i l t   in  t h e  

c a s e ( l )   c o m p r i s e s   two  m u l t i b l e d e   f a n s ( 8 A ) , ( 8 B ) l a i d   a t  

the   u p p e r   and  t h e   l o w e r   ends   of  t he   c a s e ( l )   r e s p e c t i v e l y .  

An  i n h a l e   f l u e ( 9 )   i s   so  fo rmed   at  t he   r e a r   of  the   i n s i d e  



of  t h e   c a s e   (1)   as  to  c o n n e c t   s a i d   two  s u c t i o n   g a t e s   ( 3 ) ,  

( 3 ' )   a t   b o t h   e n d s   and  i n h a l e   g a t e s   ( 8 a ) ,   (8b)   at  t h e  

c e n t e r   of  t he   r o t a t i o n   of  s a i d   two  m u l t i b l a d e   f a n s   ( 8 A ) ,  

( 8 B ) .   E x h a l e   g a t e s ( 1 0 A ) , ( 1 0 B )   a re   so  f o r m e d   as  to  c o n n e c t  

s p o u t   g a t e s   ( 8 a ' ) ,   ( 8 b ' )   of  s a i d   two  m u l t i b l a d e   f a n s  

( 8 A ) , ( 8 B )   and  s a i d   s p o u t   g a t e ( 7 )   a l t e r n a t e l y   by  means   o f  

a  d i a p h r a g m ( 1 1 ) .   E l e c t r i c   m o t o r s   ( 1 2 A ) ,   (12B)  fo r   d r i v i n g  

s a i d   two  m u l t i b l a d e   f a n s   ( 8 A ) , ( 8 B )   a r e   so  c o n n e c t e d   w i t h  

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

r e v e r s i b l y   when  t h e   t e m p e r a t u r e   of  room  a i r   to  be  i n h a l e d  

f rom  s a i d   g a t e   ( 3 ) o r   ( 3 ' )   r e a c h e s   t he   d e t e r m i n e d   v a l u e .  

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

g e n e r a l l y   m a t t e r   to  o m i t   t h e   d e s c r i p t i o n   t h e r e o f .   ( 1 3 )  

i l l u s t r a t e s   an  o p e r a t i o n   s w i t c h .  

A  g e n e r a l   e m b o d i m e n t   of  a  room  a i r   c i r c u a l t i n g  

a p p a r a t u s   ( s h o w n . a s   S . C .   in  F i g u r e s )   b e i n g   c o n s t r u c t e d  

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

i t s e l f   e i t h e r   a t   t he   s i d e   or  the   r e a r   of  a  f l o o r   t y p e  

p a c k a g e   a i r   c o n d i t i o n e r   ( shown   as  A.C.   in  F i g u r e s )  

a c c o r d i n g   to  F i g s .   4A,  B  in  e i t h e r   c a s e   of  h e a t i n g   o r  

c o o l i n g .  

In  c a s e   of  h e a t i n g   by  means   of  the   m u l t i b l a d e   f a n s  

( 8 A ) , ( 8 B )   b e i n g   e m p l o y e d   in  s y n c h r o n i s m   w i t h   t h e   p a c k a g e  

a i r   c o n d i t i o n e r   ( A . C . )   to  be  e m p l o y e d   w i t h   t he   u p p e r  

end  damper   (4)  to  be  c l o s e d   and  the   l o w e r   end  d a m p e r ( 4 ' )  



to  be  o p e n ,   room  a i r   at  t he   l o w e r   zone  t h a n   t he   i n a h l e  

zone   of  t h e   p a k a g e   a i r   c o n d i t i o n e r   ( A . C . ) i s   i n h a l e d   f r o m  

the   s u c t i o n   g a t e ( 3 ' )   a l o n g   a  h o r i z o n t a l   or  n e a r l y   a 

h o r i z o n t a l   p l a n e ,   and  the   i n h a l e d   room  a i r   i s   b lown  t o  

a  room  f rom  s a i d   s p o u t -   g a t e ( 7 )   s l i g h t l y   upward   a c c o r d i n g  

