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The possibil i ty of investigating the e lec t roencephalogram of workers  in industry by a radio te temetr ic  
method was studied. The radioe lec t roencephalogram (REEG) was recorded  in the ]eft f ronto-occipi ta l  lead 
in 18 pol ishers  while at r e s t  and during work. The investigation showed that the R~EG can be recorded  un- 
der natural  industrial  working conditions, even involving considerable physical effort,  with the eyes both 
closed and open. 

There is evidence in the l i te ra ture  [7, 8, 10-12] of the importance of e lectroencephalography during 
muscular  activity. All the investigations cited were car r ied  out with the use of wire connections and of lab- 
o ra to ry  loads. However, the cha rac te r  of changes in the EEG during physical  and mental work under actual 
conditions of industrial activity has received inadequate study, mainly because of the technical difficulties 
involved. 

Theob jec t  of the present  investigation was to determine whether the human EEG can be investigated 
under industrial working' conditions by the use of radiote lemetr ic  methods.  F i r s t  attempts to r eco rd  the 
rad ioe lec t roencephalogram (REEG) in a person able to move freely  gave positive resu l t s  [2, 3], and these 
were  followed up in the present  investigation. 

EXPERIMENTAL METHOD 

The investigation was carried out at a factory manufacturing eleetromedieal apparatus, in the depart- 

ment for polishing and glazing large and small components. The area of the department was 550 m 2 and it 

contained several dozen polishing benches and other benches for glazing articles. 

The dust concentrat ion in the air  at the working places within the zone of inhalation of the workers  
was low, the overal l  intensity of illumination was 50 lx, but the general noise level in the depar tment  was 
high (about 100 dB). The vibration level of the polishing bench was within the prescr ibed  health l imits .  

The REEG was recorded  by means of a rad iocommunica t ion  sys tem consist ing of a type R]~]~-2 radio-  
e lectroencephalograph,  weighing 120 g and designed by R. V. Unzhin and S. V. Suzdalova, a modified rece iver  
f rom an ARS-2 automobile radio station, and a record ing  inst rument  consist ing of a type ]~KPSCh ink-wri t -  
ing e lec t rocard!ograph.  Recordings were made principally at a speed of 25 m m / s e c .  By the use of this 
sys tem the REE G could be recorded  f rom places in the depar tment  at different distances~ 

Lead cup e lect rodes  12 mm in diameter  and the R]~]~ instrument were fixed to the subject ' s  head by 
rubber  s t raps .  The hair  beneath the e lectrodes  was brushed to the side, the skin was tre atedwith Nikiforov's  
mixture ,  and a layer  of cotton wool soaked in soap shampoo solution containing potassium chloride was ap- 
plied between the e lectrodes  and the skin, as a resu l t  of which the interelectrode res i s tance  did not exceed 
6 k2.  The REEG was recorded  by a bipolar method in the left f ronto-occipi ta l  lead, both at relat ive res t  
before and after  periods of work {the subject remaining at the work bench, near  the bench which was still 
in operation, with the component in his hand, but not actually at work), and also while actually engaged on 

the work. In both cases the recordings were made with the eyes closed and open. During the tests the 

workers were seated (in one case the subject stood). 

This paper describes the results of 22 tests on 18 workers (2 men and 16 women} aged from 20 to 45 
years, employed on that particular job for between 6 months and 16 years. Further elineial investigations 
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Fig. 1. REEGs reco rded  in left  f ronto-occipi ta l  lead in 4 sub- 
jects while sitting at the working place.  A) In res t ing  state with 
eyes closed (on the left) and open (on the right); B) during work 
with eyes closed (on the left) and open (on the right); I) subject  
M, pol isher ,  female  aged 32 years ;  II) subject  K, pol i sher ,  fe-  
male  aged 32 years ;  Ill) subject  S, pol isher ,  female  aged 35 
years ;  W) subject A, pol isher ,  male aged 25 yea r s .  Recording 
speed 25 m m / s e c .  
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Fig. 2. Rt~t~G reco rded  in left  f ronto-oceipi ta l  lead f rom subject 
B, pol isher ,  female aged 29 y ea r s ,  when standing at the work 
place. A) In a res t ing  state with eyes d o s e d  (on the left) and open 
(on the right); B) during work,  at beginning of shift, with eyes  
closed (on the left) and open (on the right); C) during work at end 
of shift, with eyes  closed (on the left) and open (on the right). Re- 
cording speed 25 m m / s e e .  

showed that the initial manifestat ion of vibrat ion disease  has been diagnosed previously  in 5 subjects ,  one 
of the women pol ishers  suffered f rom essent ia l  hypertension and one had rheumat ic  disease  of the hear t .  

EXPERIMENTAL RESULTS 

Six of the 18 workers tested both at rest and during work, with their eyes closed, still retained on 
their REEG a distinct "spindle" type of ~-rhythm with a well-~narked response to opening the eyes, in the 
form of depression of the o~-activity (Fig. 1, I). 

