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©  Blower  motor  cooling  arrangement. 

An  induced  draft  type  of  furnace  or  heating  system  (10) 
is  operated  with  a  fan  (31)  that  draws  cooling  air through  the 
motor (24) that  operates  the  fan  or  blower.  The  cooling  air is 
drawn  through  passage  means  (23, 27, 29, 35)  in  the  motor 
and  then  into  the  vent  stack  (11)  of  the  furnace  where  the 
cooling  air is  mixed  with  the  flue  products  and  the  mixture  is 
forced  out  of  the  vent  stack  of  the  furnace  (Figure  2). 



B a c k g r o u n d   of  t h e   i n v e n t i o n  

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  an  e l e c t r i c   b l o w e r   m o t o r  

c o o l i n g   a r r a n g e m e n t   a c c o r d i n g   to   t h e   p r e a m b l e   of  c l a i m   1 .  

F o r   s o m e t i m e   i t   i s   known  to  use   a  b l o w e r   in  t h e   v e n t  

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

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

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

v e n t   s t a c k   and  t h e   b l o w e r   was  o p e r a t e d   by  a  c o n v e n t i o n a l  

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

m o u n t e d   e x t e r n a l   to   t h e   s t a c k .   Wi th   t h e   e l e c t r i c   m o t o r  

m o u n t e d   e x t e r n a l   to  t h e   s t a c k ,   t h e   m o t o r   d e r i v e d   i t s  

b a s i c   c o o l i n g   f rom  t h e   a m b i e n t  a i r   t h r o u g h   t h e   use   o f  

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

T h i s   known  t y p e   of  an  a r r a n g e m e n t   o c c u p i e d   a  g r e a t   d e a l  

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

c o n s u m e s   a d d i t i o n a l   p o w e r .  

I t   i s   t h e r e f o r e   t h e   main   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   f o r   an  e l e c t r i c   b l o w e r   m o t o r   c o o l i n g   a r r a n g e -  

ment   w i t h   f e w e r   s p a c e   and  power   r e q u i r e m e n t s .   T h i s   o b j e c t  

i s   a c h i e v e d   by  t h e   i n v e n t i o n   as  c h a r a c t e r i z e d   in  c l a i m   1 .  

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

may  be  t a k e n   f rom  t h e   s u b c l a i m s .  



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

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   f o r   m o u n t i n g   an  e l e c -  

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

o p e r a t e   an  a s s o c i a t e d   i m p e l l e r   means   to   move  t h e  

c o m b u s t i o n   p r o d u c t s   in  t h e   v e n t   s t a c k .   The  m o t o r   i s  

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

m o t o r .   The  m o u n t i n g , m o t o r ,   and  i m p e l l e r   means   a r e  

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

a c r o s s   t h e   c o o l i n g   a i r   p a s s a g e   means   to  d r a w   c o o l i n g  

a i r   t r o u g h   t h e   m o t o r   s t r u c t u r e   to   c o o l   t h e   m o t o r  

and  t h e n   e x h a u s t   t h i s   a i r   i n t o   t h e   f u r n a c e   v e n t   s t a c k  

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

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

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

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

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

F i g u r e   1  i s   a  p i c t o r i a l   r e p r e s e n t a t i o n   of  a  f u r n a c e  

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

F i g u r e   2  i s   a  c r o s s   s e c t i o n   of  a  b l o w e r   means   s h o w i n g  

t h e   c o o l i n g   a r r a n g e m e n t   f o r   t h e   m o t o r ;   a n d  

F i g u r e   3  i s   an  i s o m e t r i c   d r a w i n g   of  t h e   m o t o r   and  f a n  

s t r u c t u r e .  



DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

Figure  1  discloses  a  pictorial  representation  of  a  cnn- 

ventional  heating  system  or  furnace  10  having  a  furnace  vent 

stack  11  mounted  through  the  tnp  12  of  the  furnace  10.  The  fur- 

nace  10  has  a  vestibule  13  in  which  are  placed  conventional  ap- 
pendages  and  controls  for  the  furnace.  In  the  vestibule  13  there 

are placed  various  parts  of  the  fuel  and  control  system  for  a 
furnace  10  as  exemplified  by  the  showing  of  a  control  transformer 

14,  a  gas  valve  15,  a  gas  inlet  pipe  16,  and  a  gas  pipe  17  to  a 
burner  (not  shown)  which  is  internal  to  the  furnace  10.  Internal 

to  the  furnace  10  and  not  shown  is  a  heat  exchanger  which  oper- 
ates  with  the  burner  fed  from  the  gas  pipe  17.  The  control 

equipment  including  the  transformer  14  and  the  gas  valve  15  along 
with  all  of  the  control  circuitry  are  conventional  in  a  gas  fired 
furnace.  While  a gas  fired  heating  system  has  been  specifically 
disclosed  in  Figure  1  it  should  be  understood  that  any  type  of 

heating  system  or  furnace  that  is  operated  with  an  induced  draft  

condition can  be  used. 