to  s o l i d   l i n e s   in  F i g .   2  an  d o u b l e   l i n e s   in  F i g .   4A.  I n  

c a s e   of  c o o l i n g ,   by  means  of  the   e m p l o y m e n t   in  t he   s a m e  

m a n n e r   as  m e n t i o n e d   above   w i t h   the   u p p e r   end  d a m p e r ( 4 )  

to  be  open  and  the   l o w e r   end  d a m p e r ( 4 ' )   to  be  c l o s e d ,  

room  a i r   at  t he   h i g h e r   zone  t h a n   the   coo l   a i r   e x h a l e   z o n e  

from  the   p a c k a g e   a i r   c o n d i t i o n e r   ( A . C . )   is   i n a h l e d   f r o m  

the   s u c t i o n   g a t e ( 3 )   a l o n g   a  h o r i z o n t a l   or  n e a r l y   a 

h o r i z o n t a l   p l a n e ,   and  the   i n a h l e d   room  a i r   i s   e x h a l e d  

to  a  room  from  s a i d   e x h a l e   g a t e ( 7 )   s l i g h t l y   u p w a r d  

a c c o r d i n g   to  c h a i n   l i n e s   in  F i g .   2  and  d o u b l e   l i n e s   i n  

F i g .   4 B .  

Both  in  h e a t i n g   ano  c o o l i n g   c a s e s ,   by  means   o f  

s e t t i n g   the   a n g l e   at  wh ich   warm  or  coo l   a i r   i s   e x h a l e d  

from  the   p a ; c k a g e   a i r   c o n d i t i o n e r  ( A . C . ) ,   t he   mixed   a i r  

to  be  g e n e r a t e d   by  m i x t u r e   of  the   warm  or  c o o l   a i r  

e x h a l e d   from  the   p a c k a g e   a i r   c o n d i t i o n e r   ( A . C . )   and  t h e  

a i r   b lown  from  the   room  a i r   c i a c u a l t i n g   a p p a r a t u s   c a n  

be  l a e g e l y   c i r c u a l t e d   in  a  room,  a c t u a l i z i n g   h e a t i n g   o r  

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

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



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

l i k e   m e n t i o n e d   b e f o r e   a t   t h e   t ime   of  h e a t i n g ,   t h o u g h  

f i g u r e s   i l l u s t r a g i n g   t h e r e o f   a re   o m i t t e d .   In  t h i s  

e m b o d i m e n t ,   t he   mixed   a i r   to  be  g e n e r a t e d   by  m i x t u r e   o f  

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

ho t   a i r   n e a r   t he   c e i l i n g   can  be  l a r g e l y   c i r c u l a t e d   i n  

a  room  in  the   same  m a n n e r   as  m e n t i o n e d   a b o v e ,   a c t u a l i z i n g  

t e m p e r a t u r e   i n c r e a s e   in  a  who le   r o o m .  

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

by  means   of  the   s o l e   e m p l o y m e n t   of  t h e   c i r c u a l t i n g  

a p p a r a t u s   in  s p r i n g   and  a u t u m n   when  t h e r e   i s   no  need   o f  

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

a r o u n d   a  human  body  so  as  to  g i v e   a  p l e a s a n t   f e e l i n g  

s u i t a b l y .  

In  the   a b o v e - e m n t i o n e d   e m b o d i m e n t ,   s i n c e   t w o  

m u l t i b l a d e   f a n s ( 8 A ) , ( 8 B )   u s e o   at  t h e   b o t h   ends   as  a  f a n ( 8 )  

