AD=-A066 788 FOREIGN TECHNOLOGY DIV WRIGHT=-PATTERSON AFB OWIO F/6 6/16
ELECTROAURAGRAMS OF MAN AND ANIMALS»(U)
SEP 77 P I GULYAYEVe V I ZABOTIN

UNCLASSIFIED FTD=ID(RS)T=1593-77

DATE
FILMED

5-79

ooc




AD-Foece 78S

FTD-ID(RS)T-1593-77

WORKING COPY

FOREIGN TECHNOLOGY DIVISION

ELECTROAURAGRAMS OF MAN AND ANIMALS
by

P. I. Gulyayev, V. I. Zabotin,
N. Ya. Shlippenbakh

Approved for public release;
distribution unlimited

WORKING COPY

a 11 09 10«

i




U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

W% Block Italic Transliteration Block 1Itallec Transliteration
i § A a

, A a A, a Pp P p R, r
1 6 B ¢ B, b C c c ¢ 8, 8
i B s B ¢ V, v T 1 T m s
Pe T & G, g ¥ Yaned W W, w
A a a o D, & o ¢ ® ¢ B, T
| E e E ¢ Ye, ye; E, e® X X X x Kh, kh
MW MR » Zh, zh g Ts, ts
3 3 3 3 Z, z 4w ooy Ch, ch
| Hom H u I, 1 Ww o w Sh, sh
| Aa B @ Y,y Ww W w  Shch, shch
| H o« K x K, k Bw B "
‘ J n T « Ly L bl b & u )
‘ M oM M «u M, m b b b !
.§ H H x N, n 3 3 ) E, e
§ 0o 0O o @, © 0 1w 0 » Yu, yu
| nn m on P, p A A A a Ya, ya

*ve initially, after vowels, and after w, b; e elsewhere,

; hen written as € in Russian, transliterate as yé& or é&. ;
i ’ The use of diacritical marks 1s preferred, but such marks !
may be omitted when expedlency dictates.

GREEK ALPHABET

Alpha A o a Nu N v

Beta B B X1 S

Gamma ) Omicron 0O o

Delta A ¢ oot n »
Epsilon E € @ Rho P o o

Zeta GRS Sigma I o ¢

Eta H n Tau A ¢

Theta o 6 3 Upsilon T W

Iota TS Phi ¢ o ¢ :
Kappa K % x = Chi X X '
Lambda A2 Psi Yy v

Mu M u Omega Q w




RUSSTIAN AND ENGLISH TRIGONOMETRIC FUNCTIONS

Russian

sin
cos
te

ctg
sec

cosec

sh
ch
th
cth
sch
¢sch

arc sin
arc cos
arc tg
arc ctg
arc sec
arc cosec

arc sh
arc ch
arc th
arc cth
arec sch
arc csch

rot
1g

English

sin
cos
tan
cot
sec
csc

sinh
cosh
tanh
coth
sech
csch

GRAPHICS DISCLAIMER

A1l figures, graphics, tables, equations, etc.

merged into this translation were extracted
from the best quality copy available.




F1D-

ID(RS)T-1593-77

WORKING COPY
MACHINE TRANSLATION

FTD-ID(RS)T-1593-77 15 September 1977

MICROFICHE NR: ‘?7‘/7 77-C-©0/1/93
ELECTROAURAGRAMS OF MAN AND ANIMALS

By: P. I. Gulyayev, V. I. Zabotin, N. Ya.

Shlippenbakh
English pages: 33

Source:

Country of origin: USSR
Translated by: Robert D. Hill
Requester: FTD/ETCK

Nervnaya Sistema, Izd-vo, Leningradskogo
Universiteta, No. 9, 1968, PP. 159-171

Approved for public release; distribution unlimited

In the interest of economy and timeliness, the original
graphics have been merged with the computer output and
editing has been limited to that necessary for compre-
hension. No further.processing is anticipated.

