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@  Hand  held  hot  air  blower. 

A  hot  air  gun  or  blower  of  the  type  useable  for  blistering 
paint  on  a  painted  surface  for  easing  the  removal  of  paint 
thereof  has  a  housing  (2,  3)  with  internal  brackets  (24a-b, 
25a-e, 26a-c,  27a-e, 28a-e,  30a-c,  31a-e,  50a-b)  supporting 
and  retaining  a  switch  assembly  (36),  a  circuit  board  (51),  a 
motor  (69)  having  an  impeller  (40),  a  motor  mount  (101),  a 
shroud  (41)  surrounding  the  impeller  (40),  and  a  heating  ele- 
ment  (11).  The  internal  brackets  supporting  these  elements 
are  configured  so  as  to  provide  a  number  of  air  passages  (60, 
61a-b,  62a-b,  63)  between  the  elements  and  the  interior wall  of 
the  housing.  In  addition  to  drawing  air  through  a  rear  portion  of 
the  gun,  air  is  drawn  through  an  annular  opening  (14a)  in  the 
front  of  the  gun  between  the  cover  (12)  for  the  heating  element 
(11)  and  the  housing  (2,  3).  The  air  thus  passes  over  the 
covered  heating  coil  (212)  and  is  preheated  before  being 
blown  by  the  impeller  (40)  directly  over  the  coil  (212)  for  pri- 
mary  heating.  At  least  one  wave-like  flange  (53)  is  received  be- 
tween  spaced  interior  brackets  (26a-b)  in  the  housing  for  pro- 
viding  a  press  fit  of  the  components  between  the  two  housing 
halves  (2, 3)  thus  eliminating  the  need  for  mechanical  fasteners 
for  mounting  the  components  of  the  gun. 



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

a r e   known  in   t h e   a r t   w h i c h   d i r e c t   a  f l o w   of  h e a t e d   a i r  

a t   an  o b j e c t .   D e v i c e s   of  t h i s   t y p e   w h i c h   a r e   s p e c i f i c a l l y  

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

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

b l i s t e r   to   f a c i l i t a t e   t h e   s u b s e q u e n t   r e m o v a l   t h e r e o f  

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

S t a t e s   p a t e n t s   1 , 9 9 5 , 2 4 0 ;   2 , 4 8 1 , 7 6 0 ;   2 , 5 7 7 , 2 6 9 ;   3 , 0 9 4 , 6 0 6 ;  

3 , 1 0 9 , 0 8 3   and  3 , 1 1 5 , 5 6 7 .  

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

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

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

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

w h i c h   a r e   p r o n e   to   f a i l u r e   o v e r   c o n t i n u e d   u s e .   U n i t s ,  

of   t h e   t y p e   s u c h   as  h a n d - h e l d   h a i r   d r y e r s ,   s a c r i f i c e  

h i g h   t e m p e r a t u r e   e l e v a t i o n   and  add  h i g h   v o l u m e   of  a i r  

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

s i z e   w i t h o u t   o v e r h e a t i n g   of  i n e x p e n s i v e   c o m p o n e n t s .  

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

p u r p o s e s   b e c a u s e   t h o s e   d e v i c e s   c a n n o t   a t t a i n   t h e   n e c e s s a r y  
a i r   t e m p e r a t u r e   r e q u i r e d   to   e f f e c t i v e l y   b l i s t e r   t h e   p a i n t .  

A d d i t i o n a l l y ,   v a r i o u s   s h a p e s   of  i m p e l l e r s   or   f a n  

b l a d e s   a r e   known  in  t h e   a r t   f o r   g e n e r a t i n g   an  a i r   f l o w  

by  r o t a t i o n   t h e r e o f   by  means   of  a  m o t o r .   Such  i m p e l l e r s ,  

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

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

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

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

t h u s   r e q u i r i n g   more  work   to   move  a  g i v e n   v o l u m e   of  a i r  

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

p a s s e d   a  g i v e n   p o i n t   in  t h e   d e v i c e .   M o r e o v e r ,   i f   t h e  

a i r   moved  by  t h e   i m p e l l e r   i s   to   be  s u b s e q u e n t a l l y  

t r e a t e d ,   such   as  by  h e a t i n g ,   s u c h   t r e a t m e n t   may  b e  

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

h e a t i n g   i t s e l f   may  c o n t r i b u t e   to  u n e v e n   p r e s s u r e s  

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



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

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

i m p e l l e r   or   fan   in   an  a t t e m p t   to  " s t r a i g h t e n "   t h e   a i r  

f l o w .   One  s u c h   d e v i c e   i s   d e s c r i b e d ,   f o r   e x a m p l e ,   i n  

USLP  4 , 0 3 9 , 7 7 4   w h i c h   makes   use   of  a  cone   h a v i n g   a  

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

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

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

H e a t i n g   c o i l   a s s e m b l i e s   a r e   known  in  t h e   a r t   f o r  

use   in   v a r i o u s   t y p e s   of  h o t   a i r   b l o w i n g   d e v i c e s ,   s u c h   a s  

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

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

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

h e a t i n g   e l e m e n t ,   g e n e r a l l y   in  t h e   f o r m   of   a  c o i l   w i r e ,  

d i s p o s e d   s u c h   t h a t   t h e   b l o w e r   moves   a i r   to   be  h e a t e d  

a x i a l l y   o v e r   t h e   c o i l ,   s u c h   t h a t   when  t h e   a i r   e x i t s   t h e  

a s s e m b l y   i t   ha s   b e e n   e l e v a t e d   in  t e m p e r a t u r e   by  t h e   c o i l .  

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

s u p p o r t i n g   means   t h e r e f o r ,   d i s p o s e d   o p e n l y   w i t h i n   t h e  

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

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

d e f i n e d   by  t h e   c o i l   i t s e l f   and  t h e   i n t e r i o r   w a l l   of   t h e  

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

d e s c r i b e d   in  U n i t e d   S t a t e s   p a t e n t s   3 , 9 4 3 , 3 2 9 ;   3 , 9 4 7 , 6 5 9 ;  

3 , 1 0 9 , 0 8 3 ;   2 , 7 7 8 , 9 1 9 ;   2 , 7 3 0 , 6 0 9 ;   2 , 0 4 1 , 6 8 7 ;   1 , 9 5 5 , 2 4 0 ;  

1 , 8 2 1 , 5 2 5   and  1 , 7 7 7 , 7 4 4 .  

O t h e r   known  h e a t i n g   c o i l   a s s e m b l i e s   h a v e   a  s l e e v e  

or  o t h e r   i n t e r i o r   means   s u r r o u n d i n g   t h e   c o i l   in  t h e  

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

v o l u m e   f o r   p a s s a g e   of  a i r   o v e r   t h e   c o i l s .   E x a m p l e s   o f  

d e v i c e s   of  t h i s   t y p e   a r e   d e s c r i b e d   in  U n i t e d   S t a t e s  

p a t e n t s   4 , 1 9 8 , 5 5 6 ;   3 , 8 5 7 , 0 1 6 ;   3 , 6 6 8 , 3 7 0 ;   3 , 6 1 2 , 8 2 4   a n d  

3 , 0 9 4 , 6 0 6 .  

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

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

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

r e q u i r i n g   a  s u f f i c i e n t   v o l u m e   of   e x t r e m e l y   h o t   a i r ,   s u c h  

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



to  b l i s t e r   by  t h e   a p p l i c a t i o n   of   i n t e n s e   h e a t   t h e r e t o ,  

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

t h e s e   d e m a n d s   w h i c h   i s   i n e x p e n s i v e ,   e a s y   to   a s s e m b l e ,  

and  has   r e l a t i v e l y   few  e l e m e n t s .   A  f u r t h e r   p r o b l e m   i n  

t h e   d e s i g n   and  m a n u f a c t u r e   of  s u c h   h e a v y   d u t y   h e a t i n g  

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

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

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

t h e   r e m a i n d e r   of  t h e   d e v i c e   so  as  to   n o t   c a u s e   a  d a n g e r  

to   t h e   u s e r .  

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  h a n d - h e l d   h o t   a i r   gun  f o r   b u t   n o t   l i m i t e d   t o  

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

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

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

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

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

I t   i s   a  f u r t h e r   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   s u c h   a  h o t   a i r   gun  w h i c h   has   a  n u m b e r   o f  

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

f a s t e n i n g   means   as  p o s s i b l e .  

A n o t h e r   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   i s   t o  

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

o p e r a t i o n   by  p r e h e a t i n g   a i r   d r awn   i n t o   t h e   u n i t   b e f o r e  

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

h e a t i n g .   The  a i r   d r a w n   in  t h e   f r o n t   of   t h e   u n i t   a l s o  

s u b s t a n t i a l l y   r e d u c e s   t h e   t e m p e r a t u r e   of  o u t s i d e   c a s e ;  
t h i s   a l l o w s   us  to   p a s s   U .L .   t e m p e r a t u r e   r e q u i r e m e n t   w i t h  

l o w e r   c o s t   p l a s t i c s   and  s u p p l i e s   more   o p e r a t o r   c o m f o r t .  

A  f u r t h e r   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   i s   t o  

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

a s s e m b l y   c o n s i s t i n g   of  two  h a l v e s ,   e a c h   h o u s i n g   h a l f  

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

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

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

c o m p o n e n t s .  