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

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

t h e   fan   c o m p a r e d   w i t h   t he   use   of  a  s i n g l e   fan   used   f o r  

s u p p l y i n g   the   n e c e s s a r y   q u a n t i t y   fo  i n h a l e d   or  e x h a l e d  

a i r   ( t h e   q u a n t i t y   of  t he   a i r   to  be  b o l w n ) ,   t h e r e b y   a 

t h i n n e r   and  s m a l l e r   a p p a r a t u s   as  a  w h o l e   is   c o n s t r u c t e d  

l e a d i n g   to  p r e v e n t i n g   t he   i n c r e a s e   of  t he   o c c u p a n c y  

s p a c e   due  to  t he   j o i n t   e m p l o y m e n t   w i t h   a  c o n v e n t i o n a l  

p a c k a g e   a i r   c o n d i t i o n e r .   R e f e r r i n g   to  F i g .   27  i l l u s t r a t i n g  



a  m o d i f i e d   e m b o d i m e n t   by  means   of  two  f a n s ,   in  t h e  

a b o v e - m e n t i o n e d   e m b o d i m e n t ,   i t   may  be  so  c o n s t r u c t e d   t h a t  

the   room  a i r   may  be  i n h a l e d   f rom  t he   s u c t i o n   g a t e ( 3 ' )   a t  

t he   l o w e r   end  and  e x h a l e d   i n t o   a  room  from  the   s p o u t -  

g a t e ( 7 )   by  o m i t t i n g   the   s u c t i o n   g a t e ( 3 )   at   t he   u p p e r   e n d .  

T h i s   e m b o d i m e n t   is  p a r t i c u a l r l y   a imed   at   a  h i g h - c e i l e d  

room,  whe re   hot   a i r   s t a g n a t i n g   f u r t h e r   h i g h e r   l e v e l   t h a n  

the   d w e l l i n g   zone  does  not   i n f l u e n c e   a  c o o l i n g   e f f e c t  

very   much  so  t h a t   a i r   is   l e f t   w i t h o u t   b e i n g   c i r c u l a t e d .  

The  s e c o n d   e m b o d i m e n t   to  be  h e r e i n a f t e r   d e s c r i b e d  

s t r u c t u a l l y   d i f f e r e n t i a t e s   f rom  t he   f i r s t   e m b o d i m e n t  

in  r e s p c t s   to  be  d e s c r i b e d   h e r e i n a f t e r ,   but   i t   i s   a l m o s t  

i d e n t i c a l   in  i t s   f u n c t i o n .   The  e x p l a n a t i o n   of  t h e  

i d e n t i c a l   p a r t s   of  the   two  e m b o d i e m n t s   a r e   o m i t t e d   by  

t h a t  -   t he   i d e n t i c a l   s y m b o l s   b e i n g   u s e d .  

R e f e r r i n g   to  F ig .   28,  t he   s e c o n d   e m b o d i m e n t  

d i f f e r e n t i a t e s   from  the   f i r s t   e m b o d i m e n t   in  t h a t   a 

s i n g l e   f a n ( 8 )   for   i n h a l i n g   and  e x h a l i n g   i s   e q u i p p e d  

i n s i d e   t he   c a s e ( l )   at  the   i m m e d i a t e   r e a r   of  t he   s p o u t  

g a t e   (7)  and  t h a t   s  h u m i d i f y i n g   d e v i c e ( 1 6 )   wh ich   i s  

s u r r o u n d e d   by  an  e n d l e s s   b e l t   made  of  t he   m a t e r i a l   w i t h  

such  p r o p e r t i e s   as  w a t e r p r o o f   and  p e r m e a b i l i t y   w i t h  

u n r e s t r i c t e d l y   d r i v i n g   r o t a t i o n   t h r o u g h   a  m o t o r ( 2 4 )   a n d  

a  t r a n s m i s s i o n   b e l t ( 2 5 )   at  t he   p o s i t i o n   b e t w e e n   a  w a t e r  

t a n k ( 1 4 )   as  which  the  abse   of  s a i d   c a s e ( l )   i s   s o  



c o n s t r u c t e d   and  an  i n a h l e   f l u e i 9 )   of  t he   a i r   f rom  s a i d  

s u c t i o n   g a t e ( 3 ' )   at   t he   l o w e r   e n d .  