ACCESSION for
e e section 25
(1] Gtt Sestie ()

SITRAATION /ATAILABILITY COOES

o i e

A

FTD-  mesyrisoags

Dateis sept 19 77

S a e oo 2,

i




DOC = 77159300 PAGF 1
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ELECTROAURAGRAMS OF MAN AND ANTIMALS.

P. TI. Gulyayev, V. I. Zabotin, N. Ya. Shlippentakh.

Laboratory of physiological cybernetics.

Hypotheses about the existence of electromagnetic field in space
(in air) around nerve, muscle, the heart, the brain, which generate

during its activity alternating electric curL ;z vere presented

repeatedly already more than 100 years aqo. réliahla
: P e ~glons.
\)easureﬂ this field ong\ could not beyrdue to the absence of the
chyes equipment. According to the spectral characteristics of
1 p

bioelectric nomentuwsiwpulse/pulses, frequency cf these fields -they

correspond to the range of an and lonyg waves (from 3 km and

more) .
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Oon this e there is a comparatively small number of

pLave
scientif ic works, wheresupongdcontradictory according to its results

also in ma jority,not confirmed.

B

The clectric f£4eld component of the action/ﬁatentidlg\of the
isolated /iprsutat=l nerve of frog was reliably recorded for the first

time in 1949 by the Americans Burr and Mauro (Burr, Mauro, 1949).

Sensor was the extension unit of input amplifier stage with the

fastened to ité\iﬁ%?%ﬁﬁi_metallic electrode in the form of disk. The

input impedance of amplifier was on the order of 109 ohm; however, in

A

en which trequency it was measured, and

A 4ﬂ¢Z* :
“+ion of sgnso?gglven. The maximum

/
. DA .
distance, at which Burr and HaufE‘F&s_pess*&ie to record the field of

the article it is not shown,

other data relative to the

nerve, was 12 mm,

At Leningrad university we carried out several public

demonstrations of the electric fields, appearing in space (air)

around living objacts. ~r term "field" in this case we understand
41:texternal electric field, which is « in space (air) around
object (nerve, muscle, heart) because éf a potential difference :
between excited and unexcited by sections on the surface of this ‘

object. Demonstrations were conducted in the society of the
specialists - tha biologists, tha physicists, the physicians, the

engineers and the mathematicians. The first demonstration took place
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on 13 February 1967 and convinced the most distrustful specialistgfyv
the possibility of successful rocordid;zihese fields at close (to 25
cm.) distances from biological object. Recordings were conducted by
the measurement of the variable component of the electric potential
of near field, unier conditions of the screening of biological object
from external electric (in essence electrostatic) interferences, in

the frequency bani E:;; 10 Hz to 10 kHz. The notation of recording

electric field we call electroauragram (EAG).

Page 160.

This term must m=an that is measured the electric (but not magnetic)

field in air (aura ®® air, airspace, glow), and not in the tissues of
body or the liquid media of organism. The totality of the methods of

recording felectric the componentg of these fields we call

electroauragraphy or simpl auragraphy (Gulyayev, etc., 1967).

- -~

tor of the potential of field in air

The sensor of field (aura-sensor), designed 3 ! . Vs Te

7Zabotin, is the highly sensitive amplifier, to.ekgﬂzgce of which is
connected metal electrode - probe. The amplifier of the aura-sensor,
in turn, is €ﬁ5 high-speed electrometric repeater with low inherent

noise level and high input impedance. It is constructed according to
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the é%fgi;:;£ of zomplex cathode follower according *o parallel
Aggkgefit‘(uribanov, 1961 Brewer, 1953; Krakauer, 1951). The

cme«,v\ﬁ

calculation of these &chematies is given in the book of K. E. Erglis
and I. P. Stepananko (1964). The aura-sensor 1is constructed on Soviet
tubes EM-4 and 12h-18B and is structurally designed in the form of
extension unit with sizesdimensions of 150X 70>X 40 mm. As probes
are used interchangeable mota}lic disks é%;; 0.2 to 10 cme in
diameter, ronnectedf£§'the Gﬁ;&;séz of the amplifier of the
aura-sensor. The input capdcitance of amplifier was 0.05 pF during