The  furnace  10  is  equipped  with  an  induced  draft  blower 

means  20  that  is  disclosed  as  mounted  in  the  vestibule  13  of  the 
furnace  10.  The  induced  draft  blower  20  is  energized  by  conduc- 
tors  21  and  22  from  control  equipment  (not  shown)  in  a  conven- 
tional  fashion.  The  induced  draft  blower  20  includes  a  blower 

motor  24  that  is  central  to  the  present  invention.  Its  detai ls  
will  be  provided  after  a  general  description  of  the  operation  of 

an  induced  draft  blower  type  of  furnace  10  is  completed.  The  -  

tor  24  operates  a  blower  or  impeller  means  31  (Figures  2  and  3) 
within  the  induced  draft  blower  20  that  draws  the  flue  gases  from 



the  combustion  chamber  and  the  internal  heat  exchanger  within  the 

furnace  10.  The  flue  gases  are  then  forced  out  of  the  stack  11 

as  indicated  by  the  arrow  25.  The  operation  of  the  motor  24 

draws  combustion  air  into  the  combustion  chamber  of  the  furnace 

10  where  it  is  efficiently  burned  to  supply  heat  to  the  heat 

exchanger.  Tne  flue  gases  are  then  positively  forced  up  the 

stack  11  rather  than  relying  on  gravity  as  in  conventional  fur- 

naces.  Also  moved  up  the  stack  11  is  some  cooling  air  which  has 

been  schematically  represented  at  26.  The  cooling  air  26  is 

drawn  through  the  motor  24  into  the  blower  means  20  and  is  com- 
bined  with  the  flue  gases.  The  combination  of  the  flue  gases  and 

the  cooling  air  26  is  forced  up  the  stack  11  and  provides  for  a 

positive  means  of  cooling  the  blower  motor  24  as  will  be 

described  in  detail  in  connection  with  Figures  2  and  3. 

In  Ficure  2  the  vestibule  13  of  the  furnace  10  has  been 
disclosed  having  an  opening  30  that  communicates  with  the  combus- 
tion  chamber.  Immediately  adjacent  the  opening  30  is  an  impeller 

means  31  of  a  centrifugal  or  squirrel  cage  type  of  blower.  At  32 

blower  or  impeller  blades  are  disclosed,  and  the  structure  of  the 

squirrel  cage  blower  31  is  of  a  conventional  design  at  least  as 
to  the  portion  32.  The  blower  means  31  further  has  an  impeller 
backplate  33  that  has  a  raised  portion  34  which  includes  a  plu- 
rality  of  holes  35,  the  purpose  of  which  will  be  described  la te r .  
The  raised  portion  34  of  the  backplate  33  is  used  to  par t ia l ly  
enclose  the  motor  24  in  a  protective  manner  from  the  inside  of 
the  stack  11.  The  motor  24  has  a  central  shaft  23  that  is 
disclosed  as  being  hollow  to  form  an  air  passage  between  the 
outside  ambient  air  in  the  vestibule  13,  and  the  interior  of  the 
stack  11.  The  motor  24  further  has  cooling  air  passage  means 
generally  disclosed  at  27  through  which  cooling  air  26  is  drawn. 

The  hollow  shaft  23  forms  part  of  the  cooling  air  passage  means. 



In  the  disclosure  of  Figure  2 the  cooling  air  drawn 

through  the  cooling  air  passage  means  27  can  flow  through  the 

holes  35  in  the  impeller  backplate  33  as  well  as  being  drawn 

through  the  center  opening  of  the  motor  shaft  23.  The  blower 

housing  20  further  has  an  end  member  40  or  a  housing  backplate 

that  forms  one  side  of  the  blower.  This  can  best  be  seen  in  Fig- 
ure  1.  There  is  a  small  space  29  between  the  housing  backplate 
40  and  the  impeller  backplate  33  that  forms  a  further  air  passage 
for  the  air  flow  disclosed  at  26. 

The  operation  of  the  furnace  and  the  blower  20  can  best 
be  explained  in  connection  with  Figure  2.  when  the  motor  24  is 

energized  and  is  rotating,  the  impeller  means  31  is  driven  by  the 

motor  means  24  and  rotates  to  draw  combustion  products  indicated 

at  39  into  the  impeller  means  31  where  they  are  driven  up  the 

stack  11  as  indicated  at  25.  The  operation  of  the  blower  motor 
means  24,  in  rotating  the  impeller  means  31,  creates  a  pressure 
drop  between  the  free  ambient  air  around  the  motor  24  and  the 

vent  stack  11.  This  pressure  drop  causes  the  cooling  air  26  to 
flow  through  the  shaft  23,  the  passage  means  27  and  into  the 

stack  11.  Some  of  the  air  is  drawn  through  the  holes  35  into  the 

stack  11  while  other  parts  of  the  air  flow  are  at  29  between  the 
scroll  wall  40  and  the  back  wall  33  of  the  impeller  means  31. 