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

t he   same  c i r c u a l t i o n   i l l u s t r a t e d   by  s o l i d   and  c h a i n   l i n e s  

at   t h e   t i m e   of  h e a t i n g   and  c o o l i n g   as  t h e   o p e r a t i o n   o f  

the   f i r s t   e m b o d i m e n t .   F l o w i n g   t h r o u g h   the   e n d l e s s   b e l t  

( 1 5 ) ,   t he   room  a i r   i n h a l e d   f rom  s a i d   g a t e ( 3 ' )   i s  

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

b e l t ( 1 5 )   t h e n   a d d i t i o n a l l y   t h e   h u m i d i f i e d   a i r   b e i n g  

e x h a l e d   i n t o   a  room  and  d i f f u s e d   by  t h e   c i r c u l a t i o n   o f  

t he   mixed   a i r   p r e s e n t s   such   a d v a n t a g e s   as  to  m a i n t a i n  

t he   h u m i d i t y   of  t he   room  a p p r o p r i a t e l y   and  p r o d u c e   a  

h e a t i n g   e f f e c t   more  p l e a s a n t l y .  

R e f e r r i n g   to  F i g s .   29  and  30  i l l u s t r a t i n g   t h e   t h i r d  

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

s e c o n d   e m b o d i m e n t ,   c o m p r i s e s   a  s e n s o r ( 1 7 )   fo r   d e t e c t i n g  

t he   t e m p e r a t u r e   of  the   room  a i r   to  be  i n a h l e d   from  s a i d  

s a u c t i o n   g a t e   (3)   and  a  c o n t r o l l e r ( 1 9 )   fo r   a u t o m a t i c a l l y  

c o n t r o l l i n g   t h e   r e v o l v i n g   s p e e d   of  a  s i n g l e   f a n ( 8 )   a n d  

the   e l e c t r i c   m o t o r ( 1 2 )   c o r r e s p o n d i n g   to  the   t e m p e r a t u r e  

d e t e c t e d   by  t h e   s e n s o r ( 1 7 )   so  t a h t   the   t e m p e r a t u r e   o f  

the   room  a i r   can  be  m a i n t a i n e d   in  t he   d e t e r m i n e d   r a n g e  

to  be  s e t   by  a  d e v i c e ( 1 8 )   f o r   d e t e r m i n i n g   t e m p e r a t u r e .  

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

by  u n i f o r m a l i z e d   and  s u i t a b l e   room  t e m p e r a t u r e   r e a l i z e s  



p l e a s a n t   h e a t i n g   as  e x p e c t e d  ,   w h i l e   e l e c t r i c   power   l o s s  

can  be  r e d u c e d   by  means  of  e l i m i a n t i n g   u n n e c e s s a r y   r o o m  

a i r   c i r c u a l t i o n .  

R e r e r r i n g   to  F i g .   i l l u s t r a t i n g   the   t h i r d   e m b o d i m e n t ,  

t he   f l o o r   t y p e   of  p a c k a g e   a i r   c o n d i t i o n e r   ( A . C . )   to  b e  

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

(20)   and  a  c o m p r e s s o r ( 2 1 )   to  be  e l e c t r i c a l l y   c o n n e c t e d  

w i t h   s a i d   c o n t r o l l e r ( 1 9 )   of  t he   a p p a r a t u s   ( S . C . )   so  t a h t  

t h i s   a p p a r a t u s   ( S . C . )   and  the   p a c k a g e   a i r   c o n d i t i o n e r  

a re   c o n t r o l l e d   s y n c h r o n o u s l y ,   as  a  r e s u l t   of  w h i c h   t h e  

room  t e m p e r a t u r e   can  be  u n i f o r m a l i z e d   more  e f f e c t i v e l y .  

(26)   of  F i g .   31  shows  a  d e v i c e   for   o p e n i n g   and  c l o s i n g  

e l e c t r o m a g n e t i c a l l y .  