resistance 1012 ohm. *helag+val-44$?5'/22 the inherent noise,

<
converted ‘%r tha e ¢ of amplitier in the frequency band 10

to S00 Hz, comprised: uﬁﬁ: the short-circuited 3?5&%312 - less than 7
uV, with diameter of probe/; and 0.2 cm. a&€ 0.1 and 0.5 mV
/N

respectively. Signal frcm the output sytetd of sensor enteréa/the
. \

«

asymametric AS%}%#?C of two-leam oscillograph with the maximum

sensitivity of 60 uV/mm. To the second sa*fheam could simultaneously
he~e?é%4;Fﬁ any ot her signal. The gain controif%§§T;:E%E%f$::;ed in
the amplifier of oscillograph. In parallel to the outputield of the
aura—sensor/kg:§ connected electron-tube millivoltmeter with Arrow
reading for recoriing super-slow fluctuations of field (0.1-1 Hz). To
the output gyietd of oscillograph could be connected the sound
producing for recording "on the audition" of the signals,
enterina from the outputiyield of sensor. Investigations were

conducted within the shielded grounded chamber dsp=stsesiinmensions of
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-4 ’c—
2150 X 660 X 650 mm, bwthe pade from sheet i’%icknesséo.ﬂ mnm;

one side of the chamber was curtained by iron grid - blind. Within
the chamber was arFangertocated the aura-sensor and tne investigated
object, aatirerall remaining equipment was placed outside the

chamber.
INVESTIGAT IONS ON FRNG,

Investigations on the isolatediimnsulated nerve. One of the
installations for the removal/diverstion of the FEAG of the ?;;ve of
frog (n ischiadicus, R temporaria) is similar to that,ltgg; ;as
described in the work of the American researchers (Burr, Mauro,
1949) ., Nerve was arranges/located horizontally, at a distance of
approximately S cm/ from the grounded surface (Fig. 1). Essential
supplement was th> shielding of the’sredtated section of nerve, than
was possible to completely remove the field of the artifact of
stimulation and ® recordl;ﬁg_pnly field of nerve. Figure 2 dericts

those(pbtained by us) EAG of nerve.

Is datermined the experimental dependence of the intensity of
field from distance *o nerve (Fig. 3), expressed directly in &he

values of the fundamental characteristics of field (potential,

s A




.
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intensity/strenqgth). It is similar to the dependence, obtained by

Purr and Mauro, vhere the function of distance was the

voltage/etress, lirected at the of their amplifier of
sensor.
Page 161,
s s e g |

Fig. 1. ™2asuriny circuit of the electropotential of the field of the

sciatic nerve of grass frog in air. 1 - the sciatic nerve of frog; 2
- the discharge probe; 3 - the preamplifier: 4. silver plate; S5 -

setal screen: 6 - She stimulating electrodes; 7 - working chamber; 8

- support/isocket made of arganie gltssfdu&-]ﬂt;‘z;;
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Fig. 2. Flectroauraqgrams (FAG) and electroauracariiograms (FAKG) of

frog. a)is the isolated dansulated sciatic nerve, recording from
A ;
distance, 6 mm, probe is a disk bQ 1.2 cm., the band of frequencies

Af = 10-500 Hz, - » (+) (Leam deflection upward corresponds to

the development of the electrical positiveness of th= potential of
) > PR
the field of nerva);:; b ) the same, recording frcm distance 61 mm (bo
A
EAG are noticeable the inherent noise of aura-sensor); c ) t he
neuromuscular preparati;p of frog (sciatic nerve - calf muscle),
recording from distanég\ﬂ mm above muscle, the filter of passband is

estabtish/installed ;; the naximpm of amplification at frequenct\SOO
Hz, probe - disk B( 1.2 Ciey, (ﬁQ;Eﬁgg; (+) ; d)is the same, recording
from dis*anco&61 nm; é)iglg-hoart, recording from distancg?; mm in
the air above the head of ventricle, Af = 5-50 Hz, probe ie—-a disk

0.5 cn., o (+); t ) the same from distance of 20 mm, probe T=

& disk &(6.5 cme from current-conducting paper.
Key: (1). Nerve. (2). ms. (3). Muscle. (4). mV. (5). Heart. (6). s.

