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Powered  air  supply  units  for  respirators. 
(jjj)  A  powered  air  supply  unit  for  a  respirator  for  connection 
by  a  flexible  hose  to  a  facepiece  or  headpiece  for  supplying 
air  thereto,  comprises  a  generally  rectangular  housing  (1) 
comprising  side  walls  (2)  closed  at  one  end  by  an  end  wall  (5) 
and  at  the  other  end  defining  an  opening  (3)  with  a  stepped 
periphery  in  which  one  or  more  units  (25,  27)  of  filter 
materials  are  located.  A  removable  protective  cover  (4) 
retains  the  filter  unit  or  units  in  opening  (3)  and  is  apertured 
to  permit  air  to  flow  to  opening  (3).  Within  the  housing,  a 
centrifugal  pump  (13)  with  a  d.c.  motor  (14)  connected 

r~  directly  to  the  shaft  (18)  of  the  pump  are  provided  side-by- 
^   side  with  a  battery  housing  (15)  for  batteries  to  drive  the 

motor.  The  inlet  (21)  of  the  pump  (13)  opens  within  the 
O  housing  and  the  outlet  (20)  of  the  pump  is  connected  directly 
(O  to  an  outlet  (6)  in  one  side  wall  of  the  housing  (1)  and  which 
If)  is  intended  for  connection  to  the  flexible  hose. 
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@ A  powered  air  supply  unit  for  a  respirator  for  connection 
by  a  flexible  hose  to  a  facepiece  or  headpiece  for  supplying 
air  thereto,  comprises  a  generally  rectangular  housing  (1) 
comprising  side  walls  (2)  closed  at  one  end  by  an  end  wall  (5) 
and  at  the  other  end  defining  an  opening  (3)  with  a  stepped 
periphery  in  which  one  or  more  units  (25,  27)  of  filter 
materials  are  located.  A  removable  protective  cover  (4) 
retains  the  filter  unit  or  units  in  opening  (3)  and  is  apertured 
to  permit  air  to  flow  to  opening  (3).  Within  the  housing,  a 
centrifugal  pump  (13)  with  a  d.c.  motor  (14)  connected 
directly  to  the  shaft  (18)  of  the  pump  are  provided  side-by- 
side  with  a  battery  housing  (15)  for  batteries  to  drive  the 
motor.  The  inlet  (21)  of  the  pump  (13)  opens  within  the 
housing  and  the  outlet  (20)  of  the  pump  is  connected  directly 
to  an  outlet  (6)  in  one  side  wall  of  the  housing  (1)  and  which 
is  intended  for  connection  to  the  flexible  hose. 



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

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

w i t h   f i l t e r e d   a i r   and  f o r   use   in  d u s t y   or  o t h e r w i s e   c o n -  

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

R e s p i r a t o r s   of  t h i s   t y p e   a r e   w e l l   known  and  g e n -  
e r a l l y   f a l l   i n t o   two  c a t e g o r i e s ,   b e i n g   u n p o w e r e d   r e s p -  
i r a t o r s   w i t h   w h i c h   t h e   w e a r e r ,   in   i n h a l i n g ,   d r a w s   a i r  

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

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

s u p p l i e s   i t   to   t h e   w e a r e r .  

P o w e r e d   r e s p i r a t o r s   have   t h e   a d v a n t a g e   of  r e q u i r -  

i n g   l e s s   or  no  e f f o r t   on  t h e   p a r t   of  t h e   w e a r e r   w h i c h   i s  

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

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

e q u i p m e n t   r e q u i r e d   to   power   t h e   r e s p i r a t o r ,   s u c h   r e s p i r -  

a t a t o r s   a r e   more  e x p e n s i v e   t h a n   u n p o w e r e d   r e s p i r a t o r s   a n d  

a d d i t i o n a l l y ,   b e c a u s e   d i f f e r e n t   i n d u s t r i e s   and  j o b s   h a v e  

d i f f e r e n t   r e q u i r e m e n t s   f o r   t h e   f a c e p i e c e   or  h e a d p i e c e   o f  

t h e   r e s p i r a t o r   wh ich   e x t e n d s   o v e r   t h e   n o s e   and  mou th   o f  

t h e   w e a r e r ,   t h e   c o s t   of  p o w e r e d   r e s p i r a t o r s   can  b e  



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

f o r   e a c h   s u c h   s e t   of  c i r c u m s t a n c e s .  

A c c o r d i n g   to   one  a s p e c t   of  t h e   p r e s e n t   i n v e n t i o n  

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

a t o r   f o r   c o n n e c t i o n   by  a  f l e x i b l e   h o s e   t o   a  f a c e p i e c e   o r  

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

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

i n l e t   o p e n i n g   h a v i n g   a  s t e p p e d   p e r i p h e r y   and  an  a i r   o u t -  

l e t   f o r   c o n n e c t i o n   to   t h e   f l e x i b l e   h o s e ,  

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

o p e n i n g ,   a  r e m o v a b l e   p r o t e c t i v e   c o v e r   o v e r   t h e   o p e n i n g  

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

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

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

w i t h i n   t h e   h o u s i n g ,   t h e   pump  means   h a v i n g   an  i n l e t  

o p e n i n g   w i t h i n   t h e   h o u s i n g   and  an  o u t l e t   c o n n e c t e d   t o  

t h e   h o u s i n g   o u t l e t .  