R e f e r r i n g   to  F i g .   32  i l l u s t r a t i n g   t he   f o u r t h  

e m b o d i m e n t ,   s a i d   h o l l o w   ca se   in  a  box  s h a p e   i s   s o  

c o n s t r u c t e d   as  to  be  f i x e d   o u t s i d e   o f - a   w a l l ( 2 1 )   of  a  

b u i l d i n g   o u t d o o r s   t h e r e i n   p i p e s ( 3 A ) , ( 3 A ' ) ,   a n d ( 7 A )   a r e  

l a i d   c o n t i n u o u s l y   in  the  w a l l ( 2 1 )   and  p e r m i t t i n g   s a i d  

s u c t i o n   g a t e s ( 3 ) ,   ( 3 ' ) o f   bo th   ends  and  s a i d   s p o u t   g a t e ( 7 )  

to  be  open  in  a  room  in  a b o v e - m e n t i o n e d   c o n d i t i o n .   T h o u g h  

the   e m b o o i m e n t   of  a  s i n g l e   f a n ( 8 )   is  shown,   two  f a n s   c a n  

be  e m p l o y e d .  

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

by  o f f s e t t i n g   such  d i s a d v a n t a g e s   as  d e t e r i o r a t i n g   t h e  

s p a c e   u t i l i z a t i o n   r a t e   or  i n j u r i n g   the   f i n e   a p p e a r a n c e   o f  



t he   room  by  means   of  t he   c a s e ( l )   to  be  e m p l o y e d   o u t d o o r s .  

In  t he   f o u r t h   e m b o d i e m n t ,   a  g a t e ( 2 3 )   f o r   i n h a l i n g   o u t s i d e  

a i r   p r o v i d e d   w i t h   a  d a m p e r ( 2 2 )   f o r   o p e n i n g   and  c l o s i n g  

can  be  f o r m e d   n e a r   t h e   p o s i t i o n   of  t h e   i n a h l e   g a t e ( 8 a )   o f  

the   f a n ( 8 )   on  t he   r e a r   w a l l   of  t he   c a s e ( l )   as  shown  i n  

F i g .   33.  In  t h i s   c a s e ,   by  means  of  t a k i n g   in  f r e s h   a i r  

at   t he   t i m e   of  a i r   c i r c u l a t i o n   when  t he   n e c e s s i t y   r i s e s ,  

v e n t i l a t i o n   i s   e x e c u t e d   at  t he   same  t i m e   which   p e r m i t s  

t he   a p p a r a t u s   to  be  e f f e c t i v e l y   e m p l o y e d   fo r   the   e x c l u s i v e  

use  of  v e n t i a l t i o n   in  s p r i n g   and  a u t i m n .  

The  c a s e   (1)  can  be  so  c o n s t r u c t e d   sa  to  be  b u i l t  

in  t h o u g h   no  d r a w i n g   i s   shown  t h e r e o f .  

In  t he   f o u r t h   e m b o d i m e n t ,   t he   c a s e ( 1 )   can  be  s o  

c o n s t r u c t e d   as  to  s t a n d   by  i t s e l f   a t   a  v e r a n d a   or  on  t h e  

g r o u n d .  

Whi l e   d i f f e r e n t   e m b o d i m e n t s   of  t h i s   i n v e n t i o n  

have   been   d e s c r i b e d ,   t he   r e s u l t   of  an  e x p e r i m e n t   a c t u a l l y  

c o n d u c t e d   by  an  i n v e n t o r   by  means  of  e m p l o y i n g   the   r o o m  

a i r   c i r c u l a t i n g   a p p a r a t u s   as  shown  by  t he   f i r s t  

e m b o d i m e n t   w i l l   be  h e r e i n a f t e r   r e p o r t e d .  

(1)  M e t h o d   of  t he   E x p e r i m e n t  

a.  an  o b j e c t   room  of  the   e x p e r i m e n t  

R e f e r r i n g   to  F i g .   5  in  a  room  of  p l a n e   s h a p e   a b o u t  

1 0 . 5 m × 1 0 . 5 m × 2 . 9 m   in  l e n g t h   x  w i d t h   x  h e i g h t   r e s p e c t i v e l y  

( f l o o r   a r e a   1 1 0 . 2 5 m A ,   c a p a c i t y   3 1 9 . 7 m ' )   whe re   o f f i c e  



d e s k a ( d ) ,   c o u n t e r s  ( c ) ,   c a b i n e t s ( k ) ,   a  s e t   of  a  t a b l e   a n d  

c h a i r s   f o r  r r e c r é a t i o n ( s ) ,   and  c h a i r s ( c h )   a r e   a r r a n g e d   a s  

i l l u s t r a t e d ,   room  t e m p e r a t u r e s   at  t he   p o i n t s   o f  A   to  G 

i n c l u c i v e   a re   m e a s u r e d   in  a  c o n d i t i o n   of  a c t u a l   b u s i n e s s  

p e r f o r m a n c e s .  