Pig. 3. Graphy/diagram of the experimental dependence of the amplitude
of the potential of the field (V) of the sciatic nerve of frog on

distance (r). Probe #s—a disk 25{1.2 cm. Vertical lines - the

bounda:{ﬁbf the scatter of experimental points for six p;eparations
(with r = 14,1 cm. is made only one measurement); line is a

section of curve, calculated from the approximating equation and
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diverging mwerimental curve (sol4id line) 1

,,(‘/h\./
Key: (1). Potertial, mV. (2). Distance, se=e

Page 162.

We have found tha formulas, which approximate this dependence and the
numerical coefficients with them:

e ._Kl - . 2K,
V*.(""- Ky)? B (r - Ko’

vhere V is amplitude of the potential of the field of nerve (mV); E -

the amplitude of the strength of the field of nerve (mV/cm): r -

distance upward from the middle of nerve (cm.); K, = 111 (mV e cm?);

K = 3.48 (cmy) - constant values.
2

$he-more detailed measurements of field im—+he different points

M 3

of the(ﬁﬁich surrounds nerve spaee were conducted with the 2id of the

{
B %

stimulating device (Fig. U4) of the special . Where the
nerve was suspended vertically approximately in the center of the
volume of the chamber, i.e., at the maximunm remevalrsdistance from
metallic walls. I'n this case;;as provided power fegd to the nerve of

the wetting physiological solution. Tt is reveal?ngectad that in

this position the rctation of nerve around its longitudinal axis had
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no effect on amplitude and form of FAG; consequently, the field of
nerve is axisymmetric. Are experimentally acquired data on the

dependenvi(of the decrease of the intensity of the tield of nerve on

distdnééeyq horizontal on its middle and on vertical lire on free
endAeadt. 1s given eolectrotechnical analysis and explanation of forms
and difterences in the torm of the FAG, absteaet/removed at the
different points ot space around nerve (Zabotin, 1963%).
Fxperimentally the obtained dependences of the amplituis of field on
distance j;:;;éﬂ in good agrecment with Qhoso,‘ﬂgﬁ;iﬁ:Vn Obtﬂiﬂfgf;;!

theoretically, on the basls of thke methcds of the solution of

froblems in electrostatics.

'{/ -t = T} = — X’u%)v rueeexud
cmumymmooy r g pacméop ( 3)
l

1 ~ K ociurncecazy

iy l +4_J

|
!
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-
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Pig. 4. Installation diagram for the removalxdiveesion of
electroauragram with the vertical suspension of nerve. 1 - nerve; 2 -
cylindrical screen; 3 - the stimulating electrodes; 4 - the grounding
plate; S - probe; 6 - the shielded cable; 7 - aura-sensor; 8 - the
shielding chamber; 9 - vessel for the collection of the wetting

solution.

Key: (1). To stimulator. (2). Physiological solution. (3). To

oscillograph.

Page 163.

Ag; significant Qn volumo)part of our investigations was

allotted to the question: are not the obtained recordings the result

of action on the aura-sensor of the disregarded factors? The

P AA™
applicationssee of usual physiological methods of investigation fer

the artifacts: the cutting,of nerve, the wetting of it with ammonia,
Ao len 2 _

the replacement by s ¢ nt, moistened with physiological

R R
solution, 42 led to the disappearance of field. At the same time feoe

. e W

the FAG of undamaged wninjured nerve distinctlyYobserved such
phenomena as refractoriness, the thresholds of amplitude - duration

