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©  Method  for  applying  electrodes  to  a  piece  of  metallized  textile  material,  heating  device  for  humidifying  a  gas-  or 
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 Method  for  applying  electrodes  to  a  piece  of  metallized 

textile  material,  whereby  said  method  comprises  the  selec- 
tive  immersion  of  the  piece  of  metallized  textile  material  in 
an  electroless  bath. 



Method  for  apply ing   e l e c t r o d e s   to  a  piece  of  m e t a l l i z e d   t e x t i l e  

m a t e r i a l ,   hea t ing   device  and  device   for  humidi fy ing   a  gas-  or  g a s - m i x t u r e  

s t r e a m .  

The  i n v e n t i o n   r e l a t e s   to  a  method  for  applying  e l e c t r o d e s   t o  

a  piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l .  

A  known  method  for  app ly ing   e l e c t r o d e s   to  a  piece  of  m e t a l l i z e d  

t e x t i l e   m a t e r i a l   is  tucking  up  s t r anded   copper  wire.   It   has  appeared ,   however,  

tha t   in  t h i s   manner  no  impeccable   con t ac t   is  p o s s i b l e ,   not  even  if  f o r  

tucking  up  s u i t a b l e   yarn  m a t e r i a l   is  used  and  the  wire  t en s ion   is  kept  a s  

high  a s  p o s s i b l e .   Fur the r   the  known  method  makes  i t   d i f f i c u l t   or  t i m e - c o n s u m i n g  
to  provide  e l e c t r o d e s   on  e i t h e r   s i d e .  

The  purpose  of  the  i n v e n t i o n   is  at  l e a s t   to  e l i m i n a t e   these   d i s -  

advan tages   and  for  tha t   purpose  p rov ides   a  method  of  the  kind  i n d i c a t e d  

above,  c h a r a c t e r i s e d   in  tha t   i t   comprises   the  s e l e c t i v e   immersion  o f  

the  p iece   of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   in  an  e l e c t r o l e s s   metal   b a t h .  

This  method  might  be  c a l l ed   p l a t i n g   or  g a l v a n i z i n g   wi thout   c u r r e n t .  

With  the  same  purpose  the  i n v e n t i o n   provides   a  method  o f  

the  kind  mentioned  above,  c h a r a c t e r i s e d   in  tha t   the  e l e c t r o d e s   a r e  

depos i t ed   by  e v a p o r a t i o n .  

Fu r the r   the  i n v e n t i o n   r e l a t e s   to  hea t ing   devices   which  a r e  

e s p e c i a l l y   a p p l i c a b l e   in  the  medical   f i e l d ,   such  as  for  the  a d j u s t a b l e   h e a t i n g  
of  c o n t a i n e r s   with  blood,  a  heated  o p e r a t i n g   t ab le   or  heated  o p e r a t i n g  

b l a n k e t s .  

According  to  a  fo l lowing   aspect   of  the  r e l e v a n t   i n v e n t i o n  



a  device  is  f u r t h e r   provided  by  compr i s ing   a  h e a t i n g   element  f o r  

humidi fy ing   a  gas-  or  ga s -mix tu re   s t r e a m .  

Thereby  the  humidi fy ing   f l u i d   is  in  p a r t i c u l a r   s t e r i l i z e d  

water  and  the  gas-  or  ga s -mix tu re   s t ream  a  s t ream  of  oxigen  and/or   a i r .  

These  humidi fy ing   devices   are  known  and  are  e s p e c i a l l y   app l i ed   in  t h e  

medical   f i e l d .   Many  of  these   known  dev ices   are  c o n n e c t e d  w i t h   a  r e s e r v o i r  

of  s t e r i l e   water  for  the  supply  of  humid i fy ing   f l u i d .  

The  i n v e n t i o n   now  aims  at  s i m p l i f y i n g   the  knowm  h u m i d i f y i n g  

devices   and  to  improve  t h e i r   humid i fy ing   a c t i o n ,   as  well  as  r e d u c i n g  

the  chance  of  b a c t e r i a l   g r o w t h .  

For  th i s   purpose  the  i n v e n t i o n   p rov ides   a  device   of  the  kind  m e n t i o n e d  

in  the  beg inn ing ,   c h a r a c t e r i s e d   in  tha t   the  h e a t i n g   element  c o m p r i s e s  

a  s t r i p - s h a p e d   hea te r   u n i t ,   a r ranged   to  be  brought   in to   an  e n c i r c l i n g   c o n -  

nec t ion   with  a  c o n t a i n e r   with  f l u id   provided  with  an  i n l e t   and  an  o u t l e t .  

As  a  r e s u l t   of  these   measures  i t   is  not  neces sa ry   in  the  f i r s t  

place  to  provide  a  second  h e a t a b l e   c o n t a i n e r   for  vapor i z ing   t h e  

humidi fy ing   f l u i d   and  in  the  second  place  no  p r e s s u r e -   and  f l u i d   c o n n e c t -  

ions  between  the  supply  c o n t a i n e r   with  humid i fy ing   f lu id   and  the  c o n t a i n e r  

for   the  humidi fy ing   f l u i d   to  be  vaporized  are  n e c e s s a r y .  

P r e f e r a b l y   the  hea t ing   element  is  a r ranged   to  be  brought  i n t o  

an  e n c i r c l i n g   connec t ion   with  a  d i s p o s a b l e   c o n t a i n e r   p r e - f i l l e d   w i t h  

s t e r i l i z e d   w a t e r .  

F i n a l l y   the  i n v e n t i o n   p rov ides   a  device   for  humidi fy ing   a 

gas  or  ga s -mix tu re   s tream,  compris ing   a  c o n t a i n e r   provided  with  a 

g a s - i n l e t ,   a  g a s - o u t l e t   and  a  f l u i d - i n l e t ,   as  well  as  a  h e a t i n g   e l e m e n t  

provided  with  a  hea te r   unit   a p p l i e d ,   at  l e a s t   in  o p e r a t i o n ,   in  an  e n -  

c i r c l i n g   connec t ion   with  the  c o n t a i n e r .   The  c o n t a i n e r   and  the  h e a t i n g  

element  have  a  c o n f i g u r a t i o n ,   ana logous   to  a  h e a t i n g - u p   a p p a r a t u s  

for  small  milk  b o t t l e s   for  s u c k l i n g s .   Said  ho lde r   then  has  a  f l u i d  

connec t i on   with  a  supply  c o n t a i n e r   of  vapor i z ing   f l u i d ,   e .g .   a  d i s p o s -  

able  c o n t a i n e r   p r e - f i l l e d   with  s t e r i l i s e d   w a t e r .  

The  purpose  of  the  i n v e n t i o n   is  to  provide   a  hea t i ng   e l e m e n t  

with  a  hea te r   un i t   which  is  not  r e s t r i c t e d   to  a p p l i c a t i o n   with  a  c o n t a i n e r  

of  a  c e r t a i n   c o n f i g u r a t i o n   and  for  tha t   purpose  provides   a  d e v i c e  

of  the  kind  l a s t - m e n t i o n e d   above,  c h a r a c t e r i z e d   in  tha t   the  hea te r   u n i t  

is  s t r i p - s h a p e d .  