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

t o t a l   i n p u t :   3 . 3 / 1 0 K W  

c o m p r e s s o r :   5.5KW 

b l o w i n g   a p p a r a t u s :   two  S i r r o c c o   f a n s  

a i r   q u a n t i t y :   6 2 / 7 0 m ' / m i n u t e  

h e i g h t :   1 , 3 3 5   d e p t h :   505  w i d t h :   1 , 3 0 0  

h e i g h t   o f  s u c t i o n   g a t e :   8 0 0  

h e i g h t   of  s p o u t   g a t e :   1 , 8 0 0 ( m m )  

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

r e c o r d e r   to  be  e m p l o y e d :   d i g i t a l   t e m p e r a t u r e  

r e c o r d e r   Model  3874  m a n u f a c t u r e d   by  Y o k o g a w a  

E l e c t r i c   Works ,   L t d .  

p o i n t s   to  be  m e a s u r e d  





8 : 2 0  -   11:5U  The  a i r   c o n d i t i o n e r   is  s o l e l y   u s e d .  

1 1 : 5 3  -   1 8 : 0 0   The  a p p a r a t u s   i s   u sed   j o i n t l y .  

a.  m e a s u r e m e n t   of  the   v e l o c i t y  

The  v e l o c i t y   and  the  d i r e c t i o n   of  a i r   at  the   p o i n t s  

00  to  21  i n c l u s i v e   in  the  above   T a b l e   I  

(2)  R e s u l t   of  the   E x p e r i m e n t  

a.  F i g s .   7  to  13  i n c l u s i v e   show  the   r o o m  

t e m p e r a t u r e   v a r i a t i o n   at  the   m e a s u r e d   p o i n t s  A   to  G,  a n d  

F i g .   6  shows  the   t e m p e r a t u r e   v a r i a t i o n   of  o u t s i d e   a i r ,   t h e  

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

( A . C . )   and  the   a p p a r a t u s   ( S . C . )   r e s p e c t i v e l y ,   r e s u l t i n g  

h e r e i n a f t e r ;  

S i n c e   a f t e r   the   j o i n t   e m p l o y m e n t ,   the   t e m p e r a t u r e  

at  the  s u c t i o n   g a t e   of  the   a i r   c o n d i t i o n e r   d r o p s   a b o u t  

10°C,  and  s l i g h t   i n c r e a s e   as  a  who le   a f t e r   f l u c t u a t i o n  

is  shown  at  the   s p o u t   g a t e .  

S i n c e   a f t e r   the   j o i n t   e m p l o y m e n t ,   the   t e m p e r a t u r e  

at  the   h i g h   and  m i d d l e   p a r t   of  the   p o i n t s  A   to  0  i n c l u s i v e  

r e d u c e s   a b o u t   2°C  to  4°C  w h i l e   the   t e m p e r a t u r e   at   t h e  

low  p a r t   i n c r e a s e s   3°C  to  9°C.  At  t h e   p o i n t s   F  and  G 

nea r   the  a i r   c o n d i t i o n e r ,   the   t e m p e r a t u r e   v a r i a t i o n   a t  

the  m i d d l e   p a r t   is  modes t   and  a b o u t   4°C  i n c r e a s e   is  s h o w n  

at  the  low  p a r t .   The  r e m a r k a b l e   d e c r e a s e   and  i n c r e a s e  

of  t e m p e r a t u r e   a re   shown  at  the   top  p a r t   and  the   b o t t o m  

p a r t   r e s p e c t i v e l y   at  the  p o i n t s   A,  C , C , D , w h i c h   a re   f a r t h e r  



from  the   a i r   c o n d i t i o n e r .  

