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4̂)  A  device  for  absorption  of  carbon  dioxide  in  a  breathing  apparatus. 
©  Device  for  absorption  of  carbon  dioxide  in  a  breathing 
apparatus  and  including  a  hose  (1)  for  the  breathing  air.  The 
hose  (1)  is  at  least  partly  filled  with  an  absorption  mass  (4) 
including  a  carbon  dioxide  absorbing  stuff  (6)  in  granular 
form  (5)  which  is  mixed  with  a  spacing  substance  (6)  being  of 
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A  DEVICE  FOR  ABSORPTION  OF  CARBON  DIOXIDE  IN  A  BREATH  I  Nli  ArrAKAl  Uo 

The  p r e sen t   inven t ion   r e f e r s   to  a  device  for  a b s o r p t i o n   of  carbon  d i o x i d e  

in  a  b r e a t h i n g   a p p a r a t u s   i nc lud ing   a  hose  for  the  b r e a t h i n g   a i r .  

BACKGROUND  OF  THE  INVENTION 

\  In  connec t ion   with  b r e a t h i n g   a p p a r a t u s e s   it  is  p r e v i o u s l y   known  to  use  

an  a b s o r p t i o n   unit   capable   of  absorb ing   carbon  d iox ide .   An  a b s o r p t i o n  

unit   of  that   c h a r a c t e r   is  d e sc r i bed   in  Swedish  Pa tent   no.  362.201  and 

comprises   a  c i r c u l a r   c o n t a i n e r   having  an  in l e t   provided  with  a  check  

valve  the  i n l e t   being  connected  to  a  condui t   for  the  e x h a l a t i o n   a i r  

10  and  f u r t h e r   having  a  d i a m e t r i c a l l y   opposed  o u t l e t   which  is  c o n n e c t e d  

to  a  condui t   for  the  i n h a l a t i o n   a i r   over  a  check  valve.   In  this  c a s e  

the  c o n t a i n e r   comprises   a  number  of  s ec to r   shaped  compartments  s e p a -  

rated  by  porous  walls   and  said  compartments  are  f i l l e d   with  a  s u b s t a n c e  

capable   of  abso rb ing   carbon  d iox ide .   By  a  s u i t a b l e   a r rangement   of  s a i d  

15  compartments  a  c e r t a i n   guiding  of  the  a i r   s t ream  pass ing   through  t h e  

c o n t a i n e r   is  achieved  such  that   a lso  the  absorb ing   mass  which  is  n o t  

d i r e c t l y   in  l ine  with  the  i n l e t   and  o u t l e t   of  the  c o n t a i n e r   will  be 

brought  into  con tac t   with  the  a i r   stream  but  a  major  part   of  the  t o t a l  

absorb ing   su r face   of  the  a b s o r p t i o n   mass  will   not  be  a c t i v e   which  means 

20  that   a  c o m p a r a t i v e l y   big  volume  of  a b s o r p t i o n   mass  will   be  necessa ry   f o r  

p u r i f i c a t i o n   of  a  c e r t a i n   volume  of  a i r .  

The  s t r u c t u r e   compr is ing   a  s e p a r a t e   c o n t a i n e r   with  check  va lves ,   a  t i g h t  

cover  and  hose  connec t ions   is  a lso   compl ica ted   and  e x p e n s i v e .  

THE  MOST  IMPORTANT  CHARACTERISTICS  OF  THE  INVENTION 

25  The  ob j ec t   of  the  inven t ion   has  been  to  provide  an  a b s o r p t i o n   unit   in 

which  the  absorb ing   mate r ia l   is  u t i l i z e d   as  e f f e c t i v e l y   as  p o s s i b l e   and 

which  may  be  produced  at  so  low  costs   that   it  may  be  thrown  away  a f t e r  

one  s ing le   u s e .  

In  order   to  a t t a i n   these  and  o ther   o b j e c t s   the  i nven t ion   has  the  c h a r a c -  

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

Fig.  1  is  a  l o n g i t u d i n a l   s e c t i o n   through  a  combined  nose  and  a D s o r p t i o n  

uni t   for  a  b r e a t h i n g   a p p a r a t u s .  

