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EL ECTROMAGNETIC FIELDS OF LIVI NG BEI NGS.

P. Gulyaye w , V. Za botin , N. Shlippenbakh .

Page 32.

We measured the electrià field com ponent , which appea rs in space

(in air) around the isolated/insulated nerve, muscle and the heart of

frog, heart and muscles of man (at a distance to 250 mm ), anc the

electric com ponent of the emission/radiat ion of bumblebee , was p of

fly and dixa midge (at a distance to 1000 ma ).

Was measured electric (but not magnetic) field in air , and not

in the cloths of body or the liqui d mediums of organis.. Measu rements

conducted by the means of special sensor — the sounding amplifier ,

designed by V. I. ~aboti n. The input impedance of instrument — order

10 11 ohm at frequencies f rom 0 to 10 Hz and order 10 10  ohm at

freq uency 300 Hz. Sensor reacts only to electric (nonauditor y)

oscillations.

The electric field of the isolated/insulated organ /controls of

fr og was measured by two method s, one of which was represented in

- -~~~ -- - ---a— —
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Pig. 1. The sciatic nerve of grassy frog was arrange /locat ed on the

stimulating electrodes, the silver grounded plate and Plexiglas

support/socket. It was held in tension (in air) because of the

cohesive forces of humid nerve with Plexiglas support/socket on one

hand, and on the other hand — with plate and electrodes. In this case

the nerve had insignificant sagging/deflectio n on the order of 1 mm.

The length of nerv e from support/socket to plate was on the order of

3—6 cm. and from plate to end/lead 2—3 cm. The irritated part of the

nerve was separate / liberated from its remaining part by the grounded

shield , pr esenting by itself metallic case with the gash, through

wh ich it passed nerve , therefore was possible tc completel y remove

the field of the a rt ifact  of stimulation and to record the f ie ld  of

nerve in the undistorted form/species. the field of the artifact of

stimulation was ha rdly noticeably only with stimulus 10 times

exceed ing that necessary for normal stimulation. Nerve with necessity

was wetted by physiological solution for a preservation from d ry ing .

Page 33.

Electric are f ield component they were r eccr ded by the pr obes ,

which wer e made in the form of circular metallic disks f r m  0 .5  to 6

ci. in diameter. Probe was connected to the input of the sensor

(separate unit) . placed into the shielded chamber.. Special holder

with measuring rule and remote contr ol made it Fossible to

L~i~ ---.~—~- 
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arrange/locate sensor at the determined distance from nerve. By the

shielded cable sensor was connected with the amplifier, ou tl y in g

beyon d the limits of the chamber, in which conducted the measurement.

For a protection from external  electrical interferences the

working chamber was shielded by sheet iron 1 mm thickness and on the

one hand i t  was covered by the dual  iron grid , made in the for m of

the hinged /reversible blind , making it possible to have an admission

into the chamber. The size/dimension of the  chamber 215 x 66 cm. (see

Fig.. 1). A s imilar measur ing  circuit has already been utilized by

other researchers ( 1  J.

Apply ing  the usual physiological methods of investigation on

art ifacts, we severed nerve , wetted it by ammonia  or replaced by vet

f i lament .  In all these cases the  field disappeared , theref ore, our

recordings they are not the artifacts of the stimulating equipment. 
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vig. 1. Ne asmring circuit of the  electric f ield of the

isolated/insulated nerve of frog.

Key: ( 1) . To oscillograph. (2) . To st imulator. (3) . Screen of the
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chamber. (p4). Sensor. (5) . Shielded hoses. (6) . Probe. (7). Screen.

(8). St imulat ing electrodes. (9) • Nerve. (10) . Plexiglas

support/socket. (11) .  Silver plate. (12) .  Ea r th .

Page 314~

Recording electric field component con ducted on the scree n of

double— beam cathod e—ray oscillogra ph , and s t imula t ion  was real ized by

the electron stimulator (with radio— frequency output/yield),

developed in our laboratory.