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

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

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

m o t o r   t o   be  p o w e r e d   by  b a t t e r i e s   w h i c h   a r e   a l s o   p r o v i d e d  

w i t h i n   t h e   c a s i n g .  

P r e f e r a b l y   t h e   c a s i n g   i s   g e n e r a l l y   r e c t a n g u l a r   i n  

p l a n   w i t h   f o u r   s i d e   w a l l s ,   t h e   i n l e t   o p e n i n g   b e i n g   p r o -  
v i d e d   in   one  end   and  t h e   p r o t e c t i v e   c o v e r   b e i n g   g e n e r a l l y  

p l a n a r   w i t h   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   to   f l o w  

i n t o   t h e   i n l e t   o p e n i n g   and  t h r o u g h   t h e   f i l t e r   means   t o  

t h e   i n l e t   of  t h e   pump  m e a n s .  

The  pump  means   and  b a t t e r i e s   a r e   a d v a n t a g e o u s l y  

a r r a n g e d   s i d e   by  s i d e   w i t h i n   t h e   s i d e   w a l l s   of  t h e   c a s i n g  

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

s i d e   w a l l s   and  t h e   a x i s   of  t h e   s h a f t   of  t h e   pump  e x t e n d i n g  

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

t h e   c a s i n g   may  be  p a r t i a l l y   domed  to   a c c o m m o d a t e   t h e  

m o t o r   w h i c h   i s   m o u n t e d   on  one  end  of  t h e   pump  o p p o s i t e  



t h e   end  at   w h i c h   t h e   pump  i n l e t   o p e n s .  
The  u n i t   may  be  d e s i g n e d   to   be  s u p p o r t e d   on  t h e  

body  of  t h e   w e a r e r   by  a  h a r n e s s   or  b e l t   w i t h   t h e   c o v e r  

a g a i n s t   t h e   body   of  t h e   w e a r e r .  

The  f i l t e r   m e a n s   may  be  s e l e c t e d   to   r e m o v e   p a r t i -  

c u l a t e   m a t e r i a l   a n d / o r   g a s e s   or  v a p o u r s   f rom  t h e   i n c o m i n g  

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

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

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

may  have   a  p l u r a l i t y   of  s t e p s   to   a c c o m m o d a t e   a  p l u r a l i t y  

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

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

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

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

w i t h   a  v a r i e t y   of  d i f f e r e n t   f a c e -   or  h e a d p i e c e s   w h i c h  

m e r e l y   r e q u i r e   an  a t t a c h m e n t   f o r   c o n n e c t i n g   t h e   f l e x i b l e  

h o s e   t h e r e t o   a t   an  a p p r o p r i a t e   p o i n t   f o r   s u p p l y i n g   f i l t -  

e r e d   a i r   to   t h e   mou th   and  n o s e   of  t h e   w e a r e r .  

The  a b o v e   d e s c r i b e d   a i r   s u p p l y   u n i t   may  be  a s s o c -  

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

m o u n t i n g   on  t h e   w e a r e r ' s   head   and  i n c l u d i n g   a  h e a d   b a n d  

f o r   e n c i r c l i n g   t h e   w e a r e r ' s   h e a d ,   a  v i s o r   m o u n t e d   on  t h e  

h e a d   band   to   e x t e n d   o v e r   t h e   f a c e   of  t h e   w e a r e r ,   and  a  

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

c r e a t e   a  s p a c e   b e t w e e n   i t   and  t h e   w e a r e r ' s   h e a d ,   t h e  

c o v e r   i n c l u d i n g   an  i n l e t   f o r   c o n n e c t i o n   by  a  f l e x i b l e  

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

w h i c h ,   in  u s e ,   w i l l   f l o w   f rom  t h e   i n l e t   i n t o   t h e   s p a c e  
w i t h i n   t h e   c o v e r   and  t h e n   i n t o   t h e   s p a c e   b e t w e e n   t h e   v i s o r  

and  t h e   w e a r e r ' s   f a c e .  

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

so  as  to   be  a t   t h e   r e a r   of  t h e   w e a r e r ' s   h e a d .   The  h e a d  



band   may  be  a r r a n g e d   so  t h a t   t h e   a i r   f l o w i n g   f rom  t h e  

s p a c e   w i t h i n   t h e   c o v e r   i n t o   t h e   s p a c e   b e t w e e n   t h e   v i s o r  

and  t h e   w e a r e r ' s   head   f l o w s   b e t w e e n   t h e   h e a d   b a n d   and  t h e  

w e a r e r ' s   h e a d .   A l t e r n a t i v e l y   t h e   h e a d p i e c e   may  c o m p r i s e  

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

a  v i s o r   m o u n t e d   on  t h e   h e l m e t   to   e x t e n d   in   u s e   o v e r   t h e  

f a c e   of  t h e   w e a r e r ,   and  f l e x i b l e   d u c t i n g   e n c i r c l i n g   p a r t  

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

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

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

t h e   v i s o r   and   t h e   w e a r e r ' s   f a c e .  