and otherg, bhe well-known @o electrophysioloqists3lavs. The latter

indicates that the electric field is the data carrier about the
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physiological state of nerve. Was investigated also the effect of the

mechanical vibrations of the nerve: rapping by solid object/subject

against the support secket, on which was fi the nerve, the
AR
reproduction of loud sounds near nerve and aura-sensor. Finally,,vas

conducted the replacement of nerve by fib bare metallic wire, to

a
wvhich was s ; the voltagg(JO mV)JOO Hz frequency; in this case
the amplitude of field and the © nature of its dependence on

distance remained the same as and7§urinq the passage of narve impulse
along nerve. It is calculated, that the amplitude of the mechanical
vibrations of nerve, capable of causing #&e reccrded changes in the

- A ‘Z Z il
field, must bg«orderA1 Cﬁf and is easy to observe by
The corresponding calculations showed also that the effect of the

intrinsic conducti f air under any conditions remained negligible.

From foregoing(ii_ﬂiggjfhe final conclusiagz recorded EAG are nothing

else but changes of the potential of the field, cggafed in space (in
air) because of electric processes in nerve g the passage along
it of nerve impulse.

he analysis of a’gzz;;;g:? the works, which relate to

Pro:7}
recordingﬁtho magnetic field component of the action current of nerve

(Krayukhin, 1938, 1948; Khvedelidze, etd?gIIQGS; Gengerelli, 1942,

1943; Gengerelli et al., 1961, 1964; Seipel, Morrow, 1960;
Stratbucker. Hyde, Wixson, 1963), it follows that the positive

results, described in these works, could be the consequence of the
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action of electric field component on the winding of the induction

sensors, electrostatic screening of which wgs not provided for. In
favor of this confirmation speaks ?ﬁf‘f%fiﬁ%ﬁ;aay of the obtained( by
themdresults. Our tentative calculations show that at the existing
values of the achieved4reacheld sensitivity of magnetic sensors (for
example, 10-6-10-7 A/m, per Valeyev, 1967) similar measurgments are
impossible. In all probability, by this are explained clearly the
negative results, obtained by Khvedelidze with co-authors (19695)
during their attempt to record the field ot nerve by induction

magnetic sensors.

The total analysis of the different works, which relate to the
question of gwtosself-generation by twe biological objects of
electromagnetic low-frequency fields, makes it possible to make the
conclusion that the solncted(iy u%)methnd of recording these fields
precisely on electric component is, on the basis of the contemporary

level of the development of metrology, most successful.

Investigations on muscle and heart. The muscle of the
isolated Adweawtated neuromuscular prepavration (n ischiadicys, m.

qastrocnpmiusf%¥:2§‘¢¥+ﬁ4e¢oxton19d bet ween twce

fiberglass so that myscle could not change its length during
excitation. fhv?’fﬁﬁvzi;;op the sounding electrode of aura-sensor.

Nerve they, : y single stimuli. From the obtained EAG (Fig.

e S L

——
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firna

2c, d) it is evident that initially,appears the field of nerve, and
At~
then - the field of muscle. Flectroauramyogram (EAMG) havegrecorded
o ¢
z%%&t distanceslup to 25 cm.

oK

Auragraphic investigations on heart are interesting in tiat

p

\eaq
teif}z;:?‘thdt the heart is)

stimulators for its oxcitation are required.

system, and no artificial

Page 164,

Electroauracardiojram (FAKG) above tho/opened thoracic cavity of frog
(R. temporaria) is recorded at a dis:;i%éf%; 20 mm in air from the
surface of the exposed heart (Fig. 2e, f). Comparison of FAKG with
FKG (electrocardiogram), obtained by the direct imposition of probe
on the surface ot the heart ot the same frog, ¥ showed isomorphism

and the identical time characteristics (distance between the

Lo =2
apesyverte xes of peaks) of both uo‘$¢3¥;#¥¥ecsicns. The obtained

Tk
results attest to the fact tha vas reccrded precisely the

bioelectric field, but not the artifacts, connected with the
mechanical pulsations ot heart. This was confirmed in the
investigations, carried out with the aid of the electron analogue of

heart, which is mechanically motionless voltage generator "EKG.