Fig.  2  is  a  s chemat i ca l   l o n g i t u d i n a l   s e c t i o n   through  an  absorbing  mass 

which  comprises   a  carbon  d iox ide   abso rb ing   g r a n u l a t e   mixed  with  f r a g m e n t s  

of  foamed  p l a s t i c .  

Fig.  3  is  a  s i m i l a r   s e c t i o n   through  an  abso rb ing   mass  which  c o n s i s t s   o f  

a  foamed  product   with  carbon  d iox ide   abso rb ing   g r a n u l a t e   as  a  b a l l a s t .  

0  Fig.  k  is  a  p e r s p e c t i v e   view  of  an  abso rb ing   mass  c o n s i s t i n g   of  a  g r a n u -  

l a t e   of  a  carbon  d iox ide   a b s o r b i n g   s t u f f   s i n t e r e d   to  a  framework  and 

Fig.  5  f i n a l l y   is  a  s c h e m a t i c a l   l o n g i t u d i n a l   s e c t i o n   through  an  a b s o r b -  

ing  mass  compr is ing   a  p l u r a l i t y   of  frameworks  a cco rd ing   to  f i g .  

DESCRIPTION  OF  THE  INVENTION 

15  The  combined  hose  and  a b s o r p t i o n   uni t   shown  in  f ig .   1  as  a  p a r t i a l   s e c t i o n  

inc ludes   an  ou te r   c o r r u g a t e d   hose,  i . e .   a  hose  1  which  has  a  number  o f  

c i r c u m f e r e n t i a l   in  s e c t i o n   p r e f e r a b l y   t r a p e z o i d   p r o j e c t i o n s   2  this   hose  

being  p r e f e r a b l y   made  from  a  p l a s t i c   m a t e r i a l   such  as  po lypropene ,   and 

an  inner  p la in   hose  3- 

20  The  space  i n t e r m e d i a t e   the  inner  and  the  ou te r   hose  c o n t a i n s   an  a b s o r p -  

t ion  mass  k  which  in  the  embodiments  of  f ig .   1  c o n s i s t s   of  a  compound  o f  

g ranu les   5  of  CO2  abso rb ing   m a t e r i a l   such  as  sodium  or  potass ium  h y d r a t e  

and  small  par t s   6  of  foamed  p l a s t i c   with  open  pores .   The  hose  may  be  con-  

nected  to  the  a p p a r a t u s   in  q u e s t i o n   by  means  of  a d a p t o r s   7  which  in  a 

25  manner  known  per  se  may  c o n s i s t   of  elbow  p ipes ,   T-p ipes   or  the  l i k e  

from  which  at  l e a s t   one  may  have  a  wall  which  the  inner  hose  3  s e a l i n g l y  

p e n e t r a t e s .   The  i n t e n t i o n   is  tha t   f resh   gas  is  to  be  c a r r i e d   through  t h e  

inner  hose  and  e x h a l a t i o n   a i r   or  the  l ike  through  the  ou te r   one  and  t h a t  

an  a b s o r p t i o n   of  carbon  d iox ide   wil l   take  place  as  long  as  the  a b s o r p t i o n  

30  a b i l i t y   of  the  a b s o r b i n g   mass  e x i s t s .   The  per iod   of  time  within  which  a 

s p e c i f i c   amount  of  a b s o r b i n g   mass  can  give  a  s u b s t a n t i a l l y   complete  CO2 

a b s o r p t i o n   will  then  be  a  measure  of  the  e f f e c t i v e n e s s   of  the  a b s o r p t i o n .  