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

t h e   e n d s   of   t h e   d u c t i n g   a d j a c e n t   t h e   r e a r   of  t h e   h e a d   a n d  

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

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

t h e   s p a c e   b e t w e e n   t h e   v i s o r   and  t h e   w e a r e r ' s   f a c e   t o  

e i t h e r   s i d e   of  t h e   w e a r e r ' s   f a c e .  

In  e i t h e r   of  t h e   a b o v e   d e s c r i b e d   h e a d p i e c e s ,   t h e  

v i s o r   may  be  r i g i d l y   or  p i v o t a l l y   a t t a c h e d   to   t h e   h e a d  

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

means   may  be  p r o v i d e d   a r o u n d   t h e   p e r i p h e r y   of  t h e   v i s o r ,  

i f   r e q u i r e d ,   to   p r e v e n t   t h e   a m b i e n t   a t m o s p h e r e   e n t e r i n g  

a r o u n d   t h e   v i s o r .   The  v i s o r   or  s u r r o u n d i n g   s h r o u d   may  b e  

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

a i r   t o   f l o w   o u t .  

A l t e r n a t i v e l y ,   t h e   a i r   s u p p l y   u n i t   may  be  c o n n -  

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

h e l m e t   p r o v i d e d   w i t h   a  r e a r w a r d   i n l e t   f o r   a i r   and  i n t e r -  

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

t h e   w e a r e r ' s   f a c e   or  w h i c h   i s   a r r a n g e d   f o r   a i r   to   f l o w   t o  

t h e   w e a r e r ' s   f a c e   t h r o u g h   a  s p a c e   w i t h i n   t h e   h e l m e t   a n d  

d e f i n e d   b e t w e e n   t h e   h e l m e t   and  t h e   h e a d   of  t h e   w e a r e r .  

E m b o d i m e n t s   of  t h e   i n v e n t i o n   w i l l   now  be  d e s c -  

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

m p a n y i n g   d r a w i n g s ,   in  w h i c h :  



F i g u r e   1  i s   a  p l a n   v i e w   of  an  e m b o d i m e n t   of  p o w -  
e r e d   a i r   s u p p l y   u n i t   a c c o r d i n g   t o   t h e   p r e s e n t   i n v e n t i o n ,  

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

F i g u r e s   2,  3  and  4  a r e   s e c t i o n s   on  t h e   l i n e s   A - A ,  

B-B  and  C-C  r e s p e c t i v e l y   of  F i g u r e   1 ;  

F i g u r e   5  i s   a  d i a g r a m   of  t h e   e l e c t r i c   c i r c u i t   u s e d  

in  t h e   u n i t   of  F i g u r e   1;  a n d  

F i g u r e s   6 ,  7   and  8  a r e   p e r s p e c t i v e   d i a g r a m m a t i c  

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

w i t h   t h e   u n i t   of  F i g u r e   1 .  

The  p o w e r e d   a i r   s u p p l y   u n i t   shown  in  F i g u r e s   1  t o  

5  c o m p r i s e s   a  h o u s i n g   1,  f o r   e x a m p l e   m o u l d e d   of  p l a s t i c s  

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

c o m p r i s e s   s i d e   w a l l s   2  w h i c h   a r e   c l o s e d   a t   one  end  by  a n  

end  w a l l   5  and  a t   t h e   o t h e r   end  d e f i n e   an  i n l e t   o p e n i n g   3 

w h i c h   i s   g e n e r a l l y   p l a n a r   and  i s   p r o v i d e d   w i t h   a  p r o t e c -  
t i v e   c o v e r   4.  T h e  e n d   w a l l  5   of  t h e   h o u s i n g   i s   p a r t -  

i a l l y   domed  f o r   r e a s o n s   w h i c h   w i l l   a p p e a r .   The  h o u s i n g  

1  has   an  o u t l e t   6  in  one  s i d e   w a l l   2  w h i c h   i s   a d a p t e d ,   f o r  

e x a m p l e   as  shown  i s   p r o v i d e d   w i t h   a  h e l i c a l   t h r e a d   7,  f o r  

e n g a g e m e n t   w i t h   a  f l e x i b l e   h o s e   8  ( shown   in  F i g u r e   6 ) .  