As  a  r e s u l t   of  th i s   measure  the  hea te r   unit   can  be  app l ied   i n  

close  c o n t a c t   with  c o n t a i n e r s   of  var ious   c o n f i g u r a t i o n s .  

A  f u r t h e r   aspec t   of  the  i nven t ion   is ,   as  wi l l   appear  l a t e r   on,  
tha t   the  r e g u l a t i o n   of  the  t empera tu re   by  the  hea t i ng   element  is  such  

that   p r e f e r a b l y   such  a  quan t i t y   of  heat  is  supp l ied   to  the  c o n t a i n e r  

as  is  nece s sa ry   to  provide  energy  necessa ry   for  h u m i d i f i c a t i o n   o f  

a  gas-  or  g a s - m i x t u r e   s t ream led   through  the  humid i fy ing   f l u i d ,   so  t h a t  

the  t e m p e r a t u r e   of  the  humidi f ied   gas-  or  g a s - m i x t u r e   stream  does  n o t  

become  h igher   than  the  sur rounding   t e m p e r a t u r e ,   which  p reven t s   the  o c c u r -  

rence  of  c o n d e n s a t i o n   in  the  r e l e v a n t   c o n d u i t s .  

P r e f e r e n c e   is  g i v e n  f o r   a  hea te r   u n i t , t o   the  use  of  an  a n g u l a r  

piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   with  e l e c t r o d e s   app l i ed   over  t h e  

e n t i r e   length   of  two  oppos i te   s i d e s .  

The  i n v e n t i o n   wi l l   be  more  fu l ly   exp la ined   with  r e f e r e n c e   t o  

a  p o s s i b l e   embodiment  of  the  i n v e n t i o n   and  with  r e f e r e n c e   to  the  a t t a c h e d  

drawing,  in  w h i c h :  

Fig.  1  is  an  oxigen  humidi fy ing   device ,   connected   with  an  i n c u -  

ba tor ,   accord ing   to  a  p o s s i b l e   embodiment  of  the  i n v e n t i o n   a p p l i e d  

on  neona ta l   c a r e ;  

Fig.  1A  is  a  d e t a i l e d   view  of  the  a d j u s t i n g   pa r t s   with  t e m p e r a t u r e  

and  r e l a t i v e   humidi ty  scale   r e s p e c t i v e l y   of  the  a d j u s t i n g   element  o f  

a  hea t ing   element  of  the  a i r   humidi fy ing   device  as  shown  in  f ig .   1; 

Fig.  2  is  a  d e t a i l e d   view  of  the  hea te r   un i t   of  e .g .   the  d e v i c e  

as  shown  in  f ig .   1;  and 

Fig  3  is  a  s t r o n g l y   s i m p l i f i e d   block  diagram  of  a 

p o s s i b l e   c o n t r o l   c i r c u i t   for  a  hea t ing   element  accord ing   to  the  i n v e n t i o n  

in  q u e s t i o n .  

The  i n v e n t i o n   is  not  r e s t r i c t e d   to  the  h e a t i n g -   and  h u m i d i f y i n g  

device  shown  in  f ig .   1,  but  can  e s p e c i a l l y ,   but  not  e x c l u s i v e l y ,   be 

appl ied   in  the  medical   f i e l d   with  severa l   advan tages   as  a  h e a t i n g   d e v i c e .  

As  advan tageous   embodiments  can  be  mentioned  a  hea t i ng   device  for  b l o o d  

bags,  which  need  to  be  kept  at  a  t empera tu re   of  around  37  degrees   C, 

a  heated  o p e r a t i c   table   or  an  opera t ing   b lanke t   to  keep  the  p a t i e n t  

to  be  t r e a t e d , w a r m   and  a  p h g s i o t h e r a p e u t i c   hea t ing   uni t   as  r e p l a c e -  

ment  of  p a r a f f i n   cushions ,  thermogeneous   wadding  and  i n f r a r e d   l a m p s .  

It  w i l l   be  apparen t   tha t   t h i s   enumerat ion  is  not  e x h a u s t i v e .  



Fig.  1  shows  with  r e f e r e n c e   8  an  i n c u b a t o r ,   in  which  t h e r e  

is  a  neana t a l   19.  The  purpose  of  the  humidi fy ing   device  is  to  keep  t h e  

r e l a t i v e   humidi ty   of  the  oxigen  or  a i r   or  a  mixture  of  both  s u p p l i e d  

by  means  of  pipe  5  up  to  the  des i r ed   l eve l .   Thereby  it   should  be  p r e v e n t e d  

that   the  stream  of  humid i f i ed   oxigen  in  the  condui t   5  causes  c o n d e n s a t i o n  

as  a  r e s u l t   of  coo l ing ,   in  which  case  the  condensa te   can  be  a  b r e e d i n g  

ground  for  b a c t e r i a .   For  t h i s   purpose  the  t empera tu re   of  the  h u m i d i f i e d  

stream  of  oxigen  f lowing  in to   condui t   5  i s  kept   lower  than  or the  same  as  t h e  

sur rounding   t empera tu re  .   Here  i t   needs  to  be  cons idered   tha t   the  t empera -  

ture  in  the  i n c u b a t o r   8  wi l l   g e n e r a l l y   be  h igher   than  the  s u r r o u n d i n g  

t empera tu re   of  t h e  c o n d u i t   5 ,  so  tha t  w i th  a   r e l a t i v e   humidity  of  100%  i n  

the  condui t   5,  t h i s   wi l l   be  lower  ins ide   the  i n c u b a t o r   8.  Although  n o t  

shown  i t   is  p o s s i b l e   to  place  the  condui t   5  ins ide   t h e  i n c u b a t o r s   and  more 

in  p a r t i c u l a r   the  c o n t a i n e r   of  humid i fy ing   f lu id   1  and  the  hea te r   u n i t  

6  to  be  d i s c u s s e d   h e r e i n a f t e r ,   because,   as  a lso   to  be  d i s c u s s e d ,   t h e  

hea te r   uni t   6  has  been  a r ranged  in  such  a  manner-  tha t   i t   can  be  s t e r i -  

l i z e d .  

In  the  embodiment  of  the  i n v e n t i o n   shown  in  f ig .   1  the  c o n t a i n e r  

of  humid i fy ing   f l u i d   1  is  a  f i l l e d   c o n t a i n e r   with  a  supply  of  h u m i d i f y i n g  

f l u i d .   However,  the  c o n t a i n e r   can  a lso   be  provided  with  a  f l u id   i n l e t  

for  connec t ion   with  a  c o n t a i n e r   for  the  humid i fy ing   f l u i d .   In  the  embodiment 

shown  in  f ig .   1  the  c o n t a i n e r   is  p r e f e r a b l y   a  d i s p o s a b l e   c o n t a i n e r   p r e -  
f i l l e d   with  s t e r i l i z e d   water ,   as  then  the  danger  of  b a c t e r i a   is  s m a l l e s t  

and  c o n t a i n e r s   of  said  kind  are  qu i t e   f r e q u e n t l y   used  in  medical  s u r r o u n d -  

i i ngs .   Most  of  these   c o n t a i n e r s   are  provided  with  at  l e a s t   two  o p e n i n g s  
that   can  be  shut  off ,   shown  d i a g r a m m a t i c a l l y   in  f i g . l   as  gas  i n l e t   9 

and  g a s  o u t l e t   10.  The  gas  i n l e t   9  i s ,   by  means  of  condui t   4,  connec ted   w i t h  

an  o u t l e t   3  of  a  supply  of  gas  or  g a s - m i x t u r e .   The  gas  o u t l e t   10  i s  

connected ,   by  means  of  condui t   5,  with  the  i n c u b a t o r   8 .  