S b o

s
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Flectric fields, which appear around man as a result of the activity

of his heart and muscles.

The convincing results, obtained in experiments on the
e
isolated AAnsulated organycomwerods, made it possible to approach
towasd investigations on intact, wrdamagedsuninjured organisms. The
- . “vdéézs
test experiments are, carried out on frog,(not tﬁ??@igzzKée—aé———
distinct results. Further investigations were conducted on man. In
this case it was assumed that the body of man, taking into account

his geometric dimensions, is more powerful emitter, than, for

example, frog. Tha most intense electric generator of our body is the
= rosbiais
= =
heart. The amplitude ;?TZ%E;Z;:ﬁKG with direct iversion, for

example leqg - head, can reach @ 5 mV.

- hrao-
Recording tha EAKG of ;37Tproduced in the same shlelde( chamber.

D b y fcf v
fi?(iestei was 9’&333é§i;catvﬂ lying, on soft 4&%@%?53, head it

rested upon cushion. The experiment showed that most favorable for
e
the removalAdiveesion of EAKG is the space overhead of

ested. This

unexpected fact finds its explapation in @ structure of

the field of the heart of man; the approximate e of this field

(N o
obtaine by the method of modelling on electro-conductive

AR
paper (Fig. 5). Usual clothing on the body of \tested virtually does

not impede the removaldiversion of EAKG. Therefore the majority of

P
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experiments was conducted 6§?€:;ted in their daily clothing.
Recording of FAKG is possible both in the absence and vhéyftﬁ@‘
2 AN
rounding of the body ofﬁgestquﬁszycesent‘a In the latter case,was

observed a chanrqge of amplitude and form of EAKG up to reverse,

:
depending on the place of application of grounding electrode. | i
Detailed investigations were conducted under conditions, close to | é
natural, i.e., with the grounding of legs. The grounding of | j
immediately both legs or only one did not introduce noticeable j
E

changes in the form and amplitudef EKG from head and EAKG near the

head. Usually was grounded the left : » and to right was fastened
electrode for simultaneous recordin;\EKG from legs. By this was
eliminated the distortjon of field in the field of hLead. Actually,
the recordqd(bveVKZaﬂ EAKG (Fig. 6a) underwent no noticeable changes
depending on whether was conducted simultaneous removal/diversion

from legs or not. If both removalsdiwersiesns would be conducted from

one place (for exijﬁéf, head), then three-dimensional/space-
configuration'iq’ﬁiz;;idably distorted by the presence of the

conductor, connected with the @2Perimposed ¥ this place/gI;;;rodeL

The notation of simultaneous recording of EKG from legs and EAKG near

head showed the synchronism of repetition periods and coincidence in

time of tooth points R of botkh removakﬁg;vetséeﬂs.ﬁ;_
i
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Page 165,
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ad
Fig. S. Frontal sketch of the aural field of the heart of man inee

one of the soswo™/monents of his activity (maximum of tooth R).
— > — 5. 5 - - .

Nugerade agre—a vilue of potential in mv; ArrovApedinter - the

direction of field lines. Man stands on the conduct ing sur face

(eart htgeround) .

(’).'eo&qe JI M wm ponolo

q
@ vty "VV Mt M1W$~‘\\N\&hr [(' 5(0'0)

& S
5D
(} Myengramypa, 30mw am ccnofer "l

A 2

i“’('e
»\, Qan ..na, g)

gl e
"'ﬂ% VmM :

Fig. 6. fElectroauracardiograms (EAKG) and electromyogram (FMG) of

& . g (2
tna(o\:;gl/&-i—wrmn from the right of man. a) electroauraqram,
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recorded from distance from the surface of §¢o¥£“30 mm Af = 25-50 Hz,

“~~ Pl
'- 3 - .
probe &s=a disk }Slé cm., entrance (=), the position othested

lying, in clothing, the left &% is grounded; b.) the same, Af =
50-250 Hz, probe iB=a disk &6 cm., (-), the position of

7 it
fested lying, in zlothing, the left-éégit is grounded. Are

noticeable: EAMG and EAKG; c ) the electrogram of galvanic
renoval/f%zprstnn from the right made simultaneously with
recordinqA s Af = 10-10000 Hz, © (+). Are noticeable: EMG and
EKG.