I t   i s   a n o t h e r   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   t o  

p r o v i d e   an  i m p e l l e r   and  s h r o u d   a s s e m b l y   f o r   a  b l o w e r  

d e v i c e   w h i c h   o p e r a t e   in  c o m b i n a t i o n   to   p r o v i d e   an  e s s e n -  

t i a l l y   u n i f o r m ,   l o w - t u r b u l e n t   a i r   f l o w .  

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

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

e l e m e n t s   w h i c h   a r e   e a s i l y   a s s e m b l e d   and  r e t a i n e d .  

A  f u r t h e r   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   i s   t o  

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

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

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

A n o t h e r   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   i s   t o  

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

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

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

s u r r o u n d i n g   c o m p o n e n t s   so  as  to   m i n i m i z e   h e a t   t r a n s f e r  

t h e r e t o ,   t h e r e b y   c o n t r i b u t i n g   to   s a f e r   o p e r a t i o n   o f  

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

The  a b o v e   o b j e c t s   a r e   i n v e n t i v e l y   a c h i e v e d   in  a  

h o t   a i r   gun  h a v i n g   a  h o u s i n g   c o n s i s t i n g   of   two  j o i n e d  

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

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

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

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

h e a t e r   u n i t ,   w i t h i n   t h e   h o u s i n g .   The  m o t o r ,   m o t o r   m o u n t ,  

s h r o u d   and  h e a t e r   u n i t   a r e   r e t a i n e d   in  t h e   b r a c k e t s   s o  

as  to   fo rm  a  c o n t i n u o u s   a s s e m b l y .   The  b r a c k e t s   f o r  

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

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

b e t w e e n   t h e   b r a c k e t s ,   and  b e i n g   r e t a i n e d   t h e r e i n   w h e n  

t h e   two  h a l v e s   of  t h e   h o u s i n g   a r e   j o i n e d   and  h e l d  

t o g e t h e r   by  s u i t a b l e   f a s t e n e r s .  

In  o r d e r   to   p r o v i d e   a  t i g h t   p r e s s   f i t ,   t h e   f l a n g e  

may  be  made  w a v e - l i k e   a l o n g   a  p o r t i o n   of  t h e   c i r c u m f e r e n c e  

to   i n c r e a s e   f l a n g e   t h i c k n e s s   to   e x e r t   p r e s s u r e   b e t w e e n  

t h e   b r a c k e t s   to   m a i n t a i n   t h e   a d j a c e n c y   of   t h e   f l a n g e s  

r e c e i v e d   b e t w e e n   t h e   b r a c k e t s ,   as  w e l l   a  t i g h t l y  



r e t a i n i n g   t h e   e n t i r e   a s s e m b l y   so  t h a t   no  r a t t l e   or   o t h e r  

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

a i r   g u n .  
The  b r a c k e t s   a r e   a r r a n g e d   w i t h i n   t h e   h o u s i n g   w i t h  

r a d i a l   s p a c e s   t h e r e b e t w e e n   so  as  to   p r o v i d e   a  p l u r a l i t y  

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

h o u s i n g   w a l l   and  t h e   e x t e r i o r   w a l l s   of  t h e   v a r i o u s  

c o m p o n e n t s .   The  h o u s i n g   f o r   t h e   gun  has   a  p l u r a l i t y   o f  

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

i s   d r a w n   by  t h e   a c t i o n   of  t h e   m o t o r - d r i v e n   i m p e l l e r ,   a n d  

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

t h e   h e a t e r   u n i t .   A d d i t i o n a l l y ,   t h e   gun  has   an  a n n u l a r  

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

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

t h r o u g h   t h i s   o p e n i n g   and  i s   t h u s   p r e h e a t e d   by  t h e   h e a t  

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

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

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

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

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

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

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

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

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

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

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

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

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

s u b s t a n t i a l l y   t h e   same  as  t h e   i m p e l l e r   b l a d e s .   The  a i r  

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

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

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

is   a l r e a d y   m o v i n g   in   t h e   d i r e c t i o n   d e f i n e d   by  t h e   c u r v e  

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

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

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



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

h a v i n g   an  a n n u l a r   m o u n t i n g   e l e m e n t ,   w h i c h   may  be  c o m p r i s e d  

of  p l a s t i c ,   and  two  c e r a m i c   end  f a c e s   w i t h   a  c e r a m i c  

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

wound  and  a  c e r a m i c   s l e e v e   d i s p o s e d   t h e r e b e t w e e n .   E a c h  

e l e m e n t   has   a  p o l y g o n a l   ( i . e . ,   r o t a t i o n   p r e v e n t i n g )  

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

g a u g e   p o l y g o n a l   w i r e   r e t a i n e r   t h e r e t h r o u g h .   The  r e t a i n e r  

i s   s w a g e d   a t   one  end  and  i s   f i t t e d   w i t h   a  p r e s s   f i t   w a s h e r  

a t   i t s   o p p o s i t e   end  f o r   s i m u l t a n e o u s l y   a x i a l l y   a n d  

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

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

Each   of  t h e   end  f a c e s   w h i c h   a r e   d i s p o s e d   a d j a c e n t  

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

h a v e   v e i n s   e x t e n d i n g   t o w a r d   t h e   i n t e r i o r   of  t h e   s l e e v e  

w h i c h   a r e   r e c e i v e d   in  t h e   s l e e v e   so  as  to   f o r m   i n  

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

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

ON  THE  DRAWINGS 

F i g u r e   1  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  a  h o t   a i r  

gun  c o n s t r u c t e d   in   a c c o r d a n c e   w i t h   t h e   p r i n c i p l e s   of  t h e  

p r e s e n t   i n v e n t i o n .  

F i g u r e   2  i s   a  f r o n t   e l e v a t i o n a l   v i e w   of  t h e   h o t  

a i r   gun  shown  in  F i g u r e   1 .  

F i g u r e   3  i s   a  s i d e   e l e v a t i o n a l   v i e w ,   p a r t l y   i n  

s e c t i o n ,   of  t h e   h o t   a i r   gun  shown  in  F i g u r e   1  w i t h  

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

c o m p o n e n t s .  

F i g u r e   4  i s   a  s e c t i o n a l   v i e w   of  t h e   h o t   a i r   g u n  
shown  in  F i g u r e   3  t a k e n   a l o n g   l i n e   I V - I V .  

F i g u r e   5  i s   a  s e c t i o n a l   v i e w   of  t h e   h o t   a i r   g u n  

shown  in   F i g u r e   3  t a k e n   a l o n g   l i n e   V - V .  

F i g u r e   6  i s   a  s i d e   e l e v a t i o n a l   v i e w   of  o n e - h a l f  

of  t h e   h o u s i n g   shown  in  F i g u r e   3  w i t h   t h e   i n t e r i o r  

c o m p o n e n t s   r e m o v e d   t h e r e f r o m .  



F i g u r e   7  i s   a  s e c t i o n a l   v i e w   of  a  p o r t i o n   of  t h e  

h o u s i n g   shown  in  F i g u r e   6  t a k e n   a l o n g   l i n e   V I I - V I I .  

F i g u r e   8  i s   a  s e c t i o n a l   v i e w   cf   a  p o r t i o n   of   t h e  

h o u s i n g   shown  in  F i g u r e   6  t a k e n   a l o n g   l i n e   V I I I - V I I I .  

F i g u r e   9  i s   a  s e c t i o n a l   v i e w   of  a  p o r t i o n   of  t h e  

h o u s i n g   shown  in  F i g u r e   5  t a k e n   a l o n g   l i n e   I X - I X .  

F i g u r e   10  i s   a  s e c t i o n a l   v i e w   of  t h e   p o r t i o n   o f  

t h e   h o u s i n g   shown  in  F i g u r e   9  t a k e n   a l o n g   l i n e   X - X .  

F i g u r e   11  i s   a  s e c t i o n a l   v i e w   of  an  i m p e l l e r   a n d  

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

p r i n c i p l e s   of  t h e   p r e s e n t   i n v e n t i o n .  

F i g u r e   12  i s   a  s e c t i o n a l   v i e w   t a k e n   a l o n g   l i n e  

I I - I I   of  F i g .   1 1 .  

F i g u r e   13  is   an  end  v i e w   of  t h e   m o t o r   m o u n t  

e m p l o y e d   in  t h e   a s s e m b l y   shown  in  F i g .   1 1 .  

F i g u r e   14  i s   a  c i r c u i t   d i a g r a m   f o r   t h e   h e a t i n g  

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

F i g u r e   15  i s   a  s e c t i o n a l   v i e w   of  a  h e a t i n g   c o i l  

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

of  t h e   p r e s e n t   i n v e n t i o n .  

F i g u r e   16  i s   an  end  v i e w   of  t h e   h e a t i n g   c o i l  

a s s e m b l y   shown  in  F i g u r e   1 5 .  

F i g u r e   17  i s   an  e x p l o d e d   p e r s p e c t i v e   v i e w   of  t h e  

h e a t i n g   c o i l   a s s e m b l y   shown  in  F i g u r e   1 5 .  