When  the  gas  o u t l e t   3  is  opened , t he   gas  s t reams  to  the  i n c u b a t o r  

8  v i a  c o n d u i t  4 ,  g a s   i n l e t  9 ,   f l u i d ,   the  su r f ace   of  which  is  i n d i c a t e d   by 

r e f e r e n c e   2,  o u t l e t   10  and  pipe  5 .  

Reference   6  shows  a  h e a t e r   uni t   embodying  the  i n v e n t i o n ,  

provided  with  a  cover  or  bag  e l emen t l8   and  a  connec t ing   element  7  w i t h  a  

pos s ib ly   r i g i d   s y n t h e t i c   ca s ing .   Said  hea te r   uni t   wi l l   be  more  f u l l y  

exp la ined   h e r e i n a f t e r   with  r e f e r e n c e   to  f i g . 2 .   Heater   un i t   6  is  a  p a r t  



of  a  hea t ing   element,   f u r t h e r   c o m p r i s i n g  t h e   r e g u l a t i o n   element  15.  The 

r e g u l a t i o n   element  15  is  connec ted ,   by  means  of  a  cable  14,  with  t h e  

connect ing   element  7  of  the  hea te r   un i t   6.  The  r e g u l a t i o n   element  15  com- 

p r i s e s   an  a d j u s t i n g   element  30,  the  e x t e r n a l l y   v i s i b l e   pa r t s   of  which 

are  shown  in  f i g . l ,   said  p a r t s   with  the  r e l e v a n t   sca les   are  shown  i n  

d e t a i l   in  fig. 1A  When  f ig. lA  is  d i s c u s s e d   t h i s   mat ter   wil l   be  r e f e r r e d  

to.  The  a d j u s t i n g   element  15  is  connected   with  a  cable  11  with  a  p l u g ,  

which,  as  shown,  can  be  plugged  i n t o   a  wall  socket   13,  p r e f e r a b l y   p r o v i d e d  
with  ground  c o n n e c t i o n .  

With the  embodiment  shown  in  f ig .   1  is  in  o p e r a t i o n   the  s t e r i l i z e d  

water  in  the  d i sposab le   c o n t a i n e r   can  in  the  very  f i r s t   place  be  b r o u g h t  

up  to  the  r equ i red   t empera tu re   e .g .   26  degrees   C.  Then  an  oxigen  s t r e a m  

can  be  led  through  the  s t e r i l i z e d   water  in  the  d i s p o s a b l e   c o n t a i n e r ,  

causing  the  oxigen  o b t a i n i n g   a  r e l a t i v e   humidi ty   of  100  %.  For  h u m i d i -  

fying  the  dry  oxigen  stream  energy  is  r e q u i r e d ,   as  a  r e s u l t   of  which 

heat   wil l   be  drawn  from  the  supply  of  s t e r i l i z e d   water  in  the  c o n t a i n e r ,  

were  i t   not  for  the  f ac t   tha t   the  a d j u s t i n g   element  15,  via  the  cable   14,  

s u p p l i e s   c u r r e n t   to  the  hea t e r   un i t   in  such  a  manner  tha t   the  water  s u p p l y  

is  kept  at  26  degrees  C.  For  s c a n n i n g  t h e   water  t empera tu re   the  c o n n e c t i n g  

element  7  is  provided  with  a  t e m p e r a t u r e   sensor   20,  which,  on  a p p l i c a t i o n  

of  the  hea te r   unit   around  the  c o n t a i n e r   1  is  in  c lose  con t ac t   with  t h e  

l a t t e r .   In  t h i s   manner  the  sensor   20  p rov ides   a  feedback  s igna l   for  t h e  

a d j u s t i n g   e lement l5 ,   which  wi l l   be  exp l a ined   in  more  d e t a i l   with  r e f e r e n c e  

to  f ig .   3.  Assuming  now  tha t   the  t e m p e r a t u r e   i n s i d e   the  i n c u b a t o r   8  i s  

32  degrees  C  and  the  su r round ing   t e m p e r a t u r e   of  the  condui t   5  has  a  v a l u e  

which  l i e s   between  26  and  32  degrees   C,  then  the  r e l a t i v e   humidi ty   o f  

the  humidi f ied   oxigen  stream  wi l l   be  70%  in  the  i n c u b a t o r   and  tha t   o f  

the  humid i f ied   oxigen  stream  i n s ide   the  condui t   5  wil l   have  a  value  b e t w e e n  

100  and  70 %  r e s p e c t i v e l y .   Consequent ly   the re   wi l l   be  no  c o n d e n s a t i o n  

in  the  condui t   5 and  with  the  d e s c r i b e d ,   in  p r a c t i c e   e x c e s s i v e ,   t e m p e r a t u r e  

d i f f e r e n c e   of  6  degrees  C  a  r e l a t i v e   humidi ty   of  70 %  can  be  a c h i e v e d  

ins ide   the  i n c u b a t o r .   This  d i s t i n g u i s h e s   the  device  in  ques t i on   f rom 

known  devices   of  t h i s   kind,   where  h e a t e r   u n i t s   of  a  r e l a t i v e l y   l a r g e  

capac i ty   are  used  for  s u b s t a n t i a l l y   hea t ing   the  water  in  the  c o n t a i n e r ,  

as  a  r e s u l t   of  which  the  r e l a t i v e   humidi ty   of  the  humid i f i ed   oxigen  s t r e a m  

can  be  far  and  even  very  far  above  100  %,  which  in  the  f i r s t   place  c a u s e s  

condensa t ion   with  a l l   r e s u l t i n g   d i s a d v a n t a g e s   and  f u r t h e r   consumes  an  



u n n e c e s s a r i l y   large  amount  of  energy.   It  may  be  noted  t h a t  
the  ward  t empera tu re   of  an  i n t e n s i v e   care  depar tment ,where   i n c u b a t o r s  

are  s t a t i o n e d ,  i s   g ene ra l l y  no t   g r e a t l y   d i f f e r e n t   from the  t empera tu re   i n s i d e  

the  i n c u b a t o r ,   e .g .   31  and  32  degrees   C  r e s p e c t i v e l y .  

Fig.  lA  shows  in  more  d e t a i l   the  e x t e r n a l l y   v i s i b l e   pa r t s   o f  

the  a d j u s t i n g   element  30.  In  p a r t i c u l a r   a  movable  part ,   in  th i s   embodiment 

a  but ton  w i th -a   f lange  17  and  a  f ixed  p a r t ,   i . e .   a  part  of  the  wall  26 

of  the  cas ing   of  the  a d j u s t i n g   e lement .   On  the  f lange  17  of  the  b u t t o n  

a  sca le   for  the  r e l a t i v e   humidity  is  i n d i c a t e d ,   which  according  to  a  

c e r t a i n   formula  is  r e l a t e d   to  the  l i n e a r   t e m p e r a t u r e   scale  32  a p p l i e d  

to  said  pa r t   of  the  casing  26.  For  an  o p e r a t o r   i t   is  now  very  s i m p l e  

with  a  c e r t a i n   set  t empera tu re ,   in  t h i s   case  26  degrees  C,  whereby  t h e  

humid i f ied   oxigen  stream  f lowing  in  pipe  5  has  a  r e l a t i v e   humidity  o f  

100%,  tha t   the  r e l a t i v e   humidity  i n s i d e   the  i n c u b a t o r   with  a  t e m p e r a t u r e  

of  32  degrees   C  wil l   be  70  %. 

