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USE OF AN ELECTRICAL THERMOMETER 

FOR RECORDING EXTERNAL RESPIRATION 

V.  V.  K r a v t s o v  UDC 612.2-087.5 

A method of r ecord ing  the e l ee t ropneumogram based  on the use  of the " T e m p - l "  e l ec t r i ca l  
t h e r m o m e t e r  is  suggested.  The sensor  e lement  of the t h e r m o m e t e r  is f ixed to the inlet of 
the m a s k  placed over  the head of the exper imen ta l  animal .  
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Fig. 1. E lec t r i ca l  c i rcu i t  
of the " T e m p - l "  ins t rument  
with modif icat ions.  R1,2,3,5) 
wi re  r e s i s t o r s ;  G~ galva-  
nomete r ;  Sw) switch; 13 
820 ~ potent iometer ;  R T) 
t h e r m i s t o r ;  A) source  of 
cur ren t ;  E) output to e l e c t ro -  
encephalograph;  Gr) ground. 

When r e s p i r a t i o n  is r e c o r d e d  by m e a n s o f c u f f s ,  M a r c y ' s  capsules ,  and a s e r i e s  of t r a n s d u c e r s  (pi- 
ezoe lec t r i c  de tec tor ,  photoelec t r ic  cel ls ,  etc.) ,  the an ima l ' s  motor  r e s p o n s e s  affect  the r e sp i r a t i on  cu rves .  
P n e u m o g r a m s  r e c o r d e d  by means  of t he rmosens i t i ve  methods ( thermocouples ,  t he rmi s to r s ) ,  detect ing 

f luctuations of t e m p e r a t u r e  a r i s ing  as the r e su l t  of the cu r r en t  of a i r  dur-  
ing breathing,  a re  f ree  f r o m  this  disadvantage.  

The w r i t e r  has  suggested a method of r ecord ing  ex te rna l  r e sp i r a t i on  
in intact  an imals  using the widely  avai lable  " T e m p - l "  e l ec t r i ca l  t h e r m o m e -  
t e r  made by the Leningrad "Krasnogvardee t s "  Fac tory .  Unlike the method 
suggested previous ly  [1], the p resen t  method does not r equ i re  t r aeheo tomy.  
The e l ec t ropheumogram can be r eco rded  on any appara tus  which will a m -  
plify and r e c o r d  a potential  (e lec t rocard iograph ,  e lec t roencephalograph,  etc.) .  

The high sensi t ivi ty  of the e lec t r i ca l  t h e r m o m e t e r  is due to the use  
of a semiconductor  r e s i s t o r  ( thermis tor )  as  the detector ;  this  type of de-  
t e c t o r  changes its r e s i s t a n c e  cons iderably  in r e sponse  to a change in the 
environmenta l  t e m p e r a t u r e .  

The theore t ica l  c i rcu i t  of the ins t rument  cons is t s  of an unbalanced 
Wheatstone br idge,  with the t h e r m i s t o r  connected into one a r m  of the 
br idge and a sens i t ive  m i c r o a m e t e r  connected a c r o s s  the measu r ing  di-  
agonal (Fig. 1). 

The equipment provided with the appara tus  for  r ecord ing  the e l ec t ro -  
pneumogram includes:  a t runcated conical  m a s k  made of tin plate,  the e lec-  
t r i ca l  t h e r m o m e t e r  with t h e r m i s t o r  for  m e a s u r i n g  the skin t empe ra tu r e ,  
ampl i f i e r  and record ing  appara tus .  The de tec tor  is fixed to the na r row end 
of the mask  by means  of th ree  b racke t s  so as  not to inc rease  the obs t ruc -  
t ion to the an ima l ' s  breathing.  A rubbe r  m e m b r a n e  with a hole for  the 
a n i m a l ' s  snout is fixed to the wide end of the mask .  The m a s k  is fixed to 
the head by means  of a rubbe r  s t rap .  

The measu r ing  diagonal of the br idge is connected in para l l e l  with a m i c r o a m e t e r  to the input of one 
channel of the r ecord ing  ins t rument .  The meta l  case  of the e l ec t r i ca l  t h e r m o m e t e r  is connected to ground. 
In t r i a l  expe r imen t s  brea th ing  was  r eco rded  within the range  of f requencies  of 0.3 to 50 Hz, and with pape r  
winding speeds  of 7 .5-15 and 30 m m / s e c .  
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