An irregular rhythm, consisting of discrete groups of a- and ~ -waves, was observed in 8 subjects at 
rest, and in half of them it showed no significant change during work (Fig. 1, II); in the other half its fre- 
quency and amplitude increased considerably during physical exertion (from 12 to 30 waves/see and from 
60 to I00 #V) and many muscle potentials appeared (Fig. I, Ill). In three eases a rhythm which, in Solo- 
gub's terminology [9] can be described as a spike-like rhythm, was recorded on the REEG during work. In 
two of these cases its frequency was 13-14 waves/see and amplitude 60 #V and it consisted of "spindles" 
with pointed waves (Fig. i, iV), while in one case it was regular with a frequency of 26 waves/see and ampli- 
tude 40-50 ~V, and was readily distinguished at a recording speed of 50 ram/sec. A characteristic feature 
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of all three  cases  was that this rhy thm remained  regu la r  with the eyes  closed or open throughout the period 
of work,  and in two subjects  while at r e s t  a lso.  An i r r e g u l a r  a , r h y t h m  was r eco rded  f rom one of the three  
subjects  at r e s t .  When the eyes  were  opened, only a ve ry  sl ight i nc rease  or  d e c r e a s e  in ampli tude of the 
waves  could be observed ,  indicating prolonged p r e s e r v a t i o n  of latent  changes in the functional s ta te  o f  the 
cor t ica l  cel ls .  All three  subjec ts  polished smal l  pa r t s ,  r esu l t ing  in much g r e a t e r  nervous  tension because  
of the inc reased  p rec i s ion  of the operat ion and r i s k  of injury than when polishing la rge  pa r t s  (as the other  
subjects  did). A sp ike- l ike  rhythm was prev ious ly  r eco rded  on the EEG of a pe r son  pe r fo rming  rauscular  
act ivi ty  and was fully desc r ibed  by Sologub in the paper  cited above; the cor t ica l  c h a r a c t e r  of its o r ig inwas  
proved and it was shown to be assoc ia ted  with cer ta in  s tages  of t raining,  with the level  of working capaci ty  
of the cor t ica l  cel ls ,  and with the c h a r a c t e r  of innervat ion of the working musc l e s .  

Special mention mus t  be made of the REEG recorded  in a male  pol i sher  while polishing tubes.  This 
worke r ,  standing by the bench, holds in his hands a meta l  tube 1.5 m long and 4 cm in d i ame te r ,  which he 
constant ly turns by his f ingers  which p e r f o r m  horizontal  s ideways movemen t s .  Despite  the ins t ruct ion given 
in the textbooks on methods of r ecord ing  the EEG [5, 6], s ta t ing that when bra in  potentials  a re  r eco rded  
f rom subjects  even in a si t t ing posi t ion it is essen t ia l  to use a support  for  the head so as to exclude the su-  
perposi t ion of musc le  potent ials  (in pa r t i cu l a r ,  f rom the ce rv ica l  musc les ) ,  in this case  the p e r f o r m a n c e  of 
such cons iderable  physical  exer t ion in a standing posi t ion caused no marked  changes or  in te r fe rence  in the 
RI~t~G. Whether at r e s t  or  at  work,  at the beginning and end of the working day a dis t inct  and reg~flar o~- 
rhythm was p r e s e r v e d ,  consis t ing of "spindles"  with a f requency of 11 w a v e s / s e c  and ampli tude 60-70 #V. 
During work with the eyes  open, f i -ac t iv i ty  With a f requency of 22-24 waves / sec  and ampli tude 20-30 #V and 
single musc le  potent ials  (Fig. 2) were  predominant .  

T h e w o r k  done by ~he po l i she r s ,  who had been engaged on this job for  at l eas t  6 months ,  used in these 
tes ts  can be r ega rded  as habitual  or ,  to use Vinogradov 's  [1] te rminology,  With the c h a r a c t e r  of stage III of 
p rac t i ce ,  i .e . ,  the s tage of a s table  motor  s t e reo type ,  when the e l ec t r i ca l  act ivi ty of the bra in  r e m a i n s  con- 
s tant  both in rhythm and in ampli tude throughout the duration of the work and is a lmos t  indistinguishable 
f rom that at  r e s t .  

As was shown above,  this was the pa t te rn  obse rved  in mos t  w o r k e r s  tes ted.  The appearance  of a spike-  
like r egu la to ry  rhythm in worke r s  engaged on polishing sma l l  pa r t s  l ikewise indicates  that the subjects  were  
t ra ined in this work,  because  the sp ike- l ike  rhythm appea r s  at ce r ta in  s tages  of p rac t i ce .  

Consider ing that under normal  conditions, when s tandard  methods a r e  used to r e c o r d  the EE G, an a -  
rhy thm is usual ly  found in not m o r e  than 70% of cases  in healthy pe r sons  [4], the p rospec t s  for  studying the 
EEG by means  of the method used,  in which an v~-rhythm was obse rved  dur ing work in a lmos t  half  of the 
ca se s  ( and 5 subjec ts ,  m o r e o v e r ,  had nervous  or physical  abnormal i t i es ) ,  mus t  be r ega rded  as ve ry  good. 

These  invest igat ions demons t ra t ed  the poss ib i l i ty  of r ecord ing  the R]~]~G in man while engaged on in-  
dus t r ia l  work,  even involving cons iderable  physical  exer t ion,  with the eyes  closed or open, and they showed 
that adequate physiological  informat ion  can be obtained by this means .  
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