Fig.  2  shows  in  more  d e t a i l   the  s t r i p - s h a p e d   heater   un i t   6 .  

As  said  be fore   the  s t r i p - s h a p e d   h e a t e r   un i t   is  arranged  to  be  b r o u g h t  

into  an  e n c i r c l i n g   connect ion   with  a  c o n t a i n e r   with  f lu id   provided  w i t h  

an  i n l e t   and  an  o u t l e t , t h e   c o n t a i n e r   p r e f e r a b l y   being  a  d i s p o s a b l e  

c o n t a i n e r   p r e - f i l l e d   with  s t e r i l i z e d   wate r ,   said  c o n t a i n e r s   can  h a v e  

varying  forms  and  dimensions.   The  h e a t e r   un i t   6  comprises  a  cover  o r  

bag  element  27  p r e f e r a b l y   of  t e x t i l e   m a t e r i a l   and  with  a  c o n s e q u e n t l y  

dimensioned  p iece   of  p r o f i l e   foam  41.Such  a  bag  element  27  can  be 

s t e r i l i z e d   in  a  simple  manner.  The  bag  element  27  is  closed  off  by  t h e  

connec t ing   e lement   7  with  the  t e m p e r a t u r e   sensor   20  for  con tac t   w i t h  

the  wall  of  the  c o n t a i n e r .   On  p l a c i n g   the  h e a t e r   unit   in  an  e n c i r c l i n g  

c o n n e c t i o n ,   t ha t   is  around  the  c o n t a i n e r   1  f i r s t   the  connect ing   e l e m e n t  

7  with  the  t e m p e r a t u r e   sensor  20  is  p laced   a g a i n s t   the  wall  of  c o n t a i n e r  

1,  a f t e r   which  the  bag  element  27  is  t i g h t l y   fo lded  around  the  c o n t a i n e r  

1  in to   the  d i r e c t i o n   of  the  o ther   end  of  the  bag  element  27,  and  is  f i x e d  

by  means  of  a  connec t ing   element  (not  shown),  p r e f e r a b l y   wavelock  t a p e .  
In  t h i s   manner  the  t empera tu re   sensor   20  is  in  c lose   con tac t   with  t h e  

wall  of  the  c o n t a i n e r   1,  whi l s t   a lso  a  r e c t a n g u l a r   piece  of  m e t a l l i z e d  

t e x t i l e   m a t e r i a l ,   i n d i c a t e d   by  r e f e r e n c e   21,  is  in  c lose  c o n t a c t  

with  the  wall   of  the  c o n t a i n e r   1  for  the  h e a t i n g   of  the  f l u i d .   The  r e c t -  

angular   p iece   of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   has  two  e l e c t r o d e s   23  and 

24,  app l i ed   over  the  e n t i r e   l eng th   to  p r e f e r a b l y   the  shor t   s i d e s ,   whereby 



the  e l e c t r o d e s   are  p r e f e r a b l y   app l ied   to  e i t h e r   side  of  the  r e c t a n g u l a r  

piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   21.  The  advantage  of  p lac ing  t h e  

e l e c t r o d e s   at  the  shor t   s ides  is  tha t   the  e l e c t r o d e s   are  shor t   and  t h e r e -  

fore  less   s e n s i t i v e   to  f a i l u r e s .   For  o b t a i n i n g   an  optimum  hea t ing   e f f e c t  

the  weaving  d i r e c t i o n   of  the  piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   i s  

p e r p e n d i c u l a r   to  the  long  s ides  of  the  e l e c t r o d e s ,   p r e f e r a b l y   also  r e c t -  

angula r .   Also  for  ob t a in ing   an  optimum  hea t ing   e f f e c t   the  metal  of  t h e  

r e c t a n g u l a r   p iece   of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   is  n i c k e l .   For  a  s u i t a b l e  

t r a n s f e r   of  the  c u r r e n t   suppl ied   to  the  e l e c t r o d e s   23,24,  over  the  w i d t h  

of  the  r e c t a n g u l a r   piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   the  r e s i s t a n c e  

of  the  e l e c t r o d e s   needs  to  be  lower,  to  an  ex ten t   of  a  f a c t o r   10,  t h a n  

that   of  the  par t   of  the  piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   w i t h o u t t  

e l e c t r o d e s .   The  m a t e r i a l   of  the  e l e c t r o d e s   is  p r e f e r a b l y   copper.   In  f i g .  

2  the  weaving  d i r e c t i o n   of  the  m e t a l l i z e d   t e x t i l e   m a t e r i a l   is  i n d i c a t e d  

by  r e f e r e n c e   22 .  

The  a p p l i c a t i o n   of  the  e l e c t r o d e s   23,  24,  to  the  m e t a l l i z e d  

t e x t i l e   m a t e r i a l   21  forms  a  part   of  t h i s   i n v e n t i o n .   In  t h i s   c o n n e c t i o n  

t e x t i l e   m a t e r i a l   should  be  given  a  wide  i n t e r p r e t a t i o n ,   compris ing  e . g .  

woven  f a b r i c ,   h o s i e r y ,   f e l t ,   ,  formed  from  t h r e a d s ,   f i b r e s ,  

or  yarns  and  paper .   P r e f e r a b l y   the  m e t a l l i z i n g   is  such  tha t   every  f i b r e  

or  thread  is  sur rounded   by  metal  l i n i n g ,   the  t h i c k n e s s   of  which  can  

be  a  f r a c t i o n   of  a  micrometer .   Known  is  p rov id ing   in  e l e c t r o d e s   by  t u c k i n g  

up  l i t z w i r e   with  a  s p e c i a l   sor t   of  yarn,  with  due  a t t e n t i o n   to  the  w i r e  

t ens ion .   I n h e r e n t   to  th is   method  are  long  assembly  times  of  the  h e a t e r  

uni t ,   bad  c o n t a c t i n g   and  an  i n c r e a s e   in  r e s i s t a n c e   due  to  c o n t a c t - r e s i s t -  

ance  f l u c t u a t i o n   between  the  m e t a l l i z e   t e x t i l e   m a t e r i a l   and  the  l i t z w i r e .  

Most  impor tan t   is  in  that   case  tha t   bad  c o n t a c t i n g   can  lead  to  an  e a r l y  

end  of  the  h e a t e r   un i t .   Said  c o n t a c t i n g   problem  might  be  solved  by 

so lde r ing   the  l i t z w i r e   on  the  m e t a l l i z e d   t e x t i l e   m a t e r i a l ,   but  the  d i s -  

advantages  of  t h a t   is  that   as  a  r e s u l t   the  f l e x i b i l i t y   of  the  t e x t i l e  

ma te r i a l   is  l o s t   and  the  t r a n s i t i o n   from  r i g i d   to  n o n - r i g i d   par t   may 
lead  to  t e a r i n g   and  consequent ly   d e s t r u c t i o n   of  the  m e t a l l i z e d   t e x t i l e  

m a t e r i a l .  