A  h a n d - h e l d   h o t   a i r   gun  c o n s t r u c t e d   in  a c c o r d a n c e  

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

e x t e r i o r   s i d e   and  f r o n t   e l e v a t i o n a l   v i e w s   in  F i g u r e s   1  

and  2.  The  gun  1  has   a  h o u s i n g   c o m p r i s e d   of  two  h o u s i n g  

s h e l l s   2  and  3.  When  j o i n e d ,   t h e   s h e l l s   2  and  3  p r o v i d e  

a  p i s t o l   g r i p   4,  a  g u a r d   5  j o i n e d   to  t h e   g r i p   4  by  a  

c o n n e c t o r   22,  and  a  b a r r e l   p o r t i o n   6.  The  s h e l l s   2  and  3 

f u r t h e r   f o rm  an  a i r   i n l e t   b a f f l e   7  h a v i n g   a  p l u r a l i t y   o f  

r e a r w a r d   a i r   i n l e t s   38,  d e s c r i b e d   in  g r e a t e r   d e t a i l   b e l o w .  

The  s h e l l s   2  and  3  a r e   h e l d   t o g e t h e r   by  a  p l u r a l i t y   o f  

f a s t e n e r s   8,  s u c h   as  s c r e w s .   The  e x t e r i o r   of  t h e   b a r r e l  

p o r t i o n   6  may  h a v e   i n d e n t a t i o n s   9  and  10  f o r   r e c e i v i n g  

m a n u f a c t u r e r ' s   l a b e l s ,   w a r n i n g s ,   and  t h e   l i k e .   T h e  

s h e l l s   2  and  3  may  c o n s i s t ,   f o r   e x a m p l e ,   of  p l a s t - c .  



The  h o u s i n g   f o r m e d   by  t h e   j o i n e d   s h e l l s   2  and  3 

c o n t a i n s   a  h e a t e r   u n i t   11,  h a v i n g   an  e x t e r i o r   m e t a l  

c a s i n g   13,  a  p o r t i o n   of  w h i c h   p r o j e c t s   f r o m   an  o p e n i n g   14  

a t   t h e   f r o n t   of  t h e   gun  1.  As  shown  in  F i g u r e   6,  t h e  

o p e n i n g   14  is   f o r m e d   by  a  r im   14a  of  e a c h   of   t h e   s h e l l s  

2  and  3.  The  f r o n t   of  t h e   c a s i n g   13,  as  b e s t   s e e n   i n  

F i g u r e   2,  has   a  g u a r d   to   p r e v e n t   m o s t   o b j e c t s   f r o m   c o m i n g  

i n t o   c o n t a c t   w i t h   t he   h e a t i n g   c o i l   d i s p o s e d   i n s i d e   t h e  

c a s i n g   13.  The  g u a r d   i s   in   t h e   f o r m   of  a  c e n t r a l l y  

d i s p o s e d   hub  13a  h a v i n g   a  p l u r a l i t y   of   r a d i a l l y   e x t e n d i n g  

s t r u s t s   13b  j o i n i n g   t h e   hub  13a  to   t h e   c a s i n g   13.  A 

p l u r a l i t y   of  r a d i a l   a p e r t u r e s   13c  a r e   t h u s   f o r m e d   b e t w e e n  

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

The  gun  1  has   an  a c t u a t o r   16  w h i c h   i s   p a r t   of  a  

s w i t c h   a s s e m b l y   36  ( shown  in  F i g u r e   3)  r e c e i v e d   in   t h e  

h o u s i n g   f o r m e d   by  t h e   s h e l l s   2  and  3.  The  a c t u a t o r   16  

p r o j e c t s   to   t h e   e x t e r i o r   of  t h e   gun  1  t h r o u g h   an  e l o n g a t e d  

o p e n i n g   4a  f o r m e d   by  t h e   s h e l l s   2  and  3,  and  i s   s l i d e a b l e  

t h e r e i n   to   t u r n   t h e   m o t o r   o p e r a t i n g   t h e   gun  1  on  and  o f f ,  

and  to   o p e r a t e   t he   m o t o r   a t   d i f f e r e n t   s p e e d s   and  t h e   h e a t e r  

a t   l o w e r   w a t t a g e   and  t e m p e r a t u r e   r a n g e s .   A  h e a v y   d u t y  

e l e c t r i c a l   c o r d   15  i s   r e c e i v e d   w i t h i n   t h e   h o u s i n g   f o r m e d  

by  t h e   s h e l l s   2  and  3  f o r   s u p p l y i n g   p o w e r   to   t h e   gun  1 .  

As  b e s t   s e e n   in   F i g u r e   8,  t h e   two  s h e l l s   2  a n d  

3  a r e   j o i n e d   by  a  t o n g u e - a n d - g r o o v e   a r r a n g e m e n t .   A  t o n g u e  
18  i s   c a r r i e d   a t   t h e   p e r i m e t e r   of  t h e   s h e l l   3  and  a  

c o m p l e m e n t a r y   s h a p e d   g r o o v e   19  i s   c a r r i e d   a l o n g   t h e  

c o r r e s p o n d i n g   p e r i m e t e r   of   t h e   s h e l l   2.  When  t h e   t o n g u e  

18  i s   r e c e i v e d   in   t h e   g r o o v e   19,  an  i n t e r i o r   seam  17  a n d  

an  e x t e r i o r   r e c e s s   17a  a r e   f o r m e d .   The  r e c e s s   1 7 a  

f a c i l i t a t e s   p r y i n g   a p a r t   of   t h e   s h e l l s   2  and  3  i f   n e c -  

e s s a r y ,   a f t e r   r e m o v a l   of   t h e   f a s t e n e r s   8  and  a p p r o v e s  

a p p e a r a n c e .  
As  shown  in   F i g u r e   3,  t h e   gun  1  c o n t a i n s   a  

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

in   t h e   s h e l l s   2  and  3.  I t   w i l l   be  u n d e r s t o o d   t h a t   t h e   s h e l l s  



2  and  3  a r e   e s s e n t i a l l y   m i r r o r   i m a g e s ,   and  t h e r e f o r   i n  

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

3,  and  in  F i g u r e   6  o n l y   t h e   d e t a i l s   of  t h e   s h e l l   3  a r e  

shown .   The  ma in   c o m p o n e n t s   r e c e i v e d   and  r e t a i n e d   in  t h e  

s h e l l s   2  and  3  a r e   t h e   a f o r e m e n t i o n e d   s w i t c h   a s s e m b l y   3 6 ,  

a  c i r c u i t   b o a r d   51,  a  m o t o r   69  h a v i n g   an  i m p e l l e r   4 0 ,  

a  m o t o r   m o u n t   42,  a  s h r o u d   41  s u r r o u n d i n g   t h e   i m p e l l e r   4 0 ,  

and  t h e   a f o r e m e n t i o n e d   h e a t e r   u n i t   11.  F u r t h e r   d e t a i l s  

of  t h e   c o o p e r a t i o n   among  and  m o u n t i n g   of   t h e s e   c o m p o n e n t s  

a r e   d e s c r i b e d   b e l o w .   The  s w i t c h   a s s e m b l y   36  i s   r e c e i v e d  

in  s p a c e d   b r a c k e t s   24a  and  24b  (shown  in  F i g u r e   6)  i n  

t h e   h o u s i n g   s h e l l   3.  The  s w i t c h   a s s e m b l y   36  i s   c o n n e c t e d  

v i a   l e a d s   37  in   a  s t a n d a r d   m a n n e r   to   t h e   e x t e r i o r   p o w e r  

c o r d   15.  The  e x t e r i o r   p o w e r   c o r d   15  t e r m i n a t e s   in  a  

f l a n g e d   c o l l a r   35  w h i c h   i s   r e c e i v e d   in   an  a n n u l a r   r e t a i n e r  

33  f o r m e d   in  t h e   s h e l l   3.  The  p o s t s   34  may  be  p r o v i d e d  

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

a d d i t i o n   to   a  m o l d e d   c o r d   s e t   r e l i e f .  

The  s w i t c h   a s s e m b l y   36  has   f u r t h e r   l e a d s   3 7 a  

c o n n e c t e d   to  t h e   c i r c u i t   b o a r d   51  in  a  s t a n d a r d   m a n n e r .  

The  c i r c u i t   b o a r d   51  i n c l u d e s   r e c t i f y i n g   c o m p o n e n t s   a n d  

o t h e r   c i r c u i t r y   n e c e s s a r y   f o r   o p e r a t i n g   t h e   m o t o r   69  a n d  

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

a r e   w e l l   known  to  t h o s e   s k i l l e d   in  t h e   a r t ,   and  t h e r e f o r e  

t h e   s p e c i f i c   w i r i n g   n e e d   n o t   be  d e s c r i b e d   in  g r e a t e r  
d e t a i l .   The  c i r c u i t   b o a r d   51  i s   r e t a i n e d   in  s p a c e d  

b r a c k e t s   50a  and  50b  f o r m e d   in  t h e   s h e l l   3 .  

The  m o t o r   m o u n t   42  has   a  p l u r a l i t y   of  r a d i a l   f i n s  

43  w h i c h   in  c o m b i n a t i o n   fo rm  an  a n n u l a r   r e c e p t a c l e ,   a s  

b e s t   s e e n   in   F i g u r e   4,  f o r   r e c e i v i n g   t h e   m o t o r   69.  T h e  

m o t o r   69  i s   h e l d   t h e r e i n   by  s u i t a b l e   f a s t e n e r s   64,  s u c h  

as  s c r e w s .   As  s t a t e d   a b o v e ,   t h e   m o t o r   69  has   a  s h a f t   39  

on  w h i c h   an  i m p e l l e r   40  h a v i n g   a  p l u r a l i t y   of  r a d i a l l y  

e x t e n d i n g   i m p e l l e r   v a n e s   i s   m o u n t e d .   The  i m p e l l e r   40  

i s   r a p i d l y   r o t a t e d   by  t h e   m o t o r   6 9 .  