The  c o v e r   4  i s   g e n e r a l l y   p l a n a r   and  has   an  i n t u r n e d  

f l a n g e   4a  w h i c h   i s   p r o v i d e d   w i t h   l a t e r a l   i n l e t   a p e r t u r e s  

4b  p e r m i t t i n g   a i r   to   f l o w   i n t o   t h e   h o u s i n g   and  t h r o u g h  

o p e n i n g   3.  The  c o v e r   4  i s   r e l e a s a b l y   e n g a g e a b l e   w i t h  

t h e   r e s t   of  t h e   h o u s i n g .   As  s h o w n ,   t h e   c o v e r   4  i s  

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

o p e n i n g   3  and  i s   p r o v i d e d   w i t h   l u g s   10  w h i c h   a r e   r e s i l -  

i e n t l y   e n g a g e a b l e   in  a p e r t u r e s   11  p r o v i d e d   in  f l a n g e s   12 

w h i c h   p r o j e c t   f r om  w a l l   9  on  o p p o s i t e   s i d e s   of  t h e   o p e n i n g  

3  and  a r e   r e s i l i e n t l y   f l e x i b l e   t o   e n a b l e   t h e   l u g s   10  t o  

e n g a g e   in  t h e   a p e r t u r e s   1 1 .  

M o u n t e d   w i t h i n   t h e   h o u s i n g ,   t h e r e   a r e   a  pump  1 3 ,  

a  d . c .   m o t o r   14  f o r   d r i v i n g   t h e   pump,  a  b a t t e r y   h o u s i n g  

15  f o r   r e c e i v i n g   one  or  more  b a t t e r i e s   f o r   e n e r g i s i n g   t h e  



m o t o r ,   and  a  c i r c u i t ,   shown  d i a g r a m m a t i c a l l y   in  F i g u r e   5 ,  

c o n n e c t i n g   t h e   b a t t e r i e s   to   t h e   m o t o r .   The  pump  13  i s   a  

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

a r e   c a n t i l e v e r e d   f rom  a  b a s e   p l a t e   17  w h i c h   e x t e n d s   g e n e r -  

a l l y   p a r a l l e l   t o   t h e   p l a n e   of  o p e n i n g   3  and  c o v e r   4.  T h e  

pump  13  i s   p r o v i d e d   w i t h   a  d r i v i n g   s h a f t   18  f o r m e d   i n t e g -  

r a l l y   w i t h   t h e   b a s e   p l a t e   17  and  w h i c h   i s   c o n n e c t e d  

d i r e c t l y   to   t h e   d r i v i n g   s h a f t   of  t h e   m o t o r   14,  m o t o r   1 4  

b e i n g   a c c o m m o d a t e d   in   t h e   domed  p o r t i o n   of  end  w a l l   5  a n d  

a r r a n g e d   a t   t h a t   end  of  t h e   pump  13  o p p o s i t e   t h e   end  p r o -  
v i d e d   w i t h   t h e   a x i a l   i n l e t   21  of   t h e   pump.  I n l e t   21 

o p e n s  i n t o   t h e   h o u s i n g   and  f a c e s   c o v e r   4.  The  pump  16  

a l s o   has   an  o u t l e t   20  w h i c h   i s   c o n n e c t e d   d i r e c t l y   to   t h e  

o u t l e t   6  of  t h e   h o u s i n g .  

The  pump  13  and  m o t o r   14  a r e   t h u s   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   t h e i r   a x e s   g e n e r a l l y   p e r p e n d i c u l a r   t o   t h e  

p l a n e   of  o p e n i n g   3  and  c o v e r   4.  The  b a t t e r y   h o u s i n g   15  

i s   a r r a n g e d   b e s i d e   t h e   pump  and  m o t o r   a n d ,   as  shown  i n  

F i g u r e   5,  t h e   b a t t e r i e s   19  a r e   c o n n e c t e d   in   s e r i e s   w i t h  

t h e   m o t o r   14  and  a  s w i t c h   15.  The  s w i t c h   15  i s   m o u n t e d  

a d j a c e n t   t h e   pump  13  and  p r o j e c t s   t h r o u g h   a  s i d e   w a l l   o f  

t h e   h o u s i n g   so  as   t o   be  a c c e s s i b l e   f rom  t h e   o u t s i d e .  

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

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

f l o w s   i n t o   t h e   h o u s i n g   t h r o u g h   t h e   o p e n i n g   3  and  b e f o r e  

i t   r e a c h e s   t h e   pump  i n l e t   21.  The  f i l t e r   means   i s  

a c c o m m o d a t e d   in   t h e   o p e n i n g   3  and  to   t h i s   end  t h e  

e n d s   of  t h e   s i d e   w a l l s   2  d e f i n i n g   t h e   o p e n i n g   3  a r e  

s t e p p e d ,   as  a t   22  and  23.  The  f i l t e r   means   i s   d e s i g n e d  

t o   be  l o c a t e d   in   one  or  b o t h   of  t h e s e   s t e p s   and  h e l d   i n  

p l a c e   by  t h e   c o v e r   4 .  