A  s o l u t i o n   to  th is   problem  accord ing   to  the  i n v e n t i o n  i n   q u e s t i o n  

is  the  s e l e c t i v e   d e p o s i t i n g   by  e v a p o r a t i o n   of  the  e l e c t r o d e s .   D i f f i c u l t ,  

however,  is  in  t ha t   case  tha t   a  l a rge   par t   of  the  m e t a l l i z e d   t e x t i l e  

ma te r i a l   needs  to  be  masked  to  p reven t   d e p o s i t i n g   by  e v a p o r a t i o n .  



A  method  that   ought  to  be  given  p r e f e r e n c e   for  app ly ing   e l e c -  

t rodes   to  a  piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   a cco rd ing   to  the  i n v e n t i o n  

in  ques t ion   comprises  the  s e l e c t i v e   immersion  of  the  piece  of  m e t a l l i z e d  

t e x t i l e   m a t e r i a l   in  an  e l e c t r o l e s s   metal  bath,   e .g .   a  p iece   of  n i c k e l  

p la ted   t e x t i l e   m a t e r i a l   in  an  e l e c t r o l e s s   copper  bath,   or  the  p l a t i n g  

or  g a l v a n i s i n g   (not  in  the  sense  of  z i n c p l a t i n g   a  m e t a l ) ,   wi thout   t h e  

a p p l i c a t i o n   of  c u r r e n t ,   of  the  m e t a l l i z e d   t e x t i l e   m a t e r i a l .   S e l e c t i v e  

impl ies   here  immersion  to  a  chosen  depth,   e .g .   to  the  e x t e n t   of  a  few 

m i l l i m e t r e s .   A  s p e c i f i c   example  of  the  c o n t a c t i n g   p rocess   of  a  n i c k e l  

p l a t ed   t e x t i l e   m a t e r i a l   is  as  f o l l o w s .   F i r s t   the  n i cke l   p l a t ed   t e x t i l e  

m a t e r i a l   is  immersed  in  a  n i cke l   a c t i v a t o r   bath  for  c l e a n i n g   the  n i c k e l  

l ayer   and  to  enable  the  copper  l a y e r   to  adhere  well ,   e .g .   30  s e c o n d s  

in  a  30  grammes  per  l i t r e   s o l u t i o n   o f c i r c u i t p r e p   40  of  SEL-REX  (  r e g i s t e r e d  

t rademark  of  OMI  I n t e r n a t i o n a l ) .   The  immersion  depth  is  then  m a i n l y  

equal  to  the  des i r ed   width  of  the  e l e c t r o d e   e .g .   around  3  m i l l i m e t r e s .  

Af ter   the  n icke l   p la ted   t e x t i l e   m a t e r i a l   has  been  t r e a t e d   with  t h e  

a c t i v a t o r ,   very  c a r e f u l   r i n s i n g   is  n e c e s s a r y ,   p r e f e r a b l y   f i r s t   in  a n  

a l coho l   s o l u t i o n   and  a f t e r   tha t   in  d e i o n i s e d   water .   Af te r   tha t   t h e  

a c t i v a t e d   n i cke l   p la ted   t e x t i l e   m a t e r i a l   is  s e l e c t i v e l y   provided  w i t h  

a  copper  l ayer   by  e .g .   hanging  i t   dur ing  25  minutes  in  an  e l e c t r o l e s s  

copper  bath,   e .g .   ox i t ron   PCB  50  of  SEL-REX  (  both  t r ademarks   of  OMI 

I n t e r n a t i o n a l )   to  a  depth,   which  is  g r e a t e r   than  the  immersion  d e p t h  

for  a c t i v a t i n g ,   e .g .   about  5  m i l l i m e t r e s .   This  d i f f e r e n c e   in  immers ion  

depth  is  chosen  to  p revent   chemical   r e s i d u e   from  s t a y i n g   behind  in  t h e  

par t   of  the  n i cke l   p la ted   t e x t i l e   m a t e r i a l   not  covered  with  c o p p e r  
and  a f f e c t i n g   by  i t s   a g r e s s i v e   a c t i o n   the  t e x t i l e   m a t e r i a l ,   as  a  r e s u l t  

of  which  said  m a t e r i a l   would  u l t i m a t e l y   be  des t royed   in  o p e r a t i o n .  

After   tha t   renewed  r i n s i n g  i n   the  manner  d e s c r i b e d   above  i s  

n e c e s s a r y .   After   tha t   the  r e c t a n g u l a r   s e l e c t i v e l y   copper  p l a t ed   p i e c e  

of  n i c k e l   p la ted   t e x t i l e   m a t e r i a l   needs  to  be  provided  with  a  p r o t e c t i o n  

l a y e r ,   e .g .   by  immersion  in  a  s t a b i l i z e r   bath,   such  as  TPS  CU  of  SEL- 

REX  (  t r ademarks   of  Oxy  Metal  I n d u s t r i e s   I n t e r n a t i o n a l )   to  prevent   o x i -  

da t ion   of  the  metal  l a y e r s .   Again  thorough  r i n s i n g   in  the  i n d i c a t e d   manner 

is  nece s sa ry   and  u l t i m a t e l y   d ry ing ,   a f t e r   which  the  t e x t i l e   m a t e r i a l  

can  be  t r e a t e d   w i th  u re thane   spray  to  i n s u l a t e   and  p r o t e c t   both  the  n i c k e l  

l ayer   and  the  copper  l ayer   of  the  m e t a l l i z e d   t e x t i l e   m a t e r i a l .   Through 

the  immersion  process   e l e c t r o d e s   are  a u t o m a t i c a l l y   a p p l i e d   on  e i t h e r  



s ide ,   and  in  p a r t i c u l a r   with  a  c o n n e c t i n g   b r idge   pa r t .   The  most  i m p o r t a n t  

advan tages   of  t h i s   method  are  tha t   the  f l e x i b i l i t y   of  the  t e x t i l e   m a t e r i a l  

does  not  change  and  an  impeccable  c o n t a c t i n g   is  r e a l i s e d .   Besides  t h a t  

the  copper  e l e c t r o d e s   can  be  well  s o l d e r e d .   The  r e s u l t i n g   pieces   o f  

m e t a l l i z e d   t e x t i l e   m a t e r i a l   provided  with  e l e c t r o d e s   can  now  be  a p p l i e d  

in  a l l   kinds  of  h e a t i n g   dev ices ,   thanks  to  the  main ta ined   f l e x i b i l i t y ,  

through  which  t e a r s   in  o p e r a t i o n   can  be  p r e v e n t e d ;   if  des i red   with  t h e  

i n c l u s i o n   of  the  r e g u l a t i o n   device  embodying  the  i n v e n t i o n   in  q u e s t i o n ,  

to  be  more  f u l l y   exp la ined   h e r e i n a f t e r .  

Another  method  which  has  proved  to  be  s a t i s f a c t o r y   i s  t h e   s u i t a b l y  

e l e c t r o l y t i c   g a l v a n i z i n g   with  the  a p p l i c a t i o n   of  e .g .   s i l v e r   or  g o l d .  