The  i m p e l l e r   40  i s   s u r r o u n d e d   by  a  s h r o u d   41  

d i s p o s e d   a d j a c e n t   to  t h e   m o t o r   m o u n t   42.  The  s h r o u d   4 1  

c o l l e c t s   and  d i r e c t s   a i r   moved  by  t h e   i m p e l l e r   40  a n d  

c o m m u n i c a t e s   w i t h   t h e   h e a t e r   u n i t   11  f o r   t r a n s p o r t i n g   t h e  

a i r   moved  by  t h e   i m p e l l e r   40  o v e r   a  r e s i s t a n c e   h e a t i n g  

c o i l - 4 4   in  t h e   h e a t e r   u n i t   11.  The  h e a t e r   u n i t   11  h a s  

a  p l a s t i c   a n n u l a r   c o n n e c t o r   52  w h i c h   r e c e i v e s   t h e   s h r o u d  

41.  The  c o n n e c t o r   52  i s   d i s p o s e d   a d j a c e n t   a  c e r a m i c   e n d  

cap  46  h a v i n g   a  p l u r a l i t y   of  r a d i a l   v a n e s   48  e x t e n d i n g  

f rom  a  c e n t r a l   hub  49  so  as  to   p r o v i d e   a  p l u r a l i t y   o f  

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

t h e r e t h r o u g h .   The  end  cap   46  i s   a d j a c e n t   a  h o l l o w  

c y l i n d r i c a l   c e r a m i c   s l e e v e   45  w h i c h   i s   c l o s e d   a t   i t s  

o p p o s i t e   end  by  a n o t h e r   i d e n t i c a l   end  cap   46,  a l s o  

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

t h r o u g h ,   so  as  to   p r o v i d e   a  c e r a m i c   s h e l l   f o r   t h e  

r e s i s t a n c e   h e a t e r   c o i l   44.  The  c o i l   44  i s   h e l i c a l l y  

wound  on  a  c e r a m i c   c o r e   d i s p o s e d   w i t h i n   t h e   c e r a m i c  

s h e l l .   An  i n s u l a t i n g   s l e e v e   12  i s   d i s p o s e d   b e t w e e n   t h e  

c e r a m i c   s h e l l   and  t h e   m e t a l   c a s i n g   13.  As  b e s t   s e e n   i n  

F i g u r e   5,  t h e   c o n n e c t o r   52  has   an  i n t e r i o r   r im   55  f r o m  

w h i c h   a  p l u r a l i t y   of   s t r u t s   56  r a d i a l l y   i n w a r d l y   p r o j e c t  

and  j o i n   a  c e n t r a l   hub  58.  The  hub  58  as  w e l l   as  t h e   e n d  

c a p s   46  and  t h e   c e r a m i c   c o r e   a b o u t   w h i c h   t h e   c o i l   44  i s  

wound  e a c h   h a v e   a  c e n t r a l   s q u a r e   b o r e   t h e r e i n   f o r  

r e c e i v i n g   a  s q u a r e   r e t a i n e r   59  w h i c h   f i x e s   t h e   r e l a t i v e  

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

l e a d s   60  f o r   s u p p l y i n g   c u r r e n t   to   t h e   c o i l   44  a r e   g u i d e d  

by  t h e   c o n n e c t o r   52  and  a r e   c o n n e c t e d   to   t h e   c i r c u i t  

b o a r d   51  and  p o w e r   c o r d   1 5 .  

Each   h o u s i n g   s h e l l   2  and  3  has   a  p l u r a l i t y   o f  

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

f o r   r e c e i v i n g   and  r e t a i n i n g   t h e   a b o v e - i d e n t i f i e d   c o m p o n e n t s .  
Each   s h e l l   has   an  u p p e r   f o r w a r d   b r a c k e t   p a i r   c o n s i s t i n g  

of   b r a c k e t s   25a  and  25b  f o r m i n g   a  r e c e p t a c l e   25c  t h e r e -  

b e t w e e n .   The  b r a c k e t   25a  has   a  s u b s t a n t i a l l y   v e r t i c a l  

w a l l   25d  and  t h e   b r a c k e t   25b  has   a  c o r r e s p o n d i n g   s u b -  

s t a n t i a l l y   v e r t i c a l   w a l l   25e .   When  t h e   h a l v e s   2  and  3 



a r e   j o i n e d ,   t h e   v e r t i c a l   w a l l s   f o r m   an  a i r   p a s s a g e   60  

t h e r e b e t w e e n   as  shown  in  F i g u r e   5 .  

Each   h o u s i n g   s h e l l   2  and  3  f u r t h e r   has   a  f o r w a r d  

c e n t r a l   b r a c k e t   p a i r   c o n s i s t i n g   of  b r a c k e t s   26a  and  2 6 b  

f o r m i n g   a  r e c e p t a c l e   26c  t h e r e b e t w e e n .   As  a l s o   b e s t   s e e n  

in  F i g u r e   5,  a i r   p a s s a g e s   61a  and  61b  a r e   f o r m e d   b e t w e e n  

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

b r a c k e t   p a i r .  

E a c h   h o u s i n g   s h e l l   2  and  3  f u r t h e r   h a s   a  l o w e r  

f o r w a r d   b r a c k e t   p a i r   c o n s i s t i n g   of   b r a c k e t s   27a  and  2 7 b ,  

f o r m i n g   a  r e c e p t a c l e   27c  t h e r e b e t w e e n .   The  b r a c k e t   2 7 a  

has   a  s u b s t a n t i a l l y   v e r t i c a l   w a l l   27d  and  t h e   b r a c k e t   2 7 b  

has   a  s u b s t a n t i a l l y   v e r t i c a l   w a l l   27e .   As  b e s t   s e e n   i n  

F i g u r e   5,  an  a i r   p a s s a g e   63  i s   f o r m e d   b e t w e e n   t h e s e  

v e r t i c a l   w a l l s   when  t h e   h a l v e s   2  and  3  a r e   j o i n e d .  

A d d i t i o n a l   a i r   p a s s a g e s   62a  and  62b  a r e   f o r m e d   b e t w e e n   t h e  

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

p a i r ,   t h e   r e a r   b r a c k e t   p a i r   30a  and  30b  and  31a  and  3 1 b  

a r e   s i m i l a r l y   e q u i p p e d   a t   66b  and  6 5 b .  

E a c h   h o u s i n g   s h e l l   2  and  3  has   an  u p p e r   r e a r  

b r a c k e t   p a i r   28a  and  28b  f o r m i n g   a  r e c e p t a c l e   28c  t h e r e -  

b e t w e e n .   The  b r a c k e t   28a  has   a  g e n e r a l l y   v e r t i c a l   w a l l  

28d  and  t h e   b r a c k e t   28b  has   a  g e n e r a l l y   v e r t i c a l   w a l l   2 8 e  

w h i c h ,   as  b e s t   s e e n   in  F i g u r e   4,  f o rm  an  a i r   p a s s a g e   67  

when  t h e   h a l v e s   2  and  3  a r e   j o i n e d .  

Each   h o u s i n g   s h e l l   2  and  3  f u r t h e r   has   a  c e n t r a l  

r e a r   b r a c k e t   p a i r   c o n s i s t i n g   of   b r a c k e t s   30a  and  3 0 b  

f o r m i n g   a  r e c e p t a c l e   30c  t h e r e b e t w e e n .   A d d i t i o n a l   a i r  

p a s s a g e s   66a  and  66b,   as  b e s t   s e e n   in  F i g u r e   4,  a r e  

f o r m e d   b e t w e e n   t h e   u p p e r   r e a r   b r a c k e t   p a i r   and  t h e   c e n t r a l  

r e a r   b r a c k e t   p a i r .  

Each   h o u s i n g   s h e l l   2  and  3  a l s o   has   a  l o w e r   r e a r  
b r a c k e t   p a i r   c o n s i s t i n g   of   b r a c k e t s   31a  and  31b  f o r m i n g   a  

r e c e p t a c l e   31c  t h e r e b e t w e e n .   The  b r a c k e t   31a  h a s   a  

g e n e r a l l y   v e r t i c a l   w a l l   31d  and  t h e   b r a c k e t   31b  has   a  

g e n e r a l l y   v e r t i c a l   w a l l   31e  w h i c h ,   when  t h e   h o u s i n g   h a l v e s  

2  and  3  a r e   j o i n e d ,   fo rm  an  a i r   p a s s a g e   68  t h e r e b e t w e e n ,  

as  b e s t   s e e n   in  F i g u r e   4.  A i r   p a - s a g e s   65a  and  65b ,   a s  



b e s t   s e e n   in   F i g u r e   4,  a r e   f o r m e d   b e t w e e n   t h e   c e n t r a l   r e a r  

b r a c k e t   p a i r   and  t he   l o w e r   r e a r   b r a c k e t   p a i r .  