b . R e f e r r i n g   to  F i g s .   14  A,B  of  v i ews   of  s e c t i o n a l  

t e m e p r a t u r e   d i s t r i b u t i o n   at  t he   p o i n t s   C-0,   and  r e f e r r i n g  

to  F i g s .   15  A,B  of  v i e w s   of  s e c t i o n a l   t e m p e r a t u r e  

d i s t r i b u t i o n   at   the   m e a s u r e d   p o i n t s   B - F - G - D ,   when  t h e  

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

is   j o i n t l y   u s e d   r e s p e c t i v e l y ,   t he   r e s u l t   t h e r e o f   i s  

t h a t   room  t e m p e r a t u r e   n e a r   t he   f l o o r   at  t he   a l m o s t   w h o l e  

f r o n t a g e   i s   20°C  or  h i g h e r   in  c a s e   of  j o i n t   e m p l o y m e n t  

w i t h   t he   i n c r e a s e   of  a b o u t   5°C  to  10°C,  w h i l e   t h e  

t e m p e r a t u r e   n e a r   the   c e i l i n g   d r o p s   a b o u t   5°C  c o m p a r e d  

w i t h   t he   s o l e   e m p l o y m e n t .  

c . R e f e r r i n g   to  F i g s .   16A  and  17A  i l l u s t r a t i n g   t h e  

c u r r e n t s   a t   1.5m  and  2.5m  h i g h e r   t h a n   the   f l o o r   l e v e l  

r e s p e c t i v e l y   when  the   a i r   c o n d i t i o n e r   is  s o l e l y   u s e d ,  

w h i l e   r e f e r r i n g   to  F i g s .   16B  and  17B  i l l u s t r a t i n g   t h e  

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

when  the   a p p a r a t u s   is   j o i n t l y   e m p l o y e d ,   which   r e s u l t s  

in  h e r e i n a f r e r ;  

The  v e l o c i t y   at  t he   t ime   of  j o i n t   e m p l o y m e n t   is   t w i c e  

as  much  as  the   c a s e   of  s o l e   e m p l o y m e n t ,   r e s u l t i n g   i n  

the   c i r c u l a t i o n   of  the   a i r   in  l a r g e   q u a n t i t y .  

The  c u r r e n t   at  t he   l e f t   of  the   p o s i t i o n   of  t h e   a i r  

c o n d i t i o n e r   l a r g e l y   moves  c o u n t e r c l o c k w i s e ,   w h i l e   a t  

the   r i g h t   t he   a i r   e x h a l e d   to  the   c e i l i n g   c i r c u a l t e d  



w i t h   l a r g e   v e l o c i t y ,   wh ich   p e r m i t s   coo l   a i r   i n ' l a r g e  

q u a n t i t y   at  t he   l o w e r   l e v e l   to  be  i n h a l e d   i n t o   t h e  

s u c t i o n   g a t e   at   t he   l o w e r   end  of  the   a p p a r a t u s .  

Though  the   v e l o c i t y   n e a r   the   c e i l i n g   i s   h i g h ,   at  t h e  

l e v e l   where   the   a i r   t o u c h e s   a  human  body  t he   v e l o c i t y  

is  r e l a t i v e l y   low  and  g i v e s   l i t t l e   i m p a c t   by  the   b l a s t  

a i r   h i t t i n g   d i r e c t l y .  

As  the  r e s u l t s   of  the   e x p e r i m e n t   have  been   d e s c r i b e d  

by  a  to  c  h e r e i n , t h e   e f f e c t   of  p r e s e n t i n g   the   l i t t l e  

t e m p e r a t u r e   v a r i a t i o n   b e t w e e n   the   u p p e r   and  t he   l o w e r  

l e v e l s   of  a  room  and  a  ve ry   p l e a s a n t   h e a t e d   s p a c e  

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

In  c e se   of  c o o l i n g ,   when  the   c i r c u l a t i o n   i s  

g e n e r a t e d   by  means  of  i n h a l i n g   and  m i x i n g   the   warm  a i r  

nea r   the  c e i l i n g   w i t h   the   b l a s t   a i r ,   i t   is   c l e a r l y  

u n d e r s t o o d   t h a t   room  t e m p e r a t u r e   can  be  e f f e c t i v e l y  

u n i f o r m a l i z e o   a l m o s t   the   same  as  the   c a s e   of  h e a t i n g ,  

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

e x p e r i e m n t s   i f   h e r e i n   o m i t t e d .  