Key: (V). Heart, 30 am from head. (2). Musculature, 30 mm from head.

(3). Musculature, galvanically from leg. (4). mV. (5) . S«

Page 166.

A similar picture wgs observed when probe came into i;?ta:t with the
surface 6??%:;;5%4§?9., during simultaneous reccrding.two
remova i 3 FKG: leg asw=a leg and leg i;;u head. It was

established that the EAKG is always isomorphous with EKG,

abstpeet/removed from/nearest to the probe & the point of bod;L if

only distance from probe togsufficiently convincingly theg speak
about the fact that obtain;jKESCOtdings of EAKG are f the

precisely bioelectric field of hga:?j/’b'pwz/é««. v~ &
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Lfﬁ AN~
In order thxt == final C be convinced of the ftfact that the

obtaxnedf<ggéffvn;70;n not xn«ordxnas of the mechanical pulsations of

the body surface ;?Y?ostnd, vas placed fﬁ; series of scale-model
experiment s. As the source of voltaqa/eftégg EKG, tree from
mechanical vibrations, appolied the developel in us construction of
the electron Lﬁ of heart, which is the analoy of the electric
and functional processesg t heart muscle as a whole. The spherical
d;nw“d
glass bulb, which imita+es hean, was filled with the salt
(physiological) solution, in which was immersed the iron core, From

s E
E
5 Y = r #
the output A&¢ietd of the electron aﬁ;jzzgif'oiapearz§vas iﬁé$11:d to

rod €55 voltago ssteess, which was establishiinstatted by—tte—

] A g
approximately equal in amplitude to voltage/st¥ebs EKG lej - t¥e head

/

of man (several millivol4§. The electroauragranms zmich were observed
at different distances frpm bulbsflask, in their f€£:g;nd amplitude
seemed not distin;uishgb at first glance from the electroauragram

usually observed in man. e analysis of the obtained photoaraphs

showed that the level of low-frequency fluctuations in scale-model !
experiments was cansiderablyféile%. Consequently, the EAG of man

contains the supplementary, besides EAKG, information about

mechanical pulsations and the motions of his body, random and

involuntary. At the same time the imposition of the electric fields,

caused by mechanical pulsations, is not the factor, which blocks
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f
recordinqAFAKj. The areatest distance, at which it was possible

(under our conditions) to obtainr recordings of the EAKG of man, is 25

C..

4 cw\/ﬁrﬁ"ﬁ‘z . ;
Recording fi2ld in immediate proximity of the‘gaing—eeéﬂeﬁﬂ’

muscles of man under our conditions did not give convincing results.

Reason for this - intense low-frequency fluctuations because of the

AN -
mechanical vibrations of the surface of the skin near €F§Lbn§aq—

-~ZZ§$§;¢~(nr strained) muscles. Nevertheless the electric field (in

Vo4 =t = o,
air) of fho(éctiag potentiaf;1ot musculature - electroauramyogram
(EAMG) of man  was reliably recorded by us under apprcpriate
conditions of the setting of experiment. In one of such procedures,

repeatedly appli2] in public demonstrations, was utilized the.