The  h o u s i n g   s h e l l   3  has   a  p l u r a l i t y   of  f a s t e n e r -  

r e c e i v i n g   b o s s e s   23  f o r   r e c e i v i n g   t h e   f a s t e n e r s   8.  T h e  

h o u s i n g   s h e l l   2  has   a  p l u r a l i t y   of  a p e r t u r e s   t h e r e i n   i n  

r e g i s t r y   w i t h   t h e   b o s s e s   23.  A d d i t i o n a l l y ,   as  shown  i n  

F i g u r e   6,  s e v e r a l   of  t h e   b r a c k e t s   h a v e   s u p p o r t i n g   s t r u t s  

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

s t i f f e n i n g   and  s t r e n g t h e n i n g   t h e   b r a c k e t s .   The  s t r u t s  

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

As  shown  in  F i g u r e s   3  and  5,  and  in  f u r t h e r  

d e t a i l   in  F i g u r e s   9  and  10,   t h e   c o n n e c t o r   52  i s   f o r c e d  

i n t o   t i g h t   a d j a c e n t   c o n n e c t i o n   w i t h   t h e   s h r o u d   41  by  a  

f l a n g e   t h i c k e n e r   53  w h i c h   e x t e n d s   a r o u n d   t h e   p e r i p h e r y   o f  

t h e   c o n n e c t o r   52.  The  t h i c k e n e r   53,  as  shown  in  d e t a i l  

in   F i g u r e   9,  i s   r e c e i v e d ,   f o r   e x a m p l e ,   b e t w e e n   b r a c k e t s  

26a  and  26b  t o g e t h e r   w i t h   a  hook   13e  c a r r i e d   on  a  f l a n g e  

13d  of  t h e   m e t a l   c a s i n g   13  of  t h e   h e a t e r   u n i t   11.   T h e  

f r e e   end  13f   of  t h e   hook   13e  i s   s l i g h t l y   b e n t   so  as  t o  

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

26a  and  26b  by  i n i t i a l l y   s l i g h t l y   s p r e a d i n g   t h e   b r a c k e t s  

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

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

and  f u r t h e r   c o n t r i b u t i n g   to   q u i e t e r   o p e r a t i o n   by  m i n i m i z i n g  

v i b r a t i o n - i n d u c e d   n o i s e   and  r a t t l i n g .   The  m o u n t i n g   d e t a i l s  

shown  in  F i g u r e   9  f o r   t h e   b r a c k e t s   26a  and  26b  a p p l y   a s  

w e l l   to   a l l   f o r w a r d   b r a c k e t   p a i r s   shown  in  F i g u r e   6 .  

A  p e r i p h e r a l   r im   42a  of  t h e   m o t o r   m o u n t   42  and  a  

p e r i p h e r a l   r im   of   t h e   s h r o u d   41  i s   r e c e i v e d   b e t w e e n   t h e  

t h r e e   r e a r w a r d   p a i r s   of  b r a c k e t s   in  t h e   gun  1,  as  s h o w n  

in  F i g u r e s   3  and  4,  and  i s   t h u s   t i g h t l y   f i x e d ,   so  as  t o  

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

p a s s a g e   t h e r e t h r o u g h .  

As  m e n t i o n e d   a b o v e ,   t h e   r e a r   b a f f l e   7  of  t h e   g u n  
1  has   a  p l u r a l i t y   of  a i r   i n l e t   o p e n i n g s   38  t h e r e i n .   As  

shown  in  d e t a i l   in   F i g u r e   7,  t h e   i n l e t s   38  a r e   f o r m e d   b y  

a  p l u r a l i t y   of  s t e p p e d   w a l l s   21  w h i c h   a l t e r n a t e   w i t h  



c u r v e d   w a l l s   40,  t h e   i n l e t s   38  b e i n g   f o r m e d   t h e r e b e t w e e n  

a b o v e   and  b e l o w   t h e   c u r v e d   w a l l s   2 0 .  

A i r   f l o w   w i t h i n   t h e   gun  1  d i r e c t e d   by  a  c o m b i n -  

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

c o o p e r a t i o n   w i t h   t h e   c o m p o n e n t s   d i s p o s e d   in  t h e   i n t e r i o r  

of  t h e   gun  1  i s   i n d i c a t e d   by  t h e   a r r o w s   shown  i n  

F i g u r e   3.  A i r   i s   d r awn   t h r o u g h   t h e   r e a r   i n l e t s   38  b y  

t h e   a c t i o n   of  t h e   i m p e l l e r   40  t h r o u g h   a  r a d i a l   o p e n i n g  

43a  in  t h e   m o t o r   m o u n t   42,  p a s s e s   o v e r   t h e   v a n e s   of  t h e  

i m p e l l e r   40,  i s   c o l l e c t e d   by  t h e   s h r o u d   51  and  d i r e c t e d  

in  a  u n i f o r m   s t r e a m   o v e r   t h e   h e a t i n g   c o i l   44,   and  e x i t s  

t h e   gun  t h r o u g h   t h e   o p e n i n g s   48  in  t h e   end  cap   46  and  t h e  

o p e n i n g s   13c  in   t h e   m e t a l   c a s i n g   13.  A d d i t i o n a l l y ,   a i r  

i s   d r a w n   i n w a r d l y   t h r o u g h   t h e   o p e n i n g   14  in  t h e   f r o n t   o f  

t h e   gun  1  by  t h e   a c t i o n   of  t h e   i m p e l l e r   40.  T h i s   a i r  

p a s s e s   b e t w e e n   t h e   e x t e r i o r   of   t h e   m e t a l   c a s i n g   13  o f  

t h e   h e a t e r   u n i t   11  and  t h e   i n t e r i o r   w a l l s   of   t h e   h o u s i n g  

s h e l l s   2  and  3,  and  i s   t h u s   p r e h e a t e d   as  i t   p a s s e s   o v e r  

t h e   c a s i n g   13.  A f t e r   s u c h   p r e h e a t i n g ,   t h e   a i r   i s   d r a w n  

t h r o u g h   t h e   p a s s a g e s   60,  61a ,   61b ,   62a ,   62b  and  63  s h o w n  

in  F i g u r e   5.  The  a i r   f l o w s   a r o u n d   t h e   e x t e r i o r   of   t h e  

s h r o u d   41  and  t h e n   t h r o u g h   p a s s a g e s   67,  66a ,   66b ,   6 5 a ,  

65b  and  68  shown  in  F i g u r e   4.  The  a i r   i s   t h e n   d r a w n  

t h r o u g h   t h e   o p e n i n g   43a  and  i s   m i x e d   w i t h   t h e   r e a r   i n l e t  

a i r   f r om  t h e   i n l e t s   38  f o r   p r i m a r y   h e a t i n g   by  m o v e m e n t  

o v e r   t h e   c o i l   44.  P r e h e a t i n g   of  a  p o r t i o n   of  t h e   a m b i e n t  

a i r   no t   o n l y   r a i s e s   t h e   t e m p e r a t u r e   of  t h e   o u t p u t   a i r  

w i t h o u t   t h e   e x p e n d i t u r e   of  a d d i t i o n a l   i n p u t   p o w e r ,   t h e r e b y  

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

h o u s i n g   s h e l l s   2  and  3  by  d r a w i n g   h e a t   away  t h e r e f r o m  

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

o p e r a t o r   c o m f o r t .  

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

u s i n g   a  s m a l l   n u m b e r   of  m e c h a n i c a l   f a s t e n e r s ;   t h e   o n l y  
m e c h a n i c a l   f a s t e n e r s   r e q u i r e d   a r e   t h e   f a s t e n e r s   64  f o r  

a f f i x i n g   t h e   m o t o r   69  to  t h e   m o t o r   m o u n t   42,  and  t h e  

f a s t e n e r s   8  u s e d   to  h o l d   t h e   h o u s i n g   s h e l l s   2  and  3 



t o g e t h e r .   A l l   o t h e r   c o m p o n e n t s   a r e   r e t a i n e d   in  t h e   gun  1 

by  p r e s s   f i t .  

The  c o n c e p t   of  r e v e r s e   a i r   f l o w   f r o m   o p e n i n g   1 4 a  

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

a r o u n d   t he   h e a t e r   u n i t   11.  T e s t i n g   has   shown  t h e   r e v e r s e  
a i r   f l o w   to  p r o v i d e   s u b s t a n t i a l   i m p r o v e m e n t   in   p e r f o r m a n c e  

m a t e r i a l   of  o p e r a t o r   p r o t e c t i o n   and  c o o l d o w n   a f t e r   use   i f  

t h e   u n i t   is   s u p p o r t e d   t i p   up  to  p r o v i d e   n a t u r a l   c o n v e c t i o n  

f l o w   t h r o u g h   t h e   u n i t   f r om  o p e n i n g   38  t h r o u g h   o p e n i n g   1 4 .  

An  i m p e l l e r   and  s h r o u d   a s s e m b l y   f o r   t h e   b l o w e r  

d e v i c e   i s   g e n e r a l l y   r e f e r e n c e d   a t   101  in   F i g .   11.  T h e  

a s s e m b l y   101  has   a  s h r o u d   41  w h i c h   r e c e i v e s   a  m o t o r   m o u n t  

42  by  p r e s s   f i t   t h e r e i n .   The  m o t o r   m o u n t   42  has   an  i n d e x i n g  

e l e m e n t   in   t h e   f o r m   of  a  t a b   or  p r o j e c t i o n   104  w h i c h   i s  

r e c e i v e d   in   a  c o m p l i m e n t a r y   r e c e s s   105  in  t h e   s h r o u d   4 1 .  

The  s h r o u d   41  t a p e r s   in   t h e   d i r e c t i o n   of  a i r   f l o w   t h e r e -  

t h r o u g h   to   an  o u t l e t   p o r t   106  w h i c h   i s   r e c e i v e d   in   a  f r e e  

end  107  of  a  c h a n n e l   in   a  c o n n e c t o r   52  f o r   t r a n s p o r t i n g   a i r  

f rom  t h e   a s s e m b l y   101  to   t h e   r e m a i n d e r   of  t h e   b l o w e r   d e v i c e .  