It  is  important  to  point  out  at  this  time  that  the 
mounting  of  the  motor  24  into  a  hole  or  opening  in  the  vent  stack 
11  reduces  the  silhouette  of  the  structure  and  further  allows  for 
the  development  of  well  defined  cooling  air  passage  means  to 
allow  cooling  air  to  be  drawn  through  the  motor  to  keep  the  motor 
and  its  bearing  structure  within  an  acceptable  operating  range. 
The  air  26  that  is  used  for  cooling  is  drawn  from  the  ambient  air 
into  the  stack  11  wnere  it  is  mixed  with  the  flue  gases  and  this 
mixture  is  then  expelled  through  the  stack  11  as  indicated  at  25. 

By  creating  a  pressure  drop  across  the  openings  from  ambient  air 



to  the  interior  of  the  stack  11  a  safe  operating  mode  that  allows 

for  positive  cooling  of  the  blower  motor  24  is  created. 

In  Figure  3  an  isometric  view  of  part  of  the  structure 

in  detail  has  been  discloses.  Tne  difference  between  Figure  3 

and  Figure  2  is  that  the  shaft  23  is  shown  as  a  solid  shaft  as 

opposed  to  a  hollow  shaft  and  vent  holes  35  are  not  shown.  In 

Figure  3  the  shaft  23  is  disclosed  passing  into  motor  coils  24' 

that  are  placed  in'a  motor  means  24.  The  cooling  entering  the 

motor  means  24  has  been  again  designated  at  26  as  a  number  of 

phantom  lines.  The  blower  structure  20  has  been  disclosed  viewed 

from  inside  of  the  furnace  10,  and  it  becomes  apparent  that  the 

blower  20  is  a  squirrel  cage  type  of  blower  having  the  impeller 

backplate  33  but  in  the  version  disclosed  in  Figure  3  the  holes 

35  have  not  been  provided  as  all  of  the  air  passes  in  space  29 

between  the  housing  backplate  40  and  the  impeller  backplate  33. 

The  structure  disclosed  in  Figure  3  has  generally  the  same  refer-  

ence  numerals  as  that  disclosed  in  Figure  2,  and  a  further  de- 

scription  is  believed  unnecessary.  The  operation  of  the  impeller 

means  31  causes  air  to  be  driven  by  the  impeller  means  31  up  the 
stack  11  as  indicated  at  25.  The  rotation  of  the  impeller  means 
31  creates  a  pressure  drop  that  draws  the  cooling  air  26 through 

the  motor  25  and  exhausts  the  cooling  air  26  in  the  space  29 

between  the  impeller  backplate  33  and  the  housing  backplate  40 

where  the  air  mixes  with  the  products  of  combustion. 
The  primary  differences  between  the  disclosures  of  Fig- 

ures  2  and  3  are  in  the  design  and  extent  of  the  cooling  passage 
means  for  carrying  the  cooling  air  26  into  the  stack  11.  In  Fig- 
ure  2  a  motor  shaft  23  that  is  hollow  has  been  disclosed  along 
with  vent  holes  35  in  the  impeller  backplate  33.  In  Figure  3 

this  means  of  cooling  has  been  done  away  and  the  sole  cooling 

path  is  through  the  motor  structure  and  between  the  impeller 
backplate  33  and  the  housing  backplate  40. 



The  exact  s t ruc tu re   for  implementing  the  present  inven- 

tion  is  not  l imited  to  the  spec i f i c   s t ruc tu ra l   d e t a i l s   d i s c l o s e d  

by  the  a p p l i c a n t .   The  invention  is  broadly  d i rec ted   to  the  p r i n -  

ciple  of  drawing  cooling  air  through  a  blower  motor  that  has 

cooling  air  passage  means  that  extend  from  the  normal  ambient 

surrounding  to  the  i n t e r io r   of  a  vent  stack  of  a  furnace.  The 

opera t ion   of  the  blower  within  the  vent  stack  c rea tes   a  p r e s s u r e  

drop  that   draws  cooling  air  through  the  cooling  air  passage  means 

to  cool  the  motor  and  then  mixes  this   air  with  the  products  of  

combustion  from  the  furnace  where  they  are  in  turn  expelled  in 

the  furnace  vent  stack.  Many  modi f ica t ions   of  the  s t ruc tu re   o f  

the  present   invent ion  are  poss ib l e ,   and  the  app l ican t   wishes  to  

be  l imited  in  the  scope  of  his  invention  solely  by  the  scope  of  

the  appended  c l a i m s .  