Visual observations were realized in mode/conditions “the

waiting from st imu lator ” scanning/swee p of time with repetition

frequency from I to 100 per iods per second. Photographing cond ucted

in the mode/conditions of the single starting/launching of

scanning/sweep fro m the knob/button of stimulator.

Nerve with its activity remains completely motionless and

therefore it does not appea r a n y  a r t i fac ts, bonded with t h e  motion of

th. subject of investigation. Figure 2 shows the electric field

component of the i solated/insulated nerve of the frogs, recorded f rom

distance 6 mm and 61 m m , perpendicularly the  middle of the axis of

nerve. Wit h an increase in the dista nce the ampl i tude  and the form of

~~~~~~~~~~~~~~~~~ 
-
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componen ts changes. the maximu , distance, with wh ich the  compo nents

still are noted against the back ground of noise, depends on the

functional state of nerve. (In our experiments it was equal

approximately by 250 mm) .

For the estab lishment of the artifacts, whic h appear from the

motion of muscle, the latter is stretched and fixed so that does not

change its length during excitation.. Stimulaticn conducted by sing le

stimuli. The probe was arrange/located against the middle of muscle

at a distance.6 mm and 61 mm. Figure 2 shows that first ap pears the

field of nerve and then the field of muscle, abstract/removed by the

direct contact of probe with the middle of muscle.

Figure 2 shows also the electric field component of the heart of

frog. Frog was record/fixed on the grounded metallic plate. The

thoracic cavit y of the f rog  above the heart  is opened and hear t

raised for the hea d of ventricle b y the  m i n i a t u r e  silver hoo k,

connected with  the f ine/th in  caprone f i l a m e n t , attached to bac kstop .

Figure 3 depicts the  graph/ d iagram of the  dependence of the

amplitu de of the potentia l of the field , w h ich appears in air around

the sciatic nerve of f rog,  on the  distance between the probe and the

nerve. Exper imenta l  points on curwe/gra~h correspond to the  av eraged

values of six experiments.  Our experiment s shoved this dependence as 



I
DOC = 77106700 PAGE 41

ex periments of Bur r and Nauro (1).

Page 35.

Th is dependence at a distance from nerve, large 0.5 cm.,  is

subordinated to the  equation

~~~~~~~~~~~~~~~~

where V — the potentia l of the point of f i e ld  earth referenced or the

stress of field ( IV) , of r — the  distance of probe f rom nerve  ( c m . ) ,

K 1 and K 2 — constant values.

Substit uting in fo rmu la  numer i ca l  value  K 1 = 111 a n d K 2 = 3.48,

af ter obtaining e~ uation in numerical coefficients, that approxima tes

the experimentally found dependence of the voltage of the field of

nerve from distance to pro be,

‘U
v —  t r + 3 .4$)’

calculated curve of the approximating equation and experimenta l curve

coincide and a little diverge only at distances approximately 0.5 cm.

-~~--
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from nerve.

The measurement  of the electric field of the bod y of man

conduc ted in the  shielded chamber. Tested at usual c lo th ing

lie/rested by face upward , its head rested on pad . Hair t ied

themselves by co t ton  knee plate. The probe was arrange/ located in

space above the fa ce of tested. Figure  4a shows the  electric f ie ld

component of the  hear t  of man , recorded at a distance 30 m m  f r o m

head. The r ight  s t ru t  of man was g rounded . The exper iment  shoved tha t

the  recording of the  electric componen t of the field of hear t  was

possible at a distance even 250 mm f r o m  m a n .
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Fig. 2. OscilIograms of the electric f ields  of the isolated

organ/controls of frog (nerve, neuromuscular  preparat ion , hearts) .

Key: (1) . Nerve. (2) .. mY . (3). is. (4) . Muscle. (5) . Heart . (6) . s.

Page 36.

With sensitization of equipme nt and decrease in the backgr ound noise

of the latter, this distance will be increased.

In Fig. 14b re presented electric fiel d of muscu lature with the
stress of the  righ t s t ru t , probe is arranged at a distance 30 a.

overhead in the range of front. The curve of c shows the simul taneous

recor d in g of the e lectromyogra m of the same leg, but d u r i n g  the

imposition of the discharge electrodes on leg. The comparison of

registration on line b and c shows that the amplitude of stress with

air removal/diversion is decreased, form on the whole remains  the
‘S

same.