An  i m p e l l e r   40  i s   d i s p o s e d   w i t h i n   t h e   i n t e r i o r   o f  

t h e   s h r o u d   41.  The  i m p e l l e r   40  as  b e s t   s e e n   in   F i g .   1 2 ,  

has   a  p l u r a l i t y   of   c u r v e d   r a d i a l l y   e x t e n d i n g   b l a d e s   1 1 0  

t h e r e o n ,   f a n n i n g   o u t w a r d l y   f rom  a  c e n t r a l   hub  112 .   E a c h  

b l a d e   110  has   an  a i r   m o v i n g   s u r f a c e   111  i n t e g r a l l y   f o r m e d  

t h e r e o n .  

The  s h r o u d   41  has   a  p l u r a l i t y   of  i n t e r n a l   l a n d s  

113  w h i c h   a r e   a r r a n g e d   so  as  to  p r o v i d e   a  p l u r a l i t y   o f  

s p a c e d ,   r a d i a l l y   e x t e n d i n g   c u r v e d   a p e r t u r e s   114 ,   as  s h o w n  

in  F i g .   12.  The  c u r v e d   a p e r t u r e s   114  a s s u m e   a  c u r v e   g e n -  

e r a l l y   c o r r e s p o n d i n g   to  t h e   c u r v e   of  t h e   b l a d e s   110  of  t h e  

i m p e l l e r   40.  As  t h e   i m p e l l e r   40  i s   r o t a t e d ,   ( d e s c r i b e d   i n  

g r e a t e r   d e t a i l   b e l o w )   t h e   a i r   moved  by  t h e   i m p e l l e r   b l a d e s  

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

c u r v e   of   t h e   b l a d e s   110.   The  c o r r e s p o n d i n g l y   s h a p e d   o p e n i n g s  

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

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

u n i f o r m   f l o w   of  a i r   t h r o u g h   t h e   o u t l e t   p o r t   1 0 6 .  



The  i m p e l l e r   40  i s   r o t a t e d   by  a  m o t o r   69  h a v i n g  

a  r o t o r   119  t e r m i n a t i n g   in  a  s h a f t   39  r e c e i v e d   in   t h e  

hub  112  of  t h e   i m p e l l e r   40.  The  m o t o r   69  i s   r e c e i v e d  

in  a  r e c e s s   117  of  t h e   m o t o r   m o u n t   42  f o r m e d   by  a  

p l u r a l i t y   of  r a d i a l   r i b s   or   s t r u t s   43  so  as  to   a b u t  

a g a i n s t   an  a n n u l a r   r i n g   121  c e n t r a l l y   d i s p o s e d   in   t h e  

m o t o r   m o u n t   42.  The  r i n g   121  has   a  c e n t r a l   o p e n i n g   1 2 5  

f o r   r e c e i v i n g   t h e   r o t o r   119 .   The  m o t o r   69  i s   f i x e d   i n  

p l a c e   by  s u i t a b l e   f a s t e n i n g   means   64,  s u c h   as  m a c h i n e  

s c r e w s .   The  m o t o r   69  has   e l e c t r i c a l   l e a d s   123 .   T h e  

r i b s   43  a r e   e a c h   f u r t h e r   s t r e n g t h e n e d   by  an  e n l a r g e d  

s t i f f e n e r   124  and  a r e   c o n n e c t e d   to   a  p e r i p h e r a l   r i n g   4 2 a .  

A  s o l i d   web  115  s p a n s   t h e   o p e n i n g s   b e t w e e n   e a c h   r i b   4 3 .  

An  a n n u l a r   a i r   i n l e t   43a  i s   f o r m e d   b e t w e e n   t h e   webs  1 1 5  

and  t h e   r i n g   1 2 1 .  

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

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

r e f e r e n c e d   a t   11  in   F i g u r e   15.  The  a s s e m b l y   11  has   a n  

a n n u l a r   s u p p o r t   e l e m e n t   52,  w h i c h   may  be  c o m p r i s e d   o f  

p l a s t i c ,   and  a  h o l l o w   c y l i n d r i c a l   c e r a m i c   s l e e v e   2 0 3  

c l o s e d   a t   e a c h   end  by  r e s p e c t i v e   c e r a m i c   end  c a p s   2 0 4  

and  205.   E a c h   end  cap   204  and  205  has   a  c e n t r a l   h u b  

49  (and  49a)  f rom  w h i c h   a  p l u r a l i t y   of  s t r u t s   or   v a n e s  

r a d i a l l y   e x t e n d   so  as  to   d e f i n e   a  p l u r a l i t y   of  a n n u l a r l y  

d i s p o s e d   o p e n i n g s   or   v e n t s   206  in  t h e   end  cap   204 ,   and  a  

l i k e   p l u r a l i t y   of  o p e n i n g s   or   v e n t s   208  in  t h e   end  c a p  
205.   The  h u b s   49  and  49a  f o r   e a c h   of  t h e   end  c a p s   2 0 4  

and  205,   and  t h e   v a n e s   r a d i a l l y   e x t e n d i n g   t h e r e f r o m ,  

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

203  so  as  to  f o rm  a  s h o u l d e r   in   c o m b i n a t i o n   w i t h   t h e  

o u t e r   r im  of  t h e   c a p s   204  and  205  so  as  to   p r o v i d e   a  
c e r a m i c   i n s u l a t i n g   s h e l l   or   h o u s i n g   in  c o m b i n a t i o n   w i t h  

t h e   s l e e v e   203.   A  c e r a m i c  c o r e  2 1 0  i s   c e n t r a l l y  d i s p o s e d  

w i t h i n   t h e   i n t e r i o r   of  t h e   h o u s i n g   f o r m e d   by  t h e   s l e e v e  

203  and  t h e   end  c a p s   204  and  205.   The  c o r e   210  has   a  

h e l i c a l   g r o o v e   211  f o r m e d   t h e r e o n   w h i c h   r e c e i v e s   a  

h e l i c a l   s p i r a l   h e a t i n g   c o i l   212 .   The  h e a t i n g   c o i l   2 1 2  

is   of  t he   t y p e   w e . l   known  to  t h o s e   s k i l l e d   in  t h e   a r t  

and  may  c o n s i s t ,   ëor  e x a m p l e ,   of  h e a v y   g a u g e   r e s i s t a n c e  



w i r e .   The  f l i g h t s   of  t h e   c o i l   212  may  be  f u r t h e r  

s e p a r a t e d   and  i n s u l a t e d   by  s m a l l   p r o j e c t i o n s   213  on  t h e  

c o r e   2 1 0 .  

As  shown  in  t h e   c i r c u i t   d i a g r a m   in  F i g u r e   1 4 ,  

t h e   c o i l   212  has   a  c e n t e r   t a p   218  and  two  end  t e r m i n a l s  

2 1 5 - a n d   239.   The  c e n t e r   t a p   218  i s   g u i d e d   w i t h i n   a  

r a d i a l   s l o t   235  in  t h e   c o r e   210  to   t h e   end  of  t h e   c o r e  

210,   a t   w h i c h   p o i n t   t h e   w i r e   218  e n t e r s   an  a p e r t u r e  

207  in  t h e   end  cap   204  and  i s   c o n n e c t e d   to  an  e x t e r i o r  

w i r e   217  by  a  c o n n e c t o r   219.   One  end  t e r m i n a l   215  o f  

t h e   c o i l   212  i s   r e c e i v e d   and  r e t a i n e d   b e t w e e n   two  s p a c e d  

p o s t s   242  f o r m e d   on  t he   c o r e   210  and  i s   c o n d u c t e d   t h r o u g h  

one  o f   t h e   a p e r t u r e s   206  in  t h e   end  cap   204 ,   w h e r e i n   i t  

i s   c o n n e c t e d   to  a n o t h e r   e x t e r i o r   w i r e   214  by  a n o t h e r  

c o n n e c t o r   216.   The  o t h e r   end  t e r m i n a l   239  of  t h e   c o i l  

212  e x t e n d s   t h r o u g h   an  a x i a l   c h a n n e l   236  w i t h i n   t h e   c o r e  

210,   t h e   c h a n n e l   236  t e r m i n a t i n g   in  a  r a d i a l   s l o t   2 3 7  

a d j a c e n t   t h e   end  cap   205.   The  w i r e   239  i s   c o n d u c t e d  

t h r o u g h   t h e   c h a n n e l   236  and  t h e   s l o t   237  f o r   c o n n e c t i o n  

to  t h e   c o i l   212.   The  o p p o s i t e   end  of   t h e   t e r m i n a l   2 3 9  

i s   c o n d u c t e d   t h r o u g h   a n o t h e r   o p e n i n g   241  in  t h e   end  c a p  
204  w h e r e i n   i t   i s   c o n n e c t e d   to  a n o t h e r   e x t e r i o r   w i r e  

220  by  means   of  a n o t h e r   c o n n e c t o r   2 3 8 .  