1.  A  room  a i r   c i r c u a l t i n g   a p a p r a t u s   f o r   i n h a l i n g   r o o m  

a i r   and  e x h a l i n g   t h e   i n h a l e d   room  a i r   in  a  room  c o m p r i s i n g ;  

a  h o l l o w   c a s e   in  a  box  s h a p e   p r o v i d e d   w i t h   an  i n h a l e  

g a t e   f o r   room  a i r   at   l e a s t   at  a  l o w e r   end  of  e i t h e r  

an  u p p e r   end  or  a  l o w e r   end  of  t he   h o l l o w   c a s e ,  

a  s p o u t   g a t e   p r o v i d e d   at  an  u p p e r   p a r t   of  s a i d   h o l l o w  

c a s e   in  a  box  s h a p e   for   e x h a l i n g   i n h a l e d   a i r   to  a  r o o m ,  

a n d  

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

f o r   i n h a l i n g   and  e x h a l i n g   a i r .  

2.  The  room  a i r   c i r c u l a t i n g   a p p a r a t u s   as  c l a i m e d   i n  

c l a i m   1  w h e r e i n   t he   i n h a l e   g a t e s   a r e   f o r m e d   at  the   b o t h  

u p p e r   and  l o w e r   ends   of  s a i d   c a s e   and  the   two  i n h a l e  

g a t e s   a re   c o n s t r u c t e d   f o r   o p e n i n g   and  c l o s i n g   a l t e r n a t e l y .  



3.  The  room  a i r   c i r c u l a t i n g   a p p a r a t u s   as  c l a i m e d   i n  

c l a i m   1  w h e r e i n   s a i d   fan  is  p r o v i d e d   a t   t h e   b o t h   u p p e r  

and  l o w e r   e n d s   in  s a i d   c a s e .  

4.  The  room  a i r   c i r c u a l t i n g   a p p a r a t u s   as  c l a i m e d   i n  

c l a i m   1  f u r t h e r   c o m p r i s i n g   a  h u m i d i f y i n g   d e v i c e   b u i l t  

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

5.  The  room  a i r   c i r c u a l t i n g   a p p a r a t u s   as  c l a i m e d   i n  

c l a i m   1  f u r t h e r   c o m p r i s i n g   a  s e n s o r   fo r   d e t e c t i n g  

t e m p e r a t u r e   of  room  a i r   i n h a l e d   from  t h e   i n h a l e   g a t e  

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

fan  c o r r e s p o n d i n g   to  t e m p e r a t u r e   d e t e c t e d   by  the   s e n s o r  

for   m a i n t a i n i n g   room  a i r   t e m p e r a t u r e   in  t he   d e t e r m i n e d  

r a n g e .  



6.  The   room  a i r   c i r c u l a t i n g   a p p a r a t u s   as  c l a i m e d  

in   c l a i m   1  w h e r e i n   s a i d   h o l l o w   c a s e   in   a  box  s h a p e  

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

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

7.  A  room  a i r   c i r c u l a t i n g   a p p a r a t u s   c o m p r i s i n g   a  

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

end   p o r t i o n   of  t h e   c a s e ,   an  a i r   o u t l e t   a t   an  u p p e r  

r e g i o n   of  t h e   c a s e ,   and  a  f a n   w i t h i n   t h e   c a s e   t o   d r i v e  

a i r   f r o m   t h e   i n l e t   t o   t h e   o u t l e t .  

8.  A  room  of  a  b u i l d i n g   h a v i n g   means   f o r   h e a t i n g  

or   c o o l i n g   t h e   r o o m ,   and  in   a d d i t i o n   t h e r e t o   a  r o o m  

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

p r e c e d i n g   c l a i m s .  
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