As  shown  in  F i g u r e s   2  and   3,  a  s i n g l e   f i l t e r   u n i t   25  i s  

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

r e m o v i n g   p a r t i c l e s   and  w h i c h   i s   l o c a t e d   in  s t e p   22.  As  

s h o w n ,   t h i s   f i l t e r   u n i t   25  i s   s u p p o r t e d   by  a  



mesh  shee t   26,  for  example  made  of  p l a s t i c s   m a t e r i a l ,   which  is  s e a t e d  

in  opening  3  ad j acen t   s t ep   22.  The  p e r i p h e r y   of  the  f i l t e r   un i t   25 

is  t r apped   between  the  s t ep   and  the  p e r i p h e r y   of  the  f l ange   4b  of  t h e  

cover  4  so  as  to  seal   i t   around  i t s   p e r i p h e r y   and  to  hold  i t   in  p l a c e .  

In  F igure   4,  a  second  f i l t e r   un i t   27  is  p rov ided ,   for  example  c o m p r i -  

s ing   c i n t e r e d   or  g r a n u l a r   carbon  for   removing  gases  or  vapours ,   and  i s  

l o c a t e d   in  s tep  23.  This  u n i t   27  is  held  in  p lace   by  the  mesh  s h e e t  

26  and  f i l t e r   un i t   25,  which  is  in  tu rn   held  in  p lace   by  the  cover  4 .  

I t   wi l l   be  a p p r e c i a t e d   t h a t   more  than  two  u n i t s   of  f i l t e r  

m a t e r i a l s   may  be  p rov ided ,   an  a p p r o p r i a t e   number  of  s t eps   in  the  p e r -  

iphe ry   of  the  opening  3  be ing   p rov ided .   A l t e r n a t i v e l y   a  s i n g l e  

f i l t e r   un i t   may  be  p rov ided ,   s ea t ed   on  s tep  23  and  occupying  t h e  

e n t i r e   space  between  s tep   23  and  the  main  wall  of  the  cover ,   the  u n i t  

be ing   held  in  place  under  a  s l i g h t   compress ive   force   by  the  cover  a n d  

s ea l ed   at  i t s   p e r i p h e r y   by  a  c o m p r e s s i b l e   sea l   p rov ided   on  s tep   23 .  

In  use  of  the  above  d e s c r i b e d   a i r   supply  u n i t ,   when  t h e  

swi tch   15  is  ope ra t ed ,   the  pump  is  d r iven   to  draw  a i r   t h rough   t h e  

i n l e t   a p e r t u r e s   4b,  opening  3,  the  f i l t e r   means,  e .g .   u n i t s   2 5 , 2 7 ,  

p rov ided   across   the  opening  3,  and  pump  i n l e t   21,  and  to  d r ive   i t   o u t  

t h rough   pump  o u t l e t   20  and  hous ing   o u t l e t   6  in to   the  f l e x i b l e   hose  8 

a t t a c h e d   t h e r e t o .   When  i t   is  r e q u i r e d   to  r e p l a c e   the  f i l t e r   m a t -  

e r i a l ,   a l l   t h a t   is  needed  is   t h a t   the  cover  4  be  removed.  This  p r o -  
v ides   immediate  access   to  a l l   the  f i l t e r   m a t e r i a l   w i th in   the  h o u s i n g ,  

which  can  then  simply  be  removed  and  r e p l a c e d .   When  i t   is  r e q u i r e d  

to   c h a n g e   t h e   b a t t e r i e s ,   t h e   c o v e r   4  i s   r e m o v e d   t o g e t h e r  

w i t h   t h e   f i l t e r   means   and  a  member   28  w h i c h   r e l e a s a b l y  

h o l d s   t h e   b a t t e r i e s   in   p l a c e .  

The  u n i t   i s   d e s i g n e d   to   be  s u p p o r t e d   on  t h e   b o d y  

of  t h e   w e a r e r   by  a  h a r n e s s   or  b e l t   w h i c h   i s   a t t a c h e d   t o  

t h e   c a s i n g   by  a p e r t u r e s   29  p r o v i d e d   in  f l a n g e s   12,  and  t h e  

u n i t   i s   d e s i g n e d   to   be  worn  w i t h   t h e   g e n e r a l l y   p l a n a r  

c o v e r   4  a g a i n s t   t h e   b o d y   of  t h e   w e a r e r .  

The  above   d e s c r i b e d   u n i t   can  be  u s e d   w i t h   a n y  
s u i t a b l e   h e a d p i e c e   or  f a c e p i e c e   w h i c h   has   an  i n l e t   s u i t -  

a b l e   f o r   c o n n e c t i o n   to   any  f l e x i b l e   h o s e .  



