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A descr ip t ion  is given of the c i rcu i t  o f  an ins t rumen t  s imul taneous ly  r ecord ing  signal amp l i -  
tude and the posi t ion of the i soe lec t r i c  line. 

The use  of dc ampl i f i e r s  in expe r imen ta l  physiology imposes  on the inves t iga tor  the need to pay c a r e -  
ful considera t ion  to the e f fec ts  of na tura l  ampl i f i e r  dr i f t  on the ampli tude of the r e co rded  p a r a m e t e r .  

Since the or iginal  ze ro  line in work  with a dc ampl i f i e r  is es tab l i shed  by the e x p e r i m e n t e r  h imse l f ,  
and is  t h e r e a f t e r  taken to be constant ,  any d i sp lacemen t  of the i soe lec t r i c  line resu l t ing  f r o m  dr i f t  i n t r o -  
duces e r r o r s  into the p a r a m e t e r  invest igated,  and in prolonged expe r imen t s  this  may exaggera te  the ampl i -  
tude of the useful  signal. In such expe r imen t s  it can be v e r y  difficult  to check the magnitude of the dr i f t  
and introduce the n e c e s s a r y  cor rec t ions .  

The w r i t e r s  have developed and tes ted  an ins t rumen t  which r e c o r d s  signal ampli tude and posi t ion of 
i soe lec t r i c  line s imul taneously .  In this  scheme any change in ampli tude o f t h e  t e s t  s ignal  p roduces  a s imu l -  
taneous d i sp lacement  of the i soe l ec t r i c  l ine,  so that  the ampli tude of the signal m e a s u r e d  f r o m  the i s o e l e c -  

t r i c  line r e m a i n s  constant.  This  e l imina tes  the need for  v e r i -  
i R - ~  ~ f icat ion and m e a s u r e m e n t  of the magnitude of the dr i f t  and 
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The in s t rumen t  cons i s t s  of a switch connecting or  d i s -  

Fig. 1. Scheme of i n s t rumen t  au tomat i -  
cal ly  Compensating for  dr i f t  in a d c  a m -  
p l i f i e r .  RI) MT-54 t he rmi s to r ;  R2) 10 
k~; R3, R4, R s) 3 k~q; R~) br idge ba lancer ;  
PI) po la r ized  r e l ay  of RP type; KPi) con-  
tac t s  of r e lay  Pi; B) 4.5 V bat tery;  Mu 
mul t iv ib ra tor ;  LO) loop osci l lograph;  
DCA) de ampl i f ie r ;  SM) s t imula t ion  m a r -  
ker;  TM) t ime  m a r k e r  30 see .  

connecting the power  supply to the br idge  a l te rna te ly  (Fig. 1). 
Since changes in the posi t ion of the switch are  effected by a 
s y m m e t r i c a l  mul t iv ib ra to r ,  with a f requency much higher  than 
the speed of the r e c o r d e r  winder,  two continuous l ines  a re  
seen on the r ecord ing  ins t rumen t  (the i soe l ec t r i c  l ine and the 
curve  of ampli tude of the p r o c e s s  tested).  

A br idge  c i rcui t ,  one a r m  of which cons is ted  of a t h e r -  
mosens i t ive  r e s i s t o r ,  was used in the Invest igat ion descr ibed .  

Before  the expe r imen t  the br idge  was ba lanced  and only 
the i soe l ec t r i c  line could be seen  on the r ecord ing  sc reen .  Ab-  
sence  of a second line indicates  balancing of the br idge  and 
cons tancy  of the or iginal  t e m p e r a t u r e .  With a change in t e m -  
pe r a tu r e  of  the segment  tes ted ,  the t h e r m i s t o r  changes i ts  r e -  
s i s tance  and thus throws  the br idge out of balance.  The de a m -  
p l i f ie r ,  v ia  the commuta to r ,  r e co rds  the magnitude of the i m -  
balance ,  f r o m  which the t e m p e r a t u r e  in the inves t iga ted  s eg -  
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ment can be estimated. Any drift  of the amplifier  acts on both recorded  lines, so that the amplitude 
measured  by the distance between the lines remained constant. 

This method of recording,  with a visible isoeleetr ic  line, can be used with any other t r ansducers  
(tensometric,  photoelectric),  and, if the amplifier  sensit ivity permi ts ,  with thermocouples  and the rmoe lec -  
trodes.  The inst rument  can be used to measure  a p a r a m e t e r  at one point or  to record  the difference be -  
tween pa rame te r s  at two points. 
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