It exists continuously in the course of an entire life of man ,

indee d muscles always to some degree are strained . Each pose of body

has its form of electric field , during a change in the pose is

changed the field, but  it is sufficiently complicated , sin ce in the

L 
— 
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body of man there is 532 muscles.

The source of the f ie ld  of nerve is the action current , the

j~,~~ iab1e/UflChaflg~~ 
accompanyi ng nerve impulse .
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Fig. 3. D psnê•mc• of the a.plit.d. of .lsctric intensity from th

distanc. of prob. to nerve.

- —.~~~ z-e~~~~t r — 
- -. —--—



DOC = 771 06700 PAG E *

Fig. 4. Oscillograms of the electric fields of heart and muscu la tu re

of man.

Key: ( 1) . Heart 30 mm from head. (2). mY. (3). s. (4) . Muscula ture  30

ma f rom he ad. (5) . Galvanical ly  f r o m  leg.

Page 37.

Just as the  field of heart  and muscu la tu r e, the  electric field of

nerve has in the f irst approximat ion , three of co m ponents: in te rna l,

elect roton ic and applied field. Nerves are usual ly  deeply hidden in

the thicknesses of the cloths of body. The refore the exter ior of the

field of ner ve around man has too weak in tensi ty/ s t rength and is not

recorded by contem porary equipment .  The electric field of nerves

surrounds our body cont inuously and changes in  accordance with  the

act ivi ty  of nerves. Since a quan t i ty  of large nerves in t he  body of

man more t h a n  4 million, the external and electrotonic part of the

field are very com plex. Besides the field of hear t, nerves and

muscles, there is one additiona l source of the electromagn et ic

radiation of living beings — this is the electric charg. of body,

which appe ars d u r i n g  notion. The wings and the  body of birds and 
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insects in flight are charged electrically and radiate

electromag netic waves. The flight of insects and birds causes such

disturbance/pertur bations in medium as infrasonic, acoustic,

ultrason ic waves and  e lectrostatic field. Acoustic waves we hear ,

in fr a— and ul t rasound to us is direct ly ur ~a t ta inab le , but  we can

record by its means of microphone and oscillograph. The

disturbance/perturbations of electrostatic field (electromag netic

wa ves) can be recorded by our ins t rument .  Were investigated the

emission/ra diation s of the following insects: b um blebee (Bom bus

hor torum L ) ,  wasp ( Pseudovespera vu lgar is  L ) ;  f l y  (Galliph ora

erythosephala fig and Petina), d ixa mi dge (Aedes communis De greer),

the determinat ion of the form/species ma de by Saulich A. Kh.

We ex perimen tall y established tha t the bu m blebees, wasps, the

dixa midges and the flies, freely f ly in g in airspace, ra dia te

electromag netic waves. Fiel d is registered at a distance almost  of

one meter f rom insect.

We ha ve is developed the special a mpl i f ier  wi th  the  h igh

inpeda nce of impu t, which allows wi thou t  touch to body (in a i r )  to

measure under cond itions of screened chamber the electric field of

heart and musculat ure of man at a distance to 250 mm and the e lectric

field, radiated by insects, at a distance to 1000 mi 
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Elect ric fiel d will  bear the information about the func t i ona l

state of the organs of body. Therefore instrument can be used for

recording electric processes in the heart and other organ/controls of

the bod y of man , wh i ch  is important  for  the  diagnosis of d iseases and

checking of therapeutic actions. This met h od of recording is

singularly feasibl e in the  case of scald/burns and in jurie s of sk in ,

when the usual imposition of electrodes is impossible.

Page 38.

The biologists in s t rumen t  will allow to conduct investigation of the

electromagnetic f ields, radiated by insects, by birds and by other

animals (i mpositio n of electrodes for  the object ive of investigation

in the sim ilar cases also impossibly) .
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