3 

0 2 3 8 4 6 3  

By  mixing  g r a n u l a t e   of  C02  absorb ing   ma te r i a l   with  p ieces   of  foamed 

p l a s t i c   having  s u i t a b l e   d imension,   shape  and  p o r o u s i t y   it  is  p o s s i b l e  

to  ob ta in   such  a  guiding  of  the  stream  of  a i r   that  an  e f f e c t i v e   CC7 

a b s o r p t i o n   combined  with  a  minor  r e s i s t a n c e   a g a i n s t   the  passage  o f  

I  the  air-  stream  is  ach ieved .   Adjacent  to  the  b r ea th ing   nozzle   the  p e r -  

m e a b i l i t y   of  the  a i r   may  be  inc reased   by  i n c r e a s i n g   the  p e r c e n t a g e   o f  

foam  p l a s t i c   p ieces   and  also  by  varying  the  f i l l i n g   degree  and  a l t e r n a -  

tely  by  a r r a n g i n g   nets  or  gr ids   between  va r ious   a b s o r p t i o n   mass  com- 

p r i s i n g   hose  s e c t i o n s   thus  making  it  p o s s i b l e   to  ob ta in   the  p r o p e r t i e s  

10  d e s i r a b l e   in  each  s p e c i f i c   c a s e .  

The  a b s o r p t i o n   mass  accord ing   to  the  i nven t ion   may  also  be  con ta ined   in 

a  simple  hose  or  in  a  housing  provided  with  i n l e t   and  o u t l e t ,   all  depend-  

ing  upon  the  intended  use.  Since  an  a b s o r p t i o n   unit  of  the  kind  now  de -  

scr ibed  in  the  most  simple  case  in  a d d i t i o n   to  the  und  i  spensab le   hose  

15  only  inc ludes   the  a b s o r p t i o n   mater ia l   i t s e l f   and  probably  means  for  s e p a -  

r a t ing   va r ious   s e c t i o n s   t he reo f   from  each  o the r   the  a b s o r p t i o n   unit  w i l l  

be  so  inexpens ive   that   it  may  be  thrown  away  a f t e r   use.  The  amount  of  ab-  

so rp t ion   mass  will   thus  also  be  l imi ted   s ince   it  only  has  to  be  s u f f i -  

c ien t   for  one  s ing le   p a t i e n t .  

20  In  the  embodiment  shown  in  f ig.   1  and  2  the  a b s o r p t i o n   mass  c o n s i s t s   o f  

a  C02  absorb ing   g r a n u l a t e   5  mixed  with  f ragments   6  of  foamed  p l a s t i c   o r  

mater ia l   with  s i m i l a r   p r o p e r t i e s   but  it  is  a lso   p o s s i b l e   to  use  such  a 

g r a n u l a t e   5  as  b a l l a s t   in  a  foaming  compound  for  o b t a i n i n g   a  f o a m - l i k e  

product   8  in  which  the  absorb ing   g ranules   5  are  c o n t a i n e d .  

25  In  the  embodiments  accord ing   to  f i g u r e s   1-3  i n c l u s i v e   there   e x i s t s   a s  

mentioned  many  p o s s i b i l i t i e s   to  vary  the  p e r m e a b i l i t y   of  the  a i r   r e s p e c -  

t i v e l y   the  con t ro l   of  the  a i r   stream  such  that   it  h i t s   the  b igges t   p o s s i b l e  

su r face   of  the  absorb ing   m a t e r i a l .  

An  a b s o r p t i o n   e f f e c t   a l though  not  so  big  but  in  c e r t a i n   cases  s u f f i c i e n t  

30  may  be  ob ta ined   by  s i n t e r i n g   or  baking  a c c o r d i n g   to  f ig.   b  the  a b s o r b i n g  

gra ins   5  into  cont iguous   units   where  the  s e p a r a t e   gra ins   only  are  in  con-  

tact   with  each  o ther   in  thin  p o r t i o n s   9  and  by  a r r ang ing   a cco rd ing   to  f i g .  