R e f e r r i n g   back  to  f ig .   2  the  e x p l a n a t i o n   of  the  hea te r   u n i t  

embodying  the  i n v e n t i o n   in  ques t i on   w i l l   now  be  completed.   As  i n d i c a t e d  

with  25  and  26  conduc to r s   are  so lde red   on  the  e l e c t r o d e s   23  and  24 .  

Fu r the r   a  p r i n t e d   c i r c u i t   board  28,  p r e f e r a b l y   of  f l e x i b l e   and  h e a t  

r e s i s t a n t   m a t e r i a l   has  been  p rov ided ,   on  which  of  course  conductor   t r a c e s  

have  been  p rov ided ,   connec t ing   the  s o l d e r   p o i n t s   25,  26  via  the  c o n d u c t o r s  

with  connec t ing   p o i n t s   in  the  connec t i ng   e lement   7,  in  t h e i r   turn  h a v i n g  

a  connec t ion   w i t h  t h e   cable  14.  F u r t h e r   a  second  t empera tu re   sensor   40 

has  been  provided  to  the  p r i n t e d   c i r c u i t   board  28,  also  connected ,   by 

means  of  conduc tor   t r a c e s ,   with  connec t i ng   p o i n t s   in  the  c o n n e c t i n g  

element  7.  The  second  t empera tu re   sensor   is  in  thermal  con tac t   w i t h  

the  piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   21.  P rov id ing   the  p r in t ed   c i r c u i t  

board  is  not  neces sa ry   but  advan t ageous .   P r e f e r a b l y   the  p r in t ed   c i r c u i t  

board  extends  halfway  to  the  piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   and 

at  the  end  turned  away  from  the  connec t ing   e lement   7  the  second  t e m p e r a -  

ture   sensor  40  is  connec ted .   The  f u n c t i o n   of  the  second  t empera tu re   s e n s o r  

wi l l   be  more  f u l l y   exp la ined   h e r e i n a f t e r   with  the  e x p l a n a t i o n   of  t h e  

r e g u l a t i o n   uni t   embodying  the  i n v e n t i o n   in  q u e s t i o n .  

Fig.  3  shows  a  s t r o n g l y   s i m p l i f i e d   block  diagram  of  the  r e g u l a t i o n  
element  15  embodying  the  i n v e n t i o n .   The  a d j u s t i n g   e lement  30   p r o v i d e s  

a  s i gna l   r e p r e s e n t a t i v e   for  the  d e s i r e d   t e m p e r a t u r e   to  a  c o m b i n a t i o n  

e lement31.   F u r t h e r  t h e   combinat ion   element  31  r e c e i v e s   a  s igna l   f rom 

a  s a f e t y   element  37,  i n c o r p o r a t e d   in  a  feedback  loop.  Both  the  f i r s t  

and  the  second  t empera tu re   sensor  are  i n c o r p o r a t e d   in  the  s a f e ty   e l e m e n t .  

The  f i r s t   sensor ,   which  is  p h y s i c a l l y   i n c o r p o r a t e d   in  the  c o n n e c t i n g  

element  7,  p rov ides   a  s igna l   which  is  r e p r e s e n t a t i v e   for  the  t e m p e r a t u r e  



of  the  c o n t a i n e r   1  and  p r e f e r a b l y   has  a  l i n e a r   t e m p e r a t u r e   dependence .  

So  the  combinat ion   element  r e c e i v e s   an  a d j u s t i n g   s i g n a l   and  a  f e e d b a c k  

s igna l   and,  in  case  of  a  d e v i a t i o n   between  these  s i g n a l s ,   a  c o n t r o l  

element  32  changes  the  supply  of  c u r r e n t   through  a  sw i t ch ing   e l e m e n t  

33.  The  swi t ch ing   sequence  the reby   de te rmines   the  c u r r e n t , w h i c h   i s  

supp l i ed   to  the  h e a t e r   uni t   6  by  means  of  the  cable  14.  If  e .g.   t h e  

feedback  s i g n a l   of  the  s a f e ty   element  37  i n d i c a t e s   t ha t   the  t e m p e r a t u r e  
is  lower  than  the  one  set   by  the  a d j u s t i n g   element  30,  then  the  c o n t r o l  

element  32  wil l   have  the  swi tch ing   element  33  supply  the  cu r r en t   w i t h  

longer   time  i n t e r v a l s .   The  r e g u l a t i o n   i s ,   t h e r e f o r e ,   of  an  o n / o f f -  

r e g u l a t i o n   type.  In  case  tha t   the  second  t empera tu re   sensor   40  d e t e c t s  

tha t   the  h e a t e r   u n i t  t   exceeds  a  maximum  t e m p e r a t u r e ,   e .g .   the  s o f t e n i n g  

t e m p e r a t u r e   of  a  s y n t h e t i c   c o n t a i n e r   of  e .g .   74  degrees   C,  then  t h e  

s i gna l   of  the  s a f e t y   element  37  i n t e r r u p t s   the  sw i t ch ing   by  the  s w i t c h i n g  

element  33.  Fur the r   an  alarm  element  36  is  p rovided ,   which,  a f t e r   t h e  

e lapse   of  an  a d j u s t a b l e   delay  time  of  the  delay  e lement   35,  gives  an  

o p t i c a l   and /o r   aud ib l e   i n d i c a t i o n   tha t   for  a  c e r t a i n   t ime,  e .g .   in  t h e  

s t r e t c h   froπO  to  18  minutes  no  swi t ch ing   by  the  s w i t c h i n g   element  33 ,  

and  t h e r e f o r e   no  supply  of  energy  to  the  hea te r   u n i t ,   has  taken  p l a c e .  

The  second  t e m p e r a t u r e   sensor   40,  e .g .   NTC,  mounted  on  t h e  

p r i n t e d   c i r c u i t   board  28,  is  i n c o r p o r a t e d   in  the  feedback   loop  with  a  

maximum  t e m p e r a t u r e   d e t e c t o r   in  the  s a f e t y   element  37.  However,  t h i s  

is  not  n e c e s s a r y   as  a lso  a  s e p a r a t e   maximum  t e m p e r a t u r e   d e t e c t o r ,   n o t  

i n c o r p o r a t e d   in  the  feedback  loop  may  be  provided ,   which  p r e v e n t s  

swi t ch ing   by  the  swi t ch ing   element  33  when  a  c e r t a i n   maximum  t e m p e r a t u r e  

is  e x c e e d e d .  



1.  Method  for  apply ing   e l e c t r o d e s   to  a  piece  of  m e t a l l i z e d   t e x t i l e  

m a t e r i a l ,   c h a r a c t e r i s e d   in  that   said  method  comprises   the  s e l e c t i v e  

immersion  of  the  piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   in  an  e l e c t r o l e s s  

b a t h .  

2.  Method  as  claimed  in  claim  1,  c h a r a c t e r i s e d   in  that   a  r e c t a n g u l a r  

piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   is  u s e d .  

3.  Method  as  claimed  in  claim  2,  c h a r a c t e r i s e d   in  that   the  r e c t a n g u l a r  

piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   is  immersed  with  two  fac ing  s i d e s  

over  the  e n t i r e   l e n g t h .  
4.  Device  as  claimed  in  claim  3,  c h a r a c t e r i s e d   in  that   the  r e c t -  

angular   piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   is  immersed  with  the  s h o r t  

s i d e s .  