T h r e e   e x a m p l e s   of  h e a d p i e c e s   w h i c h   c o u l d   be  u s e d  

w i t h   t h e   p o w e r e d   a i r   s u p p l y   u n i t   of  F i g u r e s   1  to   5  a r e  

shown  in   F i g u r e s   6  to   8.  The  h e a d p i e c e   shown  in  F i g u r e  

6  c o m p r i s e s   a  r i g i d   h e l m e t   50  to   be  m o u n t e d   on  t h e   h e a d   o f  

t h e   w e a r e r   and  i s   a d a p t e d   to   be  s u p p o r t e d   on  t h e   h e a d   by  a  

h a r n e s s   50a .   A  v i s o r   51  i s   p i v o t a l l y   m o u n t e d   on  t h e  

f r o n t   of  t h e   h e l m e t   and  p r o v i d e d   w i t h   a  f l e x i b l e   s h r o u d   52  

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

t h e   h e l m e t ,   w h i c h   has   an  e l a s t i c a t e d   f r e e   e d g e   53  so  as  t o  

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

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

w e a r e r ' s   f a c e ,   t h e   h e l m e t   i s   p r o v i d e d   a t   i t s   p e r i p h e r y  

w i t h   f l e x i b l e   d u c t i n g   or  a  h o s e   55  w h i c h   e x t e n d s   a r o u n d  

t h e   b a c k   and  s i d e s   of  t h e   p e r i p h e r y   of  t h e   h e l m e t .   A t  

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

T - p i e c e   p r o v i d e d   w i t h   an  i n l e t   54  a d a p t e d   f o r   c o n n e c t i o n  

to   t h e   f l e x i b l e   h o s e   8.  The  f r e e   e n d s   of  t h e   h o s e   55  

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

and  t h e   w e a r e r ' s   f a c e   on  e i t h e r   s i d e   of  t h e   w e a r e r ' s   f a c e .  

A i r   f r o m   t h e   i n l e t   54  t h u s   f l o w s   t h r o u g h   t h e   h o s e   55  t o  

t h e   s p a c e   w i t h i n   t h e   v i s o r .   The  s h r o u d   52  may  be  p r o v -  

i d e d   w i t h   a  o n e - w a y   e x h a l e   v a l v e   o r ,   as  s h o w n ,   a  zone   o f  

p e r f o r a t i o n s   56  f o r   e x i t   of  a i r   t h e r e f r o m .  

The  h e a d p i e c e   shown  in  F i g u r e  7   c o m p r i s e s   a  h a r -  

n e s s   60  c o m p r i s i n g   f o r   e x a m p l e   a  head   b a n d   60a  e n c i r c l i n g  

t h e   w e a r e r ' s   h e a d   and  one  or  more   s t r a p s   60b  w h i c h   e x t e n d  

o v e r   t h e   w e a r e r ' s   h e a d .   A  v i s o r   61  i s   p i v o t a l l y   m o u n t e d  

on  t h e   h e a d   b a n d   60a .   A  f l e x i b l e   c o v e r   62  of  f l e x i b l e  

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

h e a d   of  t h e   w e a r e r   and  i s   p e r i p h e r a l l y   a t t a c h e d   to   t h e  

h e a d   b a n d   60a  to   p r o v i d e   w i t h   t h e   w e a r e r ' s   h e a d   a  s p a c e .  
The  c o v e r   i s   p r o v i d e d   w i t h   an  i n l e t   63  a t   t h e   r e a r   of  t h e  

w e a r e r ' s   h e a d   f o r   c o n n e c t i o n   to   t h e   f l e x i b l e   h o s e   8  s o  

t h a t   a i r   f l o w s   f rom  t h e   i n l e t   63  i n t o   t h e   s p a c e   w i t h i n  

t h e   c o v e r   and  t h e r e   i n f l a t e s   t h e   c o v e r ,   and  f r o m   t h e  



s p a c e   w i t h i n   t h e   c o v e r   to   t h e   s p a c e   w i t h i n   t h e   v i s o r .  

A i r   f l o w   p a s s a g e s   may  be  p r o v i d e d   to   c o m m u n i c a t e   a i r   f r o m  

t h e   s p a c e   w i t h i n   t h e   c o v e r   to   t h e   s p a c e   w i t h i n   t he   v i s o r  

or  a i r   may  s i m p l y   f l o w   b e t w e e n   t h e   h e a d   band   and  t h e  

w e a r e r ' s   h e a d .   As  in   t h e   p r e v i o u s   e m b o d i m e n t ,   t h e   v i s o r  

may  be  p r o v i d e d   w i t h   a  s h r o u d   64  w i t h   an  e l a s t i c a t e d   f r e e  

e d g e   and  m e a n s ,   s u c h   as  p e r f o r a t i o n s   65,  p e r m i t t i n g   e x i t  

of  a i r   f rom  t he   s p a c e   w i t h i n   t h e   v i s o r .  

The  h e a d p i e c e   of  F i g u r e   8  i s   s i m i l a r   in  c o n s t r u c -  

t i o n   to   t h a t   of  F i g u r e  7   and  t h e   same  r e f e r e n c e   n u m e r a l s ,  

b u t   w i t h   t h e   p r e f i x  7   r a t h e r   t h a n   6,  h ave   b e e n   u s e d   f o r  

l i k e   p a r t s .   H o w e v e r   in  t h i s   e m b o d i m e n t   t h e   v i s o r   71  i s  

f i x e d l y   m o u n t e d   on  t h e   h e a d   b a n d   70a  of  t h e   h a r n e s s   7 0 .  