The  a n n u l a r   s u p p o r t   e l e m e n t   52  has   a  p l u r a l i t y   o f  

e x t e r i o r   v a n e s   52a  r a d i a l l y   d i s p o s e d   a r o u n d   t h e   p e r i p h e r y  

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

52,  and  t h e   r e m a i n d e r   of   t h e   a s s e m b l y   c o n n e c t e d   t h e r e t o ,  

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

c o i l   a s s e m b l y   11  i s   to   be  e m p l o y e d .   The  a n n u l a r   s u p p o r t  

e l e m e n t   52  f u r t h e r   has   a  c e n t r a l l y   d i s p o s s e d   b o s s   2 2 5  

f rom which   a  p l u r a l i t y   of  r i b s   or  s t r u t s   221  r a d i a l l y  

e x t e n d   t o w a r d   t h e   o u t e r   r im  t h e r e o f .   The  o u t e r   r im   h a s  

_ a  p . " . , g  2   f o r , j  f i h E ?  e x t e r i o r  w i r e s _ 2 1 4  ,   2 1 7  
and  220  to  e x i t   f o r   c o n n e c t i o n   to  a  p o w e r   s o u r c e .  



A  c y l i n d r i c a l   s p a c e r   224,   w h i c h   may  a l s o   b e  

c o m p r i s e d   of  c e r a m i c   m a t e r i a l ,   e x t e n d s   c e n t r a l l y   t h r o u g h  
t h e   a n n u l a r   s u p p o r t   e l e m e n t   52  b e t w e e n   t he   b o s s   225  a n d  

t h e   end  cap   204.   The  e n t i r e   a s s e m b l y   i s   h e l d   t o g e t h e r ,  
and  t h e   r e l a t i v e   p o s i t i o n s   of  t he   e l e m e n t s   f i x e d ,   by  a  

r e t a i n e r   230  in  t h e   fo rm  of   h e a v y   g a u g e   s q u a r e   w i r e .  

The  r e t a i n e r   231  i s   s w a g e d   a t   one  end  232  t h e r e o f .  

Each   e l e m e n t   of  t h e   a s s e m b l y   11  has   a  c e n t r a l l y   d i s p o s e d  

s q u a r e   b o r e   f o r   r e c e i v i n g   t h e   r e t a i n e r   231.   The  end  c a p  
205  has   a  c e n t r a l l y   d i s p o s e d   s q u a r e   b o r e   230 ,   t h e   c o r e  
210  has   a  c e n t r a l l y   d i s p o s e d   s q u a r e   b o r e   229,   t h e   e n d  

cap  204  has   a  c e n t r a l l y   d i s p o s e d   s q u a r e   b o r e   228  and  t h e  

b o s s   225  of  t h e   a n n u l a r   s u p p o r t   e l e m e n t   52  has   a  c e n t r a l l y  

d i s p o s e d   s q u a r e   b o r e   226.   The  s p a c e r   224  has   a  c e n t r a l l y  

d i s p o s e d   b o r e   227,   w h i c h   may  be  s q u a r e   or  c i r c u l a r ,   s i n c e  

i t   i s   n o t   a b s o l u t e l y   n e c e s s a r y   to   r a d i a l l y   r e s t r a i n   t h e  

s p a c e r   224.   A  w a s h e r   233  i s   d i s p o s e d   b e t w e e n   t h e   s w a g e d  

end  232  of  t h e   r e t a i n e r   231  and  t h e   end  cap   205.   T h e  

o p p o s i t e   f r e e   end  of  t h e   r e t a i n e r   231  e x t e n d s   s l i g h t l y  

b e y o n d   t h e   b o s s   225  and  has   a  p r e s s   f i t   r e t a i n i n g   w a s h e r  

234,   s u c h   as  a  T i n n e r m a n   n u t ,   f o r c e d   t h e r e o n .   The  w a s h e r  

234  has   a  c o r r e s p o n d i n g l y   s h a p e d   o p e n i n g   240  t h e r e i n   a n d  

i s   s l i g h t l y   bowed  s u c h   t h a t   once   in  p l a c e   t h e   e d g e s   o f  

t h e   o p e n i n g   240  p r o v i d e s   s u f f i c i e n t   f r i c t i o n   a g a i n s t   t h e  

r e t a i n e r   231  so  as  to   h o l d   a l l   of  t h e   e l e m e n t s   t o g e t h e r .  

The  e l e m e n t s   a r e   t h u s   e a s i l y   l o n g i t u d i n a l l y   f i x e d   i n  

r e l a t i v e   p o s i t i o n ,   and  t h e   s q u a r e . c r o s s   s e c t i o n   of  t h e  

r e t a i n e r   231  r e c e i v e d   in  t h e   r e s p e c t i v e   s q u a r e   b o r e s  

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

t h e   e l e m e n t s .   I t   w i l l   be  u n d e r s t o o d   t h a t   a l t h o u g h   t h e  

r e t a i n e r   231  i s   shown  as  h a v i n g   a  s q u a r e   c r o s s   s e c t i o n ,  

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

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

D - s h a p e ,   or  t h e   l i k e ,   t h e   b o r e s   of  t h e   r e s p e c t i v e   c o m p o n -  
e n t s   t h r o u g h   w h i c h   t h e   r e t a i n e r   231  e x t e n d s   b e i n g   c o r r e s -  

p o n d i n g l y   s h a p e d .  



The  e n t i r e   a s s e m b l y   11  can  t h u s   be  e a s i l y   a s s e m b l e d  

w i t h o u t   t he   n e c e s s i t y   of  t i m e - c o n s u m i n g   a d j u s t m e n t   of   t h e  

v a r i o u s   e l e m e n t s .   The  c o i l   212  can  be  wound  on  t h e   c o r e  

210  and  t h e   l e a d s   e x t e n d i n g   t h e r e f r o m   e a s i l y   i n s e r t e d  

a p p r o p r i a t e l y   t h r o u g h   t h e   end  cap   204 ,   a f t e r   w h i c h   a l l  

e l e m e n t s   can  be  p l a c e d   in  s u c c e s s i o n   on  t h e   r e t a i n e r   2 3 1  

as  shown  in  t he   e x p l o d e d   v i e w   of   F i g u r e   17.  The  e n t i r e  

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

b l o w e r   d e v i c e   in   w h i c h   i t   i s   to   be  u s e d .  



1.  A  h a n d - h e l d   h o t   a i r   gun  c o m p r i s i n g :  

a  h o u s i n g   h a v i n g   a  f r o n t   o p e n i n g ;   a  h e a t i n g  

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

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

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

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

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

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

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

o p e n i n g .  

2.  A  ho t   a i r   gun  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 e a t i n g   e l e m e n t   p r o j e c t s   o u t   of  and  b e y o n d   s a i d  

f r o n t   o p e n i n g .  

3.  A  h o t   a i r   gun  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 e a t i n g   e l e m e n t   has   an  e x t e r n a l   h e a t   c o n d u c t i n g  

s h e l l .  

4.  A  ho t   a i r   gun  as  c l a i m e d   in  c l a i m   3  w h e r e i n  

s a i d   e x t e r n a l   h e a t   c o n d u c t i n g   s h e l l   has   a  r a d i a l l y  

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

p a s s a g e s .  
5.  A  h o t   a i r   gun  as  c l a i m e d   in   c l a i m   3  w h e r e i n  

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

6.  A  h o t   a i r   gun  as  c l a i m e d   in  c l a i m   5  w h e r e i n  

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

o p e n i n g .  

7.  A  h a n d - h e l d   h o t   a i r   gun  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   b l o w e r   means   c o m p r i s e s :  

a  m o t o r ,   a  s h r o u d ,   an  i m p e l l e r ,   and  a  m o t o r   m o u n t  

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

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

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

and  r e t a i n e d   by  s a i d   b r a c k e t s ;   and  s a i d   p l u r a l i t y   o f  

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

r e t a i n i n g   means   f o r   s a i d   m o t o r ,   s a i d   s h r o u d ,   and  s a i d  

h e a t i n g   e l e m e n t   in  s a i d   h o u s i n g .  



8.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   in  c l a i m  

7  w h e r e i n   s a i d   p l u r a l i t y   of  b r a c k e t s   i n c l u d e   a  p l u r a l i t y   o f  

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

9.  A  h a n d - h e l d   h o t   a i r   gun  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 u s i n g   has   a  p l u r a l i t y   of  a i r   i n l e t s   d i s -  

p o s e d .  a t   a  r e a r   t h e r e o f ,   and  a t   l e a s t   one  a i r   i n l e t   d i s p o s e d  

a t   a  f r o n t   t h e r e o f .  

10.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   in   c l a i m  

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

is   an  a n n u l a r   i n l e t   d e f i n e d   by  a  c i r c u l a r   o p e n i n g   in   a  f r o n t  

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

e l e m e n t .  

11.  A  h a n d - h e l d   h o t   a i r   gun  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   p l u r a l i t y   of  b r a c k e t s   i n c l u d e   a  p l u r a l i t y   o f  

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

12.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   in   c l a i m  

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

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

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

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

and  r e t a i n i n g   s a i d   m o t o r   m o u n t ,   and  w h e r e i n   s a i d   s h r o u d   i s  

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

in   s e a l e d   r e l a t i o n   t h e r e w i t h .  

13.  A  h a n d - h e l d   h o t   a i r   gun  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   p l u r a l i t y   of  b r a c k e t s   c o n s i s t s   of   a  p l u r a l i t y  

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

t h e r e b e t w e e n .  