5.  Method  as  claimed  in  any  of  the  p r ev ious   claims  2-4,  c h a r a c t e r i s e d  

in  that   the  r e c t a n g u l a r   piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   is  immersed 

with  the  weaving  d i r e c t i o n   p e r p e n d i c u l a r   to  the  su r face   of  the  immers ion  

b a t h .  

6.  Method  as  claimed  in  any  of  the  p r ev ious   c la ims,   c h a r a c t e r i s e d  

in  that   for  the  metal  of  the  r e c t a n g u l a r   p iece   of  m e t a l l i z e d   t e x t i l e  

m a t e r i a l   n icke l   is  c h o s e n .  

7.  Method  as  claimed  in  any  of  the  p r ev ious   c la ims,   c h a r a c t e r i s e d  

in  that   for  the  metal  of  the  metal  bath  copper  or  s i l v e r   or  gold  i s  
c h o s e n .  

8.  Method  as  claimed  in  any  of  the  p rev ious   c la ims ,   c h a r a c t e r i s e d  
in  that   the  s e l e c t i v e   immersion  is  executed   in  such  a  manner  and  t h e  

metal  of  the  r e c t a n g u l a r   piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   and  t h a t  



of  the  metal  bath  are  chosen  to  the  e f f e c t   tha t   the  r e s i s t a n c e   of  t h e  

e l e c t r o d e s   app l i ed   is  lower,  to  an  e x t e n t   of  a  f a c to r   10,  than  t h a t  

of  the  part   of  the  r e c t a n g u l a r   piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l  

wi thout   said  e l e c t r o d e s .  

9.  Method  as  claimed  in  any  of  the  p r e v i o u s   c laims,   c h a r a c t e r i s e d  

in  that   before  the  s e l e c t i v e   immersion  in  an  e l e c t r o l e s s   metal  bath  t h e  

piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   is  immersed  in  an  a c t i v a t o r   b a t h  

for  the  metal  of  the  piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l .  

10.  Method  as  claimed  in  claim  9,  c h a r a c t e r i s e d   in  that   the  immer s ion  

in  an  a c t i v a t o r   bath  is  executed  to  a  d e p t h  l e s s   than  with  immers ion  

in  an  e l e c t r o l e s s   metal   b a t h .  

11.  Method  for  app ly ing   e l e c t r o d e s   to  a  p iece   of  m e t a l l i z e d   t e x t i l e  

m a t e r i a l ,   c h a r a c t e r i s e d   in  tha t   the  e l e c t r o d e s   are  depos i ted   by  e v a p o r a t i - - n ,  

or  app l ied   by  e l e c t r o l y t i c   g a l v a n i z i n g .  

12.  Method  as  c laimed  in  any  of  the  p r ev ious   c la ims,   c h a r a c t e r i s e d  

in  t ha t   as  a  f i n a l   a c t i o n   a  p r o t e c t i o n   l aye r   is  app l ied   to  both  ma in  

s u r f a c e s   of  the  p iece   of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   provided  with  e l e c -  

t r o d e s .  

13.  A  device   compr i s ing   a  hea t ing   e lement   for  humidifying  a  g a s -  

or  ga s -mix tu re   s t r eam,   c h a r a c t e r i s e d   in  t ha t   the  hea t ing   element  c o m p r i s e s  

a  s t r i p - s h a p e d   h e a t e r   u n i t ,   arranged  to  be  brought   into  an  e n c i r c l i n g  

connec t ion   with  a  c o n t a i n e r   with  f l u i d   provided  with  an  i n l e t   and  an  

o u t l e t .  

14.  Device  as  c la imed  in  claim  13,  c h a r a c t e r i s e d   in  t ha t   the  h e a t e r  

un i t   is  a r ranged   to  be  brought   into  an  e n c i r c l i n g   connect ion   with  a  

d i s p o s a b l e   c o n t a i n e r   p r e - f i l l e d   with  s t e r i l i z e d   w a t e r .  

15.  Device  for   humid i fy ing   a  gas-  or  g a s - m i x t u r e   s tream,  c o m p r i s i n g  

a  c o n t a i n e r   p rov ided   with  a  gas  i n l e t ,   a  gas  o u t l e t   and  a  f lu id   i n l e t ,  

as  well  as  a  h e a t i n g   element  provided  with  a  h e a t e r   unit   app l i ed ,   a t  

l e a s t   in  o p e r a t i o n ,   in  an  e n c i r c l i n g   c o n n e c t i o n   with  the  c o n t a i n e r ,  

c h a r a c t e r i s e d   in  t ha t   the  hea te r   uni t   is  s t r i p - s h a p e d .  
16.  Device  as  c la imed  in  any  of  the  c la ims  13-15,  c h a r a c t e r i s e d   i n  

t h a t   the  hea te r   un i t   comprises   a  r e c t a n g u l a r   p iece   of  m e t a l l i z e d   t e x t i l e  

m a t e r i a l   with  e l e c t r o d e s   app l ied   to  two  fac ing   s ides ,   over  the  e n t i r e  

l e n g t h .  

17.  Device  as  c la imed  in  claim  16,  c h a r a c t e r i s e d   in  tha t   the  e l e c t r o d e s  

are  app l ied   to  the  s h o r t   s i d e s .  



18.  Device  as  claimed  in  claim  16  or  17,  c h a r a c t e r i s e d   in  tha t   t h e  

e l e c t r o d e s   are  r e c t a n g u l a r   and  app l i ed   with  the  long  s ides   p e r p e n d i c u l a r  

to  the  weaving  d i r e c t i o n   of  the  piece  of  m e t a l l i z e d   t e x t i l e  m a t e r i a l .  

19.  Device  as  claimed  in  any  of  the  claims  16-18,  c h a r a c t e r i s e d  

in  tha t   the  e l e c t r o d e s   are  app l i ed   to  e i t h e r   side  of  the  piece  o f  

m e t a l l i z e d   t e x t i l e   m a t e r i a l .  

20.  Device  as  claimed  in  any  of  the  c la ims  16-19,  c h a r a c t e r i s e d   i n  

t ha t   the  e l e c t r o d e s   are  app l i ed   by  immersion  in  an  e l e c t r o l e s s   m e t a l  

b a t h .  

21.  Device  as  claimed  in  any  of  the  c la ims  16-19,  c h a r a c t e r i s e d   i n  

tha t   the  e l e c t r o d e s   are  app l i ed   by  d e p o s i t i n g   by  e v a p o r a t i o n   or  e l e c t r o l y t i c  

g a l v a n i s i n g .  

22.  Device  as  claimed  in  any  of  the  c laims  16-21,  c h a r a c t e r i s e d   i n  

t ha t   the  metal  for  the  piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l   is  n i c k e l .  

23.  Device  as  claimed  in  any  of  the  c laims  16-22,  c h a r a c t e r i s e d   i n  

t ha t   the  metal  of  the  e l e c t r o d e s   is  copper  or  s i l v e r   or  g o l d .  