5  a  p l u r a l i t y   of  such  uni ts   behind  each  o the r   and  mutual ly   d i s p l a c e d   a 

porous  body  c o n s i s t i n g   of  porous  g ra ins   is  o b t a i n e d .   It  is  a lso  p o s s i b l e  

35  to  bring  for th   such  a  s i n t e r i n g   in  such  a  manner  that   a  th ree   d i m e n s i o n a l  

framework  will   be  c rea ted   where  the  a c t i v e   g ra ins   are  randomly  d i s t r i b u t e d  



r  d i s t r i b u t e d   in  a  c o n t r o l l e d   manner .  

y  a r r a n g i n g   the  a b s o r p t i o n   mass  accord ing   to  tne  inven t ion   mere   d r e  

rovided  l a b y r i n t h   passages   which  the  a i r   s t ream  has  to  pass  such  t h a t  

t  will  come  into  con t ac t   also  with  g ra ins   that   are  loca ted   more  d i s t a n t ,  

s p e c i a l l y   in  the  embodiment  having  a  mixture   of  ab so rb ing   grains   and  

ieces  of  foamed  p l a s t i c   the  a i r   stream  wil l   meet  d i f f e r e n t   r e s i s t a n c e  

n  the  s e c t i o n s   where  the  a i r   s t ream  passes   a  layer   of  foamed  p l a s t i c  

e s p e c t i v e l y   a  space  between  two  foamed  p l a s t i c   p i e c e s ,   between  a  foamed 

l a s t i c   p iece   and  a  grain  and  so  f o r t h .  
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1.  Device  for  a b s o r p t i o n   of  carbon  d ioxide   in  a  b r e a t h i n g   appa ra tu s   i n -  

; luding  a  hose  (1)  for  the  b rea th ing   a i r ,   c h a r a c t e r i z e d   in 

that  the  hose  (1)  at  l eas t   p a r t l y   is  f i l l e d   with  an  absorb ing   mass  (k) 

including  a  carbon  d ioxide   absorbing   ma te r i a l   in  g ranu la r   form  (5)  which 

is  mixed  with  a  spacing  subs tance   (6)  of  a  kind  which  o f f e r s   a  r e l a t i v e l y  

low  r e s i s t a n c e   to  the  b r e a t h i n g   a i r .  

I.  Device  a c c o r d i n g   to  claim  1,  c h a   r a c t e   r  i  z e d  

spacing  subs tance   c o n s i s t s   of  foam  p l a s t i c   p ieces   ( 6 ) .  

in  that   s a i d  

10  3.  Device  a c c o r d i n g   to  claim  1,  c h a r a c t e r i z e d   in  that   t he  

abso rp t ion   mass  (A)  c o n s i s t s   of  a  foamed  product   (8)  in  which  the  g r a n u -  

late  (5)  is  c o n t a i n e d .  

4̂.  Device  for  a b s o r p t i o n   of  carbon  d ioxide   in  a  b r e a t h i n g   appa ra tu s   i n -  

cluding  a  hose  (1)  for  the  b r e a t h i n g   a i r ,   c h a r a c t e r i z e d   in 

15  that  the  hose  (1)  at  l eas t   p a r t l y   is  f i l l e d   with  an  absorb ing   mass  (k) 

inc luding  a  porous  framework  in  the  shape  of  a  p l u r a l i t y   of  g ranu les   (5) 

being  in  pont  con t ac t   with  each  o t h e r .  

5.  Device  a cco rd ing   to  claim  h,  c h a r a c t e r i z e d   in  that   i t  

includes  a  unit  compr is ing   a  p l u r a l i t y   of  behind  each  o ther   located   p l a t e s  

20  each  compris ing   g ranules   (5)  s i n t e r e d   t o g e t h e r   and  being  so  d i s p l a c e d   r e l a -  

tive  to  each  o the r   that   the  channels   pass ing   t h e r e t h r o u g h   will  be  of  a 

l aby r in th   c h a r a c t e r .  

6.  Device  acco rd ing   to  any  of  the  p reced ing   c la ims,   c h a r a c t e r i z e d  

in  that  the  a b s o r p t i o n   mass  (k)  is  con t a ined   in  the  space  between  an  o u t e r  

25  b rea th ing   hose  (1)  and  a  hose  (3)  for  f resh  gas  supply  provided  i n s i d e  

said  outer   h o s e .  
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