14.  A  h a n d - h e l d   h o t   a i r   gun  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   p l u r a l i t y   of  b r a c k e t s   s y m m e t r i c a l l y   c o m p r i s e s  

on  e a c h   i n t e r i o r   s i d e   of  s a i d   h o u s i n g :  

a  p a i r   of  s p a c e d   u p p e r   f o r w a r d   b r a c k e t s ;   a  p a i r  

of  s p a c e d   c e n t r a l   f o r w a r d   b r a c k e t s ;   a  p a i r   of  s p a c e d   l o w e r  

f o r w a r d   b r a c k e t s ,   s a i d   p a i r   of  c e n t r a l   f o r w a r d   b r a c k e t s  

b e i n g   s p a c e d   f rom  s a i d   p a i r s   of  u p p e r   and  l o w e r   f o r w a r d  

b r a c k e t s   so  as  to   d e f i n e   a i r   p a s s a g e s   t h e r e b e t w e e n ;  



a  p a i r   of  s p a c e d   u p p e r   r e a r   b r a c k e t s ;   a  p a i r   of  s p a c e d  

c e n t r a l   r e a r   b r a c k e t s ;   a  p a i r   of  s p a c e d   l o w e r   r e a r  

b r a c k e t s ,   s a i d   p a i r   of  c e n t r a l   r e a r   b r a c k e t s   b e i n g  

s p a c e d   f r o m   s a i d   u p p e r   and  l o w e r   p a i r s   of  r e a r   b r a c k e t s  

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

l o w e r   f o r w a r d   p a i r s   of  b r a c k e t s   in  one  of  s a i d   s i d e s  

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

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

b r a c k e t s   s p a c e d   t h e r e f r o m   in  t h e   o t h e r   of  s a i d   s i d e s ;  

and  s a i d   u p p e r   and  l o w e r   r e a r   p a i r s   of  b r a c k e t s   in   o n e  

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

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

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

o t h e r   of  s a i d   s i d e s .  

15.  A  h a n d - h e l d   h o t   a i r   gun  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   h e a t i n g   e l e m e n t   has   a  f l a n g e ,   a n d  

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

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

one  of  s a i d   b r a c k e t s   in   s a i d   p l u r a l i t y   of  b r a c k e t s   w i t h  

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

and  s a i d   s h r o u d   and  s a i d   m o t o r   m o u n t   c o n n e c t e d   t h e r e t o  

w i t h i n   s a i d   h o u s i n g .  

16.  A  h a n d - h e l d   h o t   a i r   gun  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   b l o w e r   means   c o m p r i s e s :  

a  m o t o r ;   an  i m p e l l e r   c o n n e c t e d   to   and  r o t a t e d   b y  

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

e x t e n d i n g   c u r v e d   v a n e s   e a c h   h a v i n g   a  c u r v e d   a i r   m o v i n g  

s u r f a c e ;   and  a  s h r o u d   s u r r o u n d i n g   s a i d   i m p e l l e r   h a v i n g   a n  

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

a i r   gun  d o w n s t r e a m   of  s a i d   s h r o u d ,   s a i d   s h r o u d   h a v i n g   a  

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

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

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

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

a  u n i f o r m ,   l o w - t u r b u l e n t   a i r   f l o w   to  s a i d   r e m a i n d e r   o f  

s a i d   b l o w e r   d e v i c e .  



17.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   16  w h e r e i n   s a i d   i m p e l l e r   f u r t h e r   c o m p r i s e s   a  

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

r a d i a l l y   e x t e n d .  

18.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   16  w h e r e i n   s a i d   m o t o r   has   a  d r i v e   s h a f t ,   a n d  

w h e r e i n   s a i d   d r i v e   s h a f t   i s   c e n t r a l l y   r e c e i v e d   in   s a i d  

hub  of  s a i d   i m p e l l e r .  

19.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   16  f u r t h e r   c o m p r i s i n g :  

a  m o t o r   moun t   c o n n e c t e d   to   s a i d   s h r o u d   a n d  

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

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

s a i d   s h r o u d .  

20.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   19  w h e r e i n   s a i d   m o t o r   moun t   i n c l u d e s   an  e x t e r i o r  

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

s t r u t s   e x t e n d i n g   f rom  s a i d   r im   and  t e r m i n a t i n g   in   a n  

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

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

webs  d i s p o s e d   b e t w e e n   s a i d   s t r u t s .  

21.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   19  f u r t h e r   c o m p r i s i n g   an  i n d e x i n g   means   c a r r i e d   o n  

s a i d   m o t o r   moun t   f o r   r a d i a l l y   p o s i t i o n i n g   s a i d   m o t o r  

moun t   w i t h   r e s p e c t   to  s a i d   s h r o u d .  

22.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   21  w h e r e i n   s a i d   s h r o u d   has   a  r a d i a l   r e c e s s   t h e r e i n ,  

and  w h e r e i n   s a i d   i n d e x i n g   means   i s   a  r a d i a l   t a b   c a r r i e d  

on  s a i d   m o t o r   moun t   and  r e c e i v e d   in   s a i d   r e c e s s .  

23.  A  h a n d - h e l d   h o t   a i r   gun  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   h e a t i n g   e l e m e n t   c o m p r i s e s :  

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

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

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

s u r r o u n d i n g   s a i d   c o r e   and  c o i l ;   a  p a i r   of  c e r a m i c   e n d  

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

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

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



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

l e a d s   e x t e n d i n g   t h r o u g h   s a i d   a p e r t u r e s   in  one  of   s a i d  

end  c a p s ;   an  a n n u l a r   s u p p o r t   e l e m e n t   d i s p o s e d   a d j a c e n t  
s a i d   one  of   s a i d   end  c a p s   and  r e c e i v i n g   s a i d   l e a d s ;  

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

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

b o r e   t h e r e i n ;   a n d  a   r e t a i n e r   h a v i n g   a  c r o s s   s e c t i o n  

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

s i m u l t a n e o u s l y   a x i a l l y   and  r a d i a l l y   f i x i n g   a n d  

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

s u p p o r t   e l e m e n t .  

24.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   in  c l a i m  

23  w h e r e i n   e a c h   of  s a i d   end  c a p s   c o m p r i s e s :  

an  o u t e r   r i m ;   a  c e n t r a l l y   d i s p o s e d   hub  t h r o u g h  

w h i c h   s a i d   p o l y g o n a l   b o r e   e x t e n d s ;   and  a  p l u r a l i t y   o f  

r a d i a l l y   e x t e n d i n g   v a n e s   c o n n e c t i n g   s a i d   r im   and  s a i d   h u b .  

25.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   24  w h e r e i n   s a i d   v a n e s   and  s a i d   hub  h a v e   a  l a r g e r  

a x i a l   d i m e n s i o n   t h e n   s a i d   r im   so  as  to  e x t e n d   i n t o   s a i d  

h o l l o w   c e r a m i c   s l e e v e .  

26.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   23  w h e r e i n   s a i d   p l u r a l i t y   of   e l e c t r i c a l   l e a d s   i s  

t h r e e ,   and  w h e r e i n   s a i d   c e r a m i c   c o r e   has   a  f i r s t   r a d i a l  

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

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

c o r e   f o r   r e c e i v i n g   a  s e c o n d   of  s a i d   l e a d s ,   and  a  p a i r  

of  s p a c e d   p o s t s   d i s p o s e d   on  an  e x t e r i o r   of  s a i d   c o r e  

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



27.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   in   c l a i m  

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

r a d i a l l y   e x t e n d i n g   s l o t   d i s p o s e d   a t   an  o p p o s i t e   end  o f  

s a i d   c o r e   f rom  s a i d   f i r s t   r a d i a l l y   e x t e n d i n g   s l o t ,  

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

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

to   s a i d   e x t e r i o r   of  s a i d   c o r e .  

28.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   23  w h e r e i n   s a i d   a n n u l a r   s u p p o r t   e l e m e n t   has   a  

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

a i r   b l o w e r .  

29.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   23  w h e r e i n   s a i d   a n n u l a r   s u p p o r t   e l e m e n t   c o m p r i s e s :  

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

w h i c h   s a i d   s q u a r e   b o r e   e x t e n d s ;   and  a  p l u r a l i t y   o f  

r a d i a l l y   e x t e n d i n g   s t r u t s   c o n n e c t i n g   s a i d   r im   and  s a i d  

b o s s .  

30.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   29  f u r t h e r   c o m p r i s i n g   a  s p a c e r   d i s p o s e d   in   s a i d  

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

of   s a i d   end  c a p s ,   s a i d   s p a c e r   h a v i n g   a  c e n t r a l l y  

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

31.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   30  w h e r e i n   s a i d   s p a c e r   i s   c o m p r i s e d   of  c e r a m i c  

m a t e r i a l .  

32.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   23  f u r t h e r   c o m p r i s i n g   means   d i s p o s e d   a t   o p p o s i t e  

e n d s   of  s a i d   r e t a i n e r   f o r   r e s t r a i n i n g   a x i a l   m o v e m e n t   o f  

s a i d   r e t a i n e r .  

33.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   32  w h e r e i n   s a i d   means   f o r   r e s t r a i n i n g   a x i a l  

m o v e m e n t   of  s a i d   r e t a i n e r   i n c l u d e   a  s w a g e d   end  of   s a i d  

r e t a i n e r .  

34.  A  h a n d - h e l d   h o t   a i r   gun  as  c l a i m e d   i n  

c l a i m   32  w h e r e i n   s a i d   means   f o r   r e s t r a i n i n g   a x i a l   m o v e m e n t  

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

d i s p o s e d   a t   one  end  of  s a i d   r e t a i n e r   a d j a c e n t   s a i d  

a n n u l a r   s u p p o r t   e l e m e n t .  










	bibliography
	description
	claims
	drawings