24.  Device  as  claimed  in  any  of  the  c la ims  16-23,  c h a r a c t e r i s e d   i n  

t h a t   the  r e s i s t a n c e   of  the  e l e c t r o d e s   is  lower,   to  an  e x t e n t   of  a  f a c t o r  

10,  than  tha t   of  the  par t   of  the  p iece   of  m e t a l l i z e d   t e x t i l e   m a t e r i a l  

wi thout   e l e c t r o d e s .  

25.  Device  as  claimed  in  any  of  the  c laims  16-24,  c h a r a c t e r i s e d   i n  

t ha t   the  hea te r   unit   comprises   a  bag  e lement ,   in  which  the  p iece   o f  

m e t a l l i z e d   t e x t i l e   m a t e r i a l ,   ex tended ,   is  i n c o r p o r a t e d .  

26.  Device  as  claimed  in  claim  25,  c h a r a c t e r i s e d   in  t h a t   the  bag 

element  is  c losed  off  by  a  connec t ing   element  for  the  e l e c t r o d e s .  

27.  Device  as  claimed  in  claim  26,  c h a r a c t e r i s e d   in  t ha t   in  t h e  

bag  element  the  e l e c t r i c   connec t ion   between  the  e l e c t r o d e s   and  c o n n e c t i n g  

po in t s   in  the  connec t ing   element  has  been  e f f e c t e d   by  s o l d e r i n g   c o n d u c t o r s  

in  b e t w e e n .  

28.  Device  as  claimed  in  claim  27,  c h a r a c t e r i s e d   in  tha t   the  c o n d u c t o r s  

form  at  l e a s t   par t   of  a  f l e x i b l e ,   heat  r e s i s t a n t   p r in t ed   c i r c u i t   b o a r d ,  

ex t end ing   over  at  l e a s t   par t   of  the  l eng th   of  the  piece  of  m e t a l l i z e d  

t e x t i l e   m a t e r i a l  i n   the  bag  e l e m e n t .  

29.  Device  as  claimed  in  claim  28,  c h a r a c t e r i s e d   in  t ha t   the  p r i n t e d  
c i r c u i t   board  extends  ac ross   s u b s t a n t i a l l y   ha l f   the  l eng th   of  the  p i e c e  
of  m e t a l l i z e d   t e x t i l e   m a t e r i a l .  

30.  Device  as  claimed  in  any  of  the  c la ims  13-29,  c h a r a c t e r i s e d   i n  



that   the  h e a t i n g   element  comprises   an  e l e c t r o n i c   r e g u l a t i o n   switch  f o r  

r e g u l a t i n g   the  c u r r e n t   to  be  supp l i ed   to  the  hea te r   u n i t .  

31.  Device  as  claimed  in  claim  30,  c h a r a c t e r i s e d   in  t h a t   the  r e g u l a t i o n  

switch  is  housed  in  a  s e p a r a t e   u n i t ,   which  is  c o n n e c t e d  w i t h   the  c o n -  

nec t ing   e lement   by  means  of  a  cable   and comprises  a  r e g u l a t i o n   e l e m e n t  

for  a d j u s t i n g   the  t empera tu re   to  be  assumed  or  main ta ined   by  the  c o n -  

t a i n e r .  

32.  Device  as  c l a i m e d  i n   claim  31,  c h a r a c t e r i s e d   in  t ha t   the  r e g u -  
l a t i o n   e lement   compr ises   a  movable  and  f ixed   pa r t ,   whereby  the  e x t e r n a l l y  

v i s i b l e   p a r t s   have  a  t empera tu re   sca le   and  a  r e l a t i v e   humidi ty   s c a l e  

r e l a t e d   to  i t   r e s p e c t i v e l y .  

33.  Device  as  claimed  in  any  of  the  c la ims  30-32,  c h a r a c t e r i s e d  

in  tha t   the  r e g u l a t i o n   switch  is  of  the  o n / o f f   t y p e .  
34.  Device  as  claimed  in  any  of  the  c la ims  30-33,  c h a r a c t e r i s e d   i n  

that   the  r e g u l a t i o n   switch  comprises   a  feedback  loop  with  a  t e m p e r a t u r e  

sensor ,   i n c o r p o r a t e d   in  the  connec t i ng   e lement   for  c o n t a c t   with  t h e  

c o n t a i n e r .  

35.  Device  as  claimed  in  any  of  the  c la ims  30-33,  c h a r a c t e r i s e d   i n  

tha t   the  r e g u l a t i o n   switch  comprises   a  maximum  t empera tu re   d e t e c t o r ,  

provided  with  a  second  t empera tu re   sensor   t h e r m i c a l l y   coupled  w i t h  

the  piece  of  m e t a l l i z e d   t e x t i l e   m a t e r i a l  ,   for  swi tch ing   off  t h e  

c u r r e n t   supply  in  case  tha t   a  maximum  t e m p e r a t u r e   is  e x c e e d e d .  

36.  Device  as  claimed  in  claim  35,  c h a r a c t e r i s e d   in  t ha t   the  c o n t a i n e r  

is  a  s y n t h e t i c   c o n t a i n e r ,   c h a r a c t e r i s e d   in  tha t   the  maximum  t e m p e r a t u r e  
is  r e l a t e d   to  the  s o f t e n i n g   t e m p e r a t u r e   of  the  s y n t h e t i c   m a t e r i a l .  

37.  Device  as  claimed  in  claim  36,  c h a r a c t e r i s e d   in  t h a t   the  maximum 

t e m p e r a t u r e   is  about  74  degrees   C. 

38.  Device  as  claimed  in  any  of  the  c la ims   13-37,  c h a r a c t e r i s e d   i n  

tha t   t i x  h e a t e r   un i t   is  provided  with  a  f i x i n g - e l e m e n t   for  f i x i n g   t h e  

hea te r   un i t   in  an  e n c i r c l i n g   connec t i on   around  the  c o n t a i n e r .  

39.  Device  as  claimed  in  claim  38,  c h a r a c t e r i s e d   in  t ha t   the  f i x i n g  
element  comprises   wavelock  t a p e .  
40.  Heat ing  dev ice ,   c h a r a c t e r i s e d   in  tha t   i t   comprises   a  piece  o f  

m e t a l l i z e d   t e x t i l e   m a t e r i a l   provided  with  e l e c t r o d e s ,   which  is  made  by 

or  with  the  a p p l i c a t i o n   of  a  method  as  c la imed  in  any  of  the  c laims  1 -12  

and/or   a  hea t i ng   e lement ,   as  i n d i v i d u a l l y   exp l a ined   in  any  of  the  c l a i m s  

13 -39 .  



41.  Heat ing  device  as  claimed  in  claim  40,  c h a r a c t e r i s e d   in  t h a t  

it  is  obv ious ly   a r ranged  for  hea t ing   c o n t a i n e r s   with  b l o o d .  

_42.  Heat ing  device  as  claimed  in  claim  40,  c h a r a c t e r i s e d   in  t h a t  

i t   is  obv ious ly   a r ranged  to  be  used  in  r e l a t i o n   with  an  o p e r a t i n g   t a b l e .  

43.  Heat ing  device  as  claimed  in  claim  40,  c h a r a c t e r i s e d   in  t h a t  

i t   is  a r r anged   as  a  p h y s i o t h e r a p e u t i c   hea t ing   u n i t .  
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