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In o rde r  to e x p r e s s  the t e m p e r a t u r e  d i f ference  between the junctions (At) in t h e r m o e l e c t r i c  
t r a n s d u c e r s  with heating e l ement s ,  many  inves t iga tors  use  the cu r ren t  (I) in the heating s y s -  
t em.  The authors  cons ider  that readings  of I cannot be used fo r  this purpose  and they sug-  
ges t  an appara tus  by which any t e m p e r a t u r e  difference between the the rmocouples  can be 
de te rmined  and moni tored .  

Because of its s impl ic i ty  and the fact  that it can be used in l o n g - t e r m  exper imen t s ,  the t h e r m o e l e c -  
t r i c  method of invest igat ion of the regional  c i rcula t ion has become widely used.  

The pr inciple  governing the record ing  of changes in the volume ve loc i ty  of the blood flow by t h e r m o -  
e l ec t rodes  is as follows: side by side with one of the the rmocoup les  is p laced a heating e lement ,  and when 
this is switched on an emf  is genera ted  between the junctions.  The flowing blood cools the heated t h e r m o -  
couple; if the blood flow ve loc i ty  is inc reased  or  dec rea sed  the t e m p e r a t u r e  di f ference between the junc-  
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Fig. 1. Graph of At as a function 
of heating cu r r en t  I. 

t ions will fall o r  r i s e ,  r e spec t ive ly ,  and this will be re f lec ted  by 
the record ing  ins t rument .  

Many w o r k e r s  a re  at p r e sen t  a t tempting to improve  the 
t h e r m o e l e c t r i c  method so that it can be used to m e a s u r e  the blood 
flow quanti tat ively [1, 3, 4, 6]. One way of increas ing  the a c c u r a c y  
of the t he rmoe l ec t r i c  method is suggested below. 

The t e m p e r a t u r e  di f ference between the the rmocoup les  (At), 
which some worke r s  cons ider  mus t  be between 1 and 4~ is set  by 
changing the heating cu r ren t  (10, but authors  differ  in the values  of 
I which they cons ider  n e c e s s a r y  to obtain this d i f fe rence ,  within 
the range  f rom 70 to 600 mA [1, 2, 5]. The con t rad ic to ry  nature  of 
these f igures  may  depend, f i r s t ,  on the fact  that the finished e l ec -  
t rodes  differ  in the i r  sens i t iv i ty  (different magnitude of r e sponse  
to equal changes in blood flow); this is due main ly  to the posit ion 
of the heating e lement  re la t ive  to the working thermocouple .  Fo r  
instance,  Lugovoi [2 ] s ta tes  that  the sensi t iv i ty  of t he rmoe l ec t ro d es  
v a r i e s  within 4-15% of the mean  level .  Second, d i f fe rences  in the 
r e s i s t a n c e  of the heating e lement  of each e lec t rode ,  but with the 
same  cur ren t ,  give r i s e  to di f ferent  heating va lues ,  so that d i f fe r -  
ent indices of the change in blood flow will be obtained f r o m  two 
t r a n s d u c e r s .  

L a b o r a t o r y  of Physiology and Pathology of the Regional Circula t ion with Respi ra t ion  Group,  Insti tute 
of Normal  and Pathological  Physiology,  Academy of Medical Sciences of the USSR, Moscow. (Presented  by 
Academic ian  of the Academy of Medical Sciences of the USSR A. M. Chernukh.) Trans la ted  f r o m  Byulle-  
ten '  ]~ksper imental 'noi  Biologii  i Meditsiny,  Vol. 74, No. 11, pp. 123-124, November ,  1972. Original  
a r t i c le  submitted November  12, 1971. 

�9 1973 Consultants Bureau, a division of Plenum Publishing Corporation, 227 ~/est 17th Street, New York, 
N. Y. 10011. All rights reserved. This article cannot be reprodaced for any purpose whatsoever without 
permission of the publisher. A copy of this article is available from the publisher for $15.00. 

1472 



Fig. 2. Scheme used to act ivate  the 
F = 116/1  measu r ing  ampl i f i e r  to 
moni tor  At while record ing  changes 
in blood flow by the t h e r m o e l e c t r i c  
method: 1) t he rmoe lec t rode ;  2) 
s y s t e m  for  heating working t h e r m o -  
couple; 3) dc ampl i f ie r ;  4) r e c o r d -  
ing ins t rument ;  5) F = 116/1  m e a s -  
ur ing ampl i f i e r  for  de te rmin ing  and 
sett ing an ass igned value of At. 

Unrel iabi l i ty  of using va lues  of AI to de te rmine  the t e m -  
p e r a t u r e  di f ference between two junctions,  on account of the wide 
range  of va r i a t ions  in the value of At with an ins t rument  of fixed 
s ize ,  is demons t ra t ed  in Fig. 1. As proof  of this s ta tement ,  with 
16 a r b i t r a r i l y  chosen t he rmoe l ec t rodes  At was r eco rded  with a 
type F = 116/1  photocompensat ion ampl i f i e r ,  and with At set  at 
1-5~ the cu r r en t  requ i red  to obtain this t e m p e r a t u r e  di f ference 
was m e a s u r e d  by means  of a type M-104 a m m e t e r  (accuracy  
c l a s s  0.5). F o r  instance,  when a t e m p e r a t u r e  difference of 1~ 
was  produced between the junctions of the e lec t rode ,  the value of 
I va r i ed  f r o m  30 to 96 mA. As Fig. 1 shows, the value of I can-  
not t he re fo re  be used as an index of the t e m p e r a t u r e  d i f ference  
between the junctions of the the rmoe lec t rode .  Since the value of 
At is not moni tored  in each exper iment ,  and since At v a r i e s  with 
the r e s i s t a n c e  of the heating e lement ,  as mentioned above,  the 
s t a t emen t s  made by some w o r k e r s  that in the i r  expe r imen t s  
there  was a known t e m p e r a t u r e  di f ference between the ]unctions,  
mus t  be disputed.  

The authors  have developed and conducted exper imen ta l  t e s t s  with an appara tus  for  moni tor ing At 
with the use of a type F - 1 1 6 / 1  photocompensat ion ampl i f i e r ,  by means  of which any t e m p e r a t u r e  di f ference 
between the the rmocoup les  can be de te rmined  and moni tored  (Fig. 2). 

An ass igned value of At is set  as follows: with a change in the r e s i s t a n c e  of the rheos ta t  in the hea t -  
ing sys t em,  the degree  of heating of the working junction is  inc reased  or  dec reased ,  and the F = 116/1  
measu r ing  ampl i f i e r  connected to the t he rmoe lec t rode  r e c o r d s  its t he rma l  emf  at the r a t e  of 42 #V per  ~ 
t e m p e r a t u r e  d i f ference  between the junctions (for copper -cons tan tan  thermocouples) .  

If  a mult ichannel  t h e r m o e l e c t r i c  appara tus  is used,  the F = 116/1  ampl i f i e r  can be connected to it 
and used to m e a s u r e  At for  each t h e r m o e l e c t r o d e  in turn.  If the s ame  value of At is maintained at all e l e c -  
t rodes  in success ive  expe r imen t s ,  the i r  quali tat ive c h a r a c t e r i s t i c s  a r e  equalized and the cu rves  obtained 
in the same  o r  in different  expe r imen t s  can be compared .  
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