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A r ad io t e l eme t r i c  s y s t e m  has  been used  to invest igate the pulse wave veloci ty  (PWV) in 
healthy pe r s ons  during work  act ivi ty .  Detec tor  units  we re  cons t ruc ted  f r o m  SF-2-2  photo- 
r e s i s t o r s  and 2 .5-V endoscopic l amps .  These photoelec t r ic  de tec to r s  a re  sensi t ive ,  smal l  
in s ize ,  and i n t e r f e r e n c e - f r e e  during the sub jec t ' s  movement .  Depending on the points f r o m  
which informat ion is taken,  de tec tor  units a re  e i ther  t r ansmi t t ing  (finger,  ear) or  re f lec t ing  
(over  l a rge  super f ic ia l  a r t e r i e s ) .  Under dynamic conditions the PWV is invest igated in the 
segment  s h o u l d e r - f i n g e r .  The t e s t  sy s t em incorpora tes  de tec tors ,  t r a n s m i t t e r s ,  r e c e i v e r s ,  
and a two-channel  e l ec t roca rd iograph .  

The mos t  effect ive and re l iab le  method of a s s e s s i n g  the v i s c o - e l a s t i c  p r o p e r t i e s  of blood v e s s e l s  at 
the p r e s e n t  t ime  is de te rmina t ion  of the pulse wave veloci ty  (PWV). Under  cl inical  conditions th is  index 
is studied at r e s t .  However ,  in a few invest igat ions dealing with this  p rob lem it ha s  been shown that  the 
g r e a t e s t  changes in v i s c o - e l a s t i c  p rope r t i e s  of the blood v e s s e l s  take place during physical  work  and ne r -  
vous and emotional  s t r e s s .  Few dynamic studies have been made of the s tate  of the blood v e s s e l s  because  
of the complexi ty  of the method and of technical  diff icult ies.  Under these conditions it is  mos t  convenient  
to use  the r ad io t e l eme t r i c  method of Stolbun and Forsh tad t  [4], in which ECG signals  and signals  of the dig- 
ital pho top le thysmogram are  combined in one radio channel.  The object  of the invest igat ion desc r ibed  be-  
low was  to continue the development  of this technique. 

Record ing  by r ad i o t e l em e t ry  under  dynamic conditions p r e sen t s  inc reased  demands  on the de tec to r s :  
they mus t  be  f r ee  f r o m  in te r fe rence  during the sub jec t ' s  movement ,  s imple ,  and re l iab le  to secure ,  con- 
venient  for  the subject ,  they mus t  not need regula t ing during work ,  and so on. The p rob lem was  to choose 
de tec to r s  and methods m o s t  suitable for  use  in dynamic rad iophygmography.  

As a r e su l t  of technical  t r i a l s ,  it was  d i scovered  that  photoelec t r ic  de tec tors  p o s s e s s  g rea t  advan-  
tages .  These advantages  a re  high sensi t ivi ty ,  re la t ive ly  high f r eedom f r o m  in te r fe rence  (they r eac t  to 
d i sp lacement  l e s s  than other types  of de tec tors) .  Photoelec t r ic  de tec to r s  have been extens ive ly  used  in 
p le thysmography,  oxyhemography,  and so on [1, 5]. Despi te  diff icult ies  a s soc ia ted  with providing power  
for  the l amps ,  photoe lec t r ic  de tec to r s  a r e  the mos t  p romis ing  for  dynamic invest igat ions.  

As pho to rece ive r s ,  type SF-2-2  pho to re s i s to r s  were  used, and the source  of light was a 2 .5-V endo- 
scopic lamp.  The m a x i m u m  signal obtained f r o m  these de tec tors  is 5-10 mV. l~otodiodes  and photo- 
t r a n s i s t o r s  can also be used  as photoelec t r ic  ce l l s .  The de tec to r s  a re  suitable for  work  with s tandard 
e l ec t roca rd iog raphs .  Depending on the points of obtaining information,  de tec to r s  working e i ther  with 
t r ansmi t t ed  light when the a r e a  to be tes ted  is p laced between the lamp and the pho torece iver ,  or  by r e -  
f lected light, when the l amp and the pho to rece ive r  a re  in the same  plane, were  used.  T ransmi t t i ng  or  
p le thysmographic  de tec to r s  a re  convenient for  the f inger  and ea r .  For  la rge  a r e a s  of the body, ref lec t ing 
or  t rue  sphygmographic  de tec to r s  a re  convenient.  The light flux penet ra t ing  into the t i s sues  in this  case  
is re f lec ted  f r o m  the pulsat ing blood ve s s e l  and induces an in te rmi t ten t  photoelec t r ic  cu r ren t .  The l amps  
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a re  supplied by two TsNK-0.45 s to rage  ba t t e r i e s .  The ref lec t ing  de tec to r s  a re  fixed to the skin above the 
blood v e s s e l  by adhesive p l a s t e r ,  or  if n e c e s s a r y  by an e las t ic  bandage.  Transmi t t ing  de tec to r s  a re  fixed 
to the f inger  by a r ubbe r  band. 

The de tec tors  a re  connected to the input of the r ad io t e l eme t r i c  s y s t e m  intended for  r ecord ing  the 
ECG, and with input p a r a m e t e r s  of e l ec t roca rd iograph  in cu r r en t  production.  Var ious  models  of e l ec t ro -  
ca rd iograph  notably the models  R}~K-10 and R]~K-11 built  in the w r i t e r ' s  Insti tute and desc r ibed  prev ious ly  
can be used  as t r a n s m i t t e r s .  The r e c e i v e r s  a re  modif ied f r o m  ord inary  20 RTS c o m m e r c i a l  radio  
r e c e i v e r s .  

The record ing  is made on an e l ec t roca rd iograph  with the pape r  winding speed 25-50 m m / s e c .  Cal-  
culation of the PWV indices is made  much e a s i e r  and m o r e  accura te ,  espec ia l ly  at low record ing  speeds,  
by means  of the specia l  r u l e r  designed by the w r i t e r  [3]. Both synchronized and superposed  r ecord ings  
can be made .  V es s e l s  of muscu la r  type a re  inves t igated in the s h o u l d e r - f i n g e r  segment ,  and v e s s e l s  of 
e las t ic  type in the segment  f r o m  the beginning of the aor ta  to the f emora l  a r t e r y  at the level  of P o u p a r t ' s  
l igament .  The t ime  of elect ion of blood into the ao r t a  is de te rmined  f r o m  the j wave of the k ine tocard io-  
g r a m  [2]. 

The full set  of equipment  for  invest igat ing the PWV cons i s t s  of two photoelec t r ic  de tec to r s  (or com-  
bined photoelec t r ic  and k ine to -de tec to r s ) ,  two t r a n s m i t t e r s ,  two r e c e i v e r s ,  and a two-channel  e l ec t ro -  
ca rd iograph .  
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