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

F i g u r e s   1  to   5  may  be  a s s o c i a t e d   w i t h   a  v a r i e t y   of  o t h e r  

f o r m s   and  c o n s t r u c t i o n s   of  h e a d p i e c e s   or  may  be  a s s o c -  

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

or  t h e   w h o l e   of  t h e   f a c e   of  t h e   w e a r e r   and  a r e   s u i t a b l y  

f i x e d   to   t h e   h e a d   of  t h e   w e a r e r .   A d d i t i o n a l l y ,   w h i l e   a s  
d e s c r i b e d   a b o v e ,   t h e   a i r   s u p p l y   u n i t   i s   s o l e l y   b a t t e r y  

o p e r a t e d ,   t h e   e l e c t r i c a l   c i r c u i t   t h e r e o f   may  be  a d a p t e d  
to  p e r m i t   b a t t e r y   c h a r g i n g   f rom  an  e x t e r n a l   power   s u p p l y  
a n d / o r   t h e   m o t o r   to   be  e n e r g i s e d   by  an  e x t e r n a l   p o w e r  

s u p p l y ,   t h e   b a t t e r i e s   t h e n   s e r v i n g   as  a  s t a n d - b y   p o w e r  
s u p p l y   f o r   use   when  t h e   un i t   i s   d i s c o n n e c t e d   f rom  t h e  

e x t e r n a l   power   s u p p l y .  



1.  A  p o w e r e d   a i r   s u p p l y   u n i t   f o r   a  r e s p i r a t o r   f o r  

c o n n e c t i o n   by  a  f l e x i b l e   h o s e   to   a  f a c e p i e c e   or  h e a d -  

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

b e i n g   c h a r a c t e r i s e d   b y  a   h o u s i n g   (1)   d e f i n i n g   a  

g e n e r a l l y   p l a n a r   a i r   i n l e t   o p e n i n g   (3)   h a v i n g   a  s t e p p e d  

p e r i p h e r y   (22 ,   23)  and   an  a i r   o u t l e t   (6)   f o r   c o n n e c t i o n  

to   t h e   f l e x i b l e   h o s e ,   f i l t e r   means   ( 2 5 ,   27)   l o c a t e d  

i n   t h e   s t e p p e d   p e r i p h e r y   of   t h e   o p e n i n g   ( 3 ) ,   a  r e m o v a b l e  

p r o t e c t i v e   c o v e r   (4)   o v e r   t h e   o p e n i n g   (3)   p e r m i t t i n g   a i r  

to   f l o w   i n t o   t h e   h o u s i n g   t h r o u g h   t he   o p e n i n g   (3)   and  f o r  

r e t a i n i n g   t h e   f i l t e r   means   ( 2 5 ,   27)  i n   p l a c e   i n   t h e  

o p e n i n g ,   and  pump  m e a n s   (13)   and  a  m o t o r   (14 )   t h e r e f o r  

m o u n t e d   w i t h i n   t h e   h o u s i n g   ( 1 ) ,   t h e   pump  means   ( 1 3 )  

h a v i n g   an  i n l e t   ( 21 )   o p e n i n g   w i t h i n   t h e   h o u s i n g   and  a n  

o u t l e t   ( 20 )   c o n n e c t e d   to  t h e   h o u s i n g   o u t l e t   ( 6 ) .  

2.  A  u n i t   as  c l a i m e d   i n   c l a i m   1,  c h a r a c t e r i s e d   i n  

t h a t   t h e   pump  means   ( 1 3 )   c o m p r i s e s   a  c e n t r i f u g a l   p u m p  

h a v i n g   a  d r i v i n g   s h a f t   ( 18 )   w h i c h   i s   c o n n e c t e d   d i r e c t l y  

to   t h e   m o t o r   ( 1 4 ) .  

3.  A  u n i t   as  c l a i m e d   i n   e i t h e r   c l a i m   1  or  c l a i m   2 ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   m o t o r   (14)   i s   a  d . c .   m o t o r ,  

b a t t e r y   h o u s i n g   means   (15 )   a r e   p r o v i d e d   w i t h i n   t h e  

h o u s i n g   (1)  f o r   r e c e i v i n g   b a t t e r i e s ,   and  c i r c u i t   m e a n s  

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

( 1 4 ) .  

4.  A  u n i t   as  c l a i m e d   i n   any  one  of   t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   i n   t h a t   t h e   h o u s i n g   (1)  i s  

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

( 2 ) ,   t h e   i n l e t   o p e n i n g   (3)   b e i n g   d e f i n e d   by  one  end  o f  

t h e   s i d e   w a l l s   ( 2 ) ,   t h e   o t h e r   end  of  t h e   s i d e   w a l l s   ( 2 )  



b e i n g   c l o s e d   by  an  end   w a l l   ( 5 ) .  

