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The t he rm a l  t h e r m o e s t h e s i o m e t e r  descr ibed  can be used to invest igate  t h e r m a l  recept ion  
in the skin by the functional mobil i ty  method.  

The concept of functional mobil i ty ,  f i r s t  put fo rward  by P. G. Snyakin and conf i rmed by his r e s e a r c h e s  
and those of his pupils,  has been widely accepted  in physiology and in cl inical  p rac t i ce  [1-9]. The methods 
of invest igat ion and the ins t ruments  used for  them, developed in his l abora tory ,  a r e  being used on an e v e r -  
increas ing  sca le .  In pa r t i cu la r ,  physiologis ts ,  cl inicians,  and hygiene spec ia l i s t s  a r e  turning m o r e  and m o r e  
f requent ly  to the invest igat ion of the functional mobi l i ty  of the t h e r m o r e c e p t o r s  as the initial link in the chain 
of the rmoregula t ion  in the body. During invest igat ion of the functional mobi l i ty  of r ecep to r  sy s t ems ,  an e s -  
sent ia l  condition is the constancy of the tes t  s t imulus .  The following demands a r e  thus made  on the ins t ru -  
ment  with which the functional mobi l i ty  of the t h e r m o r e c e p t o r s  can be investigated: 1) a point s t imulus  (1 
mm),  and 2) constancy of t e m p e r a t u r e  of the sensor .  

The suggested ins t rument  (Fig. 1), with an e lec t r ic  hea t e r  and t e m p e r a t u r e  recordin/g device,  can be 
used for  tes t ing over  a v e r y  wide range  of t e m p e r a t u r e s  by regulat ing the s t rength  of the cur ren t .  The mos t  
important  fea ture  is that the ass igned t e m p e r a t u r e  of the sensor  can be mainta ined throughout the inves t i -  
gation and checked continuously. The ins t rument  is por table  and t r anspor tab le ,  s trong,  s imple  to use,  and 
se l f -conta ined because  it can work not only f rom the 127 and 220 V supply sys tem,  but also f r o m  ba t t e r i e s ,  

The  ins t rument  (Fig. 1) cons is t s  of a p robe  (1), which is a meta t l i c  s enso r  (copper,  s i lver) ,  1 m m  in 
d iamete r ,  with two windings (4 and 5), mounted in a r igid,  hea t - insula t ing  body (2). Winding (4) s e r v e s  to 
heat  the senso r  (3). It  is connected through a po ten t iometer  (6) to the secondary  winding of a t r a n s f o r m e r  
(7). The po ten t iometer  (6) changes the s t rength of the cur ren t  in winding (4) and thus regula tes  the degree  

�9 of heating of the s ens o r  (3). The po ten t iometer  (6) can be fitted with a sca le  for  the initial  rough sett ing of 
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Fig.  1. 
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Theore t i ca l  c i rcui t  of t h e r m o e s t h e s i o m e t e r  
(explanation in text).  
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the ass igned t e m p e r a t u r e  to which the s ens o r  is to be  heated.  The p r i m a r y  winding of the t r a n s f o r m e r  (7) 
is supplied by the ac s y s t e m  and is opera ted  by the t umb le r  switch (8). The c i rcui t  of winding (4) also in-  
cludes a lead out (9) for  connection to the ba t t e ry  supply. The switch (10) is used to change over  f r o m  the 
supply sys t em to the ba t t e ry  and vice  v e r s a .  

Winding (5) is the senso r  of a r e s i s t a n c e  t h e r m o m e t e r  for  checking the t e m p e r a t u r e  of the s en so r  (3). 
It is connected to the record ing  pa r t  of the r e s i s t a n c e  t h e r m o m e t e r  (19), based on a br idge compensa t ion  
c i rcui t .  A t e m p e r a t u r e - s e n s i t i v e  e lement  is connected into one a r m  of the br idge,  and the other  t h ree  a r m s  
consis t  of fixed r e s i s t o r s  (12). The  r e s i s t o r  (13) is connected into the br idge a r m  pa ra l l e l  with the winding 
of the t e m p e r a t u r e - s e n s i t i v e  element ,  and toge ther  with the po ten t iometer  (14) it is used to tune and con-  
t ro l  the ins t rument .  

The ga lvanomete r  (m i c roam m et e r )  (15) connected into the br idge c i rcui t  is graduated in degrees  Cent i -  
grade.  The br idge  c i rcui t  is fed f r o m  a d c  sou rce  (battery) (16) col lected to the circui t  through a t u mb le r  
switch (17). The switch (18) conver ts  the ins t rument  f r o m  the checking to the working posi t ion.  The probe  
(1) is connected to the other  components  of the s cheme  by a f lexible cable 1-1.5 m long. 

The ins t rument  works  as follows. The p r i m a r y  winding of the t r a n s f o r m e r  (7) is supplied f r o m  the 
127-220 V ac sys t em.  Curren t  is supplied f r o m  the secondary  winding of the t r a n s f o r m e r  to the heating 
coil  (4) of the t h e r m o s e n s o r  (3). If  the winding (4) is supplied f rom a ba t te ry ,  the ba t t e ry  is connected 
through the t e r m i n a l s  (9) and the t r a n s f o r m e r  is disconnected b y  switch (10). The requi red  t e m p e r a t u r e  
of the senso r  is ass igned by changing the s t rength  of the cur ren t  in the heating coil through a change in the 
r e s i s t ance  of the po ten t iomete r  (6) included in the c i rcui t .  The heating winding (4) of the meta l l ic  s en so r  
(3) w a r m s  it to the requi red  t e m p e r a t u r e .  

The t e m p e r a t u r e - s e n s i t i v e  e lement  (winding 5), when heated by the t h e r m o s e n s o r  (3), changes i ts  r e -  
s is tance ,  throwing the br idge  off balance,  which is r eco rded  by the ga lvanomete r  (15). Since the e .m.f ,  of 
the ba t t e ry  (16) changes with t ime,  the br idge  mus t  be  tuned be fo re  and during the work.  To do this ,  the 
ins t rument  is conver ted  by the t u m b l e r  switch (18) into the tes t ing  posit ion, and by means  of the va r i ab le  
r e s i s t o r  (14) the needle of the m i c r o a m m e t e r  (15) is adjusted to the control  m a r k e r  (zero setting).  The in-  
s t rument  is then switched back  to the working posi t ion and, having made  su re  that the t e m p e r a t u r e  of the 
t h e r m o s e n s o r  (3) has  reached  its  ass igned level ,  the invest igat ion can begin.  
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