1 . A n e l e c t r i c   b l o w e r   m o t o r   c o o l i n g   a r r a n g e m e n t   a d a p t e d   to   b e  

o p e r a t e d   in   c o n j u n c t i o n   w i t h   a  h e a t i n g   s y s t e m   v e n t   s t a c k  

to   c o o l   t h e   b l o w e r   m o t o r   w i t h   f r e e   a m b i e n t   a i r   w h i l e  

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

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

means   ( 2 3 , 2 7 , 2 9 )   in  s a i d  m o t o r   (24)  e x t e n d i n g   f rom  s a i d  

f r e e   a m b i e n t   a i r   to   an  i n t e r i o r   p o r t i o n   of  s a i d   v e n t  

s t a c k   (11  ) .  

2 . C o o l i n g   a r r a n g e m e n t   a c c o r d i n g   to   c l a i m   1  w i t h   s a i d   m o t o r  

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

v e n t   s t a c k ,   c  h  a  r  a  c  t   e  r  i  z  e  d   i  n  t  h   a  t  

s a i d   c o o l i n g   a i r   p a a s a g e   means   ( 2 3 , 2 7 , 2 9 )   e x t e n d   t o   a n  

i n t e r i o r   p o r t i o n   of  s a i d   v e n t   s t a c k   (11)  a d j a c e n t   t o  

s a i d   i m p e l l e r   means   ( 3 1 ) .  

3 . C o o l i n g   a r r a n g e m e n t   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   i  n  t  h   a  t  s a i d   i m p e l l e r   means   ( 3 1 )  

i n c l u d e s   s q u i r r e l   c a g e   i m p e l l e r   m e a n s   (32)  m o u n t e d   f o r  

r o t a t i o n   in   a  h o u s i n g   s c r o l l   (40)  t h a t   f o r m s   p a r t   o f  

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

4 . C o o l i n g   a r r a n g e m e n t   a c c o r d i n g   to   c l a i m   3,  c  h  a  r  a  c -  

t  e  r  i  z  e  d   i  n  t  h   a  t  s a i d   i m p e l l e r   m e a n s ( 3 1 )  

i n c l u d e s   an  i m p e l l e r   b a c k p l a t e   ( 3 3 ) w i t h   a  c e n t r a l   o p e n i n g  

c o n n e c t e d   to   moun t   s a i d   i m p e l l e r   means   to   s a i d   b l o w e r  

m o t o r   (24)  w i t h   s a i d   i m p e l l e r   b a c k p l a t e   (33)  h a v i n g  

a  p o r t i o n   (34)  p a r t i a l l y   c o v e r i n g   s a i d   b l o w e r   m o t o r   ( 2 4 )  

and  s a i d   o p e n i n g   in  s a i d   v e n t   s t a c k   (11)  to   p r o t e c t   s a i d  

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

t i m e   p r o v i d i n g   a  p o r t i o n   (29)  of  s a i d   c o o l i n g   a i r   p a s s a g e  

m e a n s .  



5.  C o o l i n g   a r r a n g e m e n t   a c c o r d i n g   to  c l a i m   4 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i n  t h a t   s a i d  

p o r t i o n   (34)  of  s a i d   i m p e l l e r   b a c k p l a t e   (33)  h a s  

o p e n i n g s   (35)  as  p a r t   of  s a i d   c o o l i n g   a i r   p a s s a g e  

m e a n s .  

6.  C o o l i n g   a r r a n g e m e n t   a c c o r d i n g   to   c l a i m   4 ,  

c  h  a  r  a  c  t  e  r  i  z  e  d   i  n   t h a t ,  

s a i d   b l o w e r   m o t o r   (24)  has   a  h o l l o w   r o t o r   s h a f t   ( 2 3 )  

as  p a r t   of  s a i d   c o o l i n g   a i r   p a s s a g e   m e a n s .  

7.  C o o l i n g   a r r a n g e m e n t   a c c o r d i n g   to   c l a i m   5,  c  h  a  r  -  

a  c  t   e  r  i  z  e  d   i  n  t  h   a  t  s a i d   s q u i r r e l  

c a g e   i m p e l l e r   means   (31)  and  s a i d   i m p e l l e r   b a c k p l a t e  

means   (33)  fo rm  p a r t   of  a m b i e n t   a i r   m o v e m e n t   m e a n s  

to   p r o v i d e   a  p r e s s u r e   d r o p   b e t w e e n   s a i d   a m b i e n t   a i r  

and  s a i d   v e n t   s t a c k   to   draw  s a i d   a m b i e n t   a i r   t h r o u g h  

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

s a i d   m o t o r .  
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