5.  A  u n i t   as  c l a i m e d   i n   c l a i m   4,  c h a r a c t e r i s e d   i n  

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

e x t e n d s   g e n e r a l l y   p e r p e n d i c u l a r l y   to  t he   s i d e   w a l l s ,   a n d  

i s   p r o v i d e d   w i t h   i n l e t   a p e r t u r e s   (4b )   p e r m i t t i n g   a i r  

to  f l o w   to  t he   o p e n i n g   ( 3 ) .  

6.  A  u n i t   as  c l a i m e d   i n   c l a i m   5,  c h a r a c t e r i s e d   i n  

t h a t   t h e   c o v e r   (4)   i s   p r o v i d e d   w i t h   an  i n t u r n e d   f l a n g e  

( 4 a )   f o r   b e a r i n g   a g a i n s t   t h e   p e r i p h e r y   of   t h e   f i l t e r  

means   to   r e t a i n   t h e   f i l t e r   means   i n   p l a c e   and   s e a l   t h e  

p e r i p h e r y   of  t h e   f i l t e r   m e a n s .  

7.  A  u n i t   as  c l a i m e d   i n   any  one  of   c l a i m s   4  to   6 ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   pump  (13)   i s   a r r a n g e d   w i t h i n  

t h e   h o u s i n g   (1)  w i t h   i t s   d r i v i n g   s h a f t  ( 1 8 )   g e n e r a l l y  

p e r p e n d i c u l a r   to  t h e   p l a n e   of  t he   o p e n i n g   ( 3 ) ,   t he   i n l e t  

( 2 1 )   of  t he   pump  means   (13 )   f a c i n g   t h e   i n l e t   o p e n i n g   ( 3 ) ,  

t h e   o u t l e t   (6)  of  t h e   h o u s i n g   b e i n g   p r o v i d e d   i n   a  s i d e  

w a l l   (2)   of  t he   h o u s i n g .  

8.  A  u n i t   as  c l a i m e d   i n   any  one  of  c l a i m s   4  to  7 ,  

c h a r a c t e r i s e d   i n   t h a t   t h e   m o t o r   (14 )   i s   m o u n t e d   a t   o n e  

end  of  t h e   pump  means   (13 )   o p p o s i t e   t h a t   p r o v i d e d   w i t h  

t he   pump  i n l e t   ( 2 1 ) ,   and  t h e   b a t t e r y   h o u s i n g   (15)   i s  

a r r a n g e d   b e s i d e   t h e   pump  means   ( 1 3 ) .  

9.  A  u n i t   as  c l a i m e d   i n   any  one  of  t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   by  s e a l i n g   means   a t   t h e   s t e p p e d  

p e r i p h e r y   of  t he   i n l e t   o p e n i n g   (3)  f o r   s e a l i n g   t h e  

p e r i p h e r y   of  t he   f i l t e r   m e a n s .  

10.  A  u n i t   as  c l a i m e d   in   any  one  of   t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   i n   t h a t   a  p l u r a l i t y   of  s t e p s   ( 2 2 ,  



23)   a r e   p r o v i d e d   i n   t h e   p e r i p h e r y   o f   t he   i n l e t   o p e n i n g  

( 3 ) ,   the   f i l t e r   m e a n s   c o m p r i s i n g   a  p l u r a l i t y   of   u n i t s  

( 2 5 ,   27)  of   f i l t e r   m a t e r i a l s ,   e a c h   u n i t   b e i n g   r e c e i v e d  

i n   a  r e s p e c t i v e   s t e p .  

11.   A  u n i t   as  c l a i m e d   i n   c l a i m   10,  c h a r a c t e r i s e d   i n  

t h a t   t he   f i l t e r   means   c o m p r i s e s   a  f i r s t   u n i t   ( 2 5 )  

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

m a t e r i a l   f r o m   t h e   a i r   and  a  s e c o n d   u n i t   ( 27 )   c o m p r i s i n g  

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

f r o m   the   a i r . .  

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

c l a i m s ,   c h a r a c t e r i s e d   by  a  s u p p o r t i n g   member   ( 2 6 )  

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

o p e n i n g   (3)   f o r   s u p p o r t i n g   t h e   or  some  of   t h e   f i l t e r  

m e a n s   (25 ,   2 7 ) .  

13.   A  r e s p i r a t o r   c o m p r i s i n g   a  f a c e p i e c e   or  h e a d p i e c e  

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

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

m o u t h   of  t h e   w e a r e r ,   and  a  f l e x i b l e   h o s e   c o n n e c t e d   to   t h e  

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

c l a i m e d   i n   any   one  of   t h e   p r e c e d i n g   c l a i m s ,   t h e   f l e x i b l e  

h o s e   b e i n g   c o n n e c t e d   to  t h e   h o u s i n g   o u t l e t   ( 6 ) .  
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