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An e lec t ron ic  s y s t e m  for  de te rmin ing  the f requency of deviat ions f rom the normal  durat ion 
of the ca rd iac  cycle  is descr ibed .  
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During the invest igat ion of autonomic indices during menta l  fatigue [1] sha rp  changes a re  found in the 
durat ion of the in te rva ls  between ca rd iac  contract ions .  It is accordingly  useful to be able to de te rmine  the 
f requency of deviat ions f rom the no rma l  durat ion of the card iac  cycle,  

Lqput 

Fig. 1. D iag ram of e lec t ronic  s y s -  
tem for  prolonged continuous auto-  
mat ic  ana lys i s  of t ime in te rva l s  be -  
tween card iac  cont rac t ions  (desc r ip -  
tion in text). 

Fo r  this purpose  the wr i t e r  has developed a specia l  e l e c -  
tronic s y s t e m  whose c i rcu i t  is shown in Fig. 1. The s y s t e m  
cons i s t s  of the following main components :  1) a d c  voltage 
ampl i f ie r ;  2) an e lec t ronic  re lay  of the maximal  dc voltage; 
3) an e lec t ron ic  r e l ay  of the min imal  dc voltage; 4) a t r igge r  
pulse shaper  and power  ampl i f i e r  for  e lec t r ic  pulse counters ;  
5) an e lec t r i c  pulse counter  of the total number  of ca rd iac  con-  
t ract ions;  6) an e lec t r i c  pulse counter  of the number  of in t e r -  
vals  with longer  than the ass igned duration; 7) an e lec t r i c  pulse 
counter  of the number  of in terva ls  with sho r t e r  than ass igned 
duration; 8) a control  r e lay  of the opera t ive  counter;  9) the 
opera t ive  counter;  10) a t ime re lay  with 4 fixed delays of 15, 
30, 60, and 120 sec;  11) a signal re lay;  12) the power unit. The 
s y s t e m  is intended for  working in conjunction with a pulso ta-  

chome te r  control led  by the e l ec t roca rd iograph ,  The ca rd iac  rhythm is invest igated during mental  fatigue 
as  follows. Before  the beginning of the invest igat ion the delay of the t ime r e l ay  10 is set  at max imal  (120 
see),  the opera t ion  of the signal  r e l ay  11 is se t  at the min imal  number  of deviat ions of the card iac  rhythm,  
while the voitage r e l ays  2 and 3 a r e  se t  so that the number  o[ in terva ls  lying outside the l imi ts  of d i s p e r -  
sion of the card iac  rhythm is 2-3 in I rain. During the development  of mental  fatigue the number  of o p e r a -  
tions of the signal r e l ay  is inc reased ,  so that the sens i t iv i ty  of the s y s t e m  mus t  be reduced, The reduction 
in sens i t iv i ty  of the s y s t e m  is brought  about by reducing the delay of the t ime re lay  10 (to 60, 30, and 15 
sec) and by increas ing  the number  of  deviat ions  (to 10, 15, 20, and 25) in the card iac  rhythm. During in-  
vest igat ion of the s inus  rhythm of the hear t ,  changes  in the sens i t iv i ty  of the sys t em and the number  of 
opera t ions  of the signal t ime re lay  within in terva ls  of 5 o r  10 rain were  analyzed.  The f requency of dev ia -  
tions f rom the normal  durat ion of the card iac  cycle  was calculated f rom these data. 
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