//M A 1
remarkable physiological special feature/pecutierity of our 4&44&i9‘
to effectively distinguish sigrals against the tackground of intense

—thona__ P =
the

fluctuation noises. In this case was utilized the connected’

J,{

output ayietdt of oscillograph sound producing sgfgéﬁ;§ﬁ££zf-a"

The experiment, in which it was possible to docunen*aig record
AR
the EAMG of man, consisted of the follcwing. The tested was

under the

same conditions as during rocording&?AKG. The pr be,of(aura—senson
% rare i e
aerange/located iLateo 3 cg{ above the surface < The left 1 t

arpamgeAlocated within the shielded chamber,'/

JSAE S B L
\J%E?/Grounded, and the fastened @1&%—the right éf;k electrode tdey
7

G




DOC = 77159300 PAGE ),,

connected with tha - of the preamplifier of the second light

beam of oscillograph. To tested they proposed tc rapidly strain and
4o weaken the musculature of legs, remaining as far as pessible
motionless. On the obtained electroauragrams (Fig. 6b)~t!{¢;$&‘
sinultaneousfgjtlsible; t+he FAKG of heart and FAMG of the strained

muscles of legs, which coincides in time with that which is

abseraet/r enoved sim;iizazzley from the right electromyograms

(electromyogram og*ﬁég?%/fg;;valAdéxa;siaa) (Fig. 6c) both on an

interval of duration and on separate peaks.

Page 167.

Consequently, the electric field, which appears because of the

biopotentials of the bat =4 musculature of legs, radiates
simultaneously by an entire body surface ard can be recoried in the

£f§$;";f head. The distinctive special feature/peculiarity of the
‘ ré;tbtsas;
field of musculature consists in the fact that it, apparently |

the range of comparatively high frequencies (tc 150 kHz), discovered

with usual contact removaltdiwersiemr—(Volkers, Candib, 1960).

-
Low-frequency a2lectric fields, which dppeatmg{;the mot ion of

insects, birds ;ﬁS?%%imals.
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Our assumption about the fact that wings of insects, plumage of
birds and hair of animals, being charged with their motion and
friction against each other by electrostatic charge, must radiate
electromagnetic waves, was completely confirmed experimentally.

! ; N
Recordings of electroauragrams were conducted on oscillosgope ﬁfee,

ob&alit“i
in parallel with auditior at the sound produéfﬁ%zzg;téaq—«fu %%e of
the first subjects of our investigation was bumblebee (Bombus
hortorum L)), which was placed inside the shiclded chamber with that
which was 3 installed in ;EJ;;;;:gensa;ﬁ It is
reveahfsgeee+e& that the bumblebee in free-pirgc?ﬂgi;}onsais a

’—4-‘(!/&/
3 y 3] -
comparatively pow2rful radia*ion source of 4G[fle1ds in the range of

sonic and subsonic frequencies. The electriigéggtamb (EAG) of

bumblebee were recorded distances from it{to 1 m.

The experimant convincingly showed that these recordings were
not cornected with the sound vibrations of air. So, the &f&nclusion of

bumblebee under cap 4 from the metallic grounded grid completely

@Si_gf_eiijﬁldlnck attenuatey/weaken

: Zgaln,isee put on metallic cap/heed

removed ef fect, wh
it. But as soon as above
(from grid), field 48 disappeared. Analysis of the EAG of bumblebee

(Fig. 7b),/E;¥;¥$%¢simultaneously with its sound track (Fig. 7a) (by

means of the es%tbiishedeiiffalled in the chamber’iaazﬂﬁgil%f»ﬂt
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LMM
showed that the furdamental freaquencies of the vibrations of field

and of the(ijsued by wings (sound/coincide. At the same time there are

considerable diffarences in the whxch one must explain. The

flight of bumblebee simultaneously was accompanied by the intense

fluctuations of field in the » of ultralow fregquenciss (0. 1-1

Hz), which were recorded with dial instrument. It was established ¢
AR—

that the bumblebee is the oecluded'é;;;:;;:galwdyq pOSﬂélV? charge,

which creates on the surface of its body potpn*lalqtgﬁégiu more than I

+10 34. Simultancously the bumblebee 1s'bhe dipole, which radiates !

with the frequency of the stroke of wings. The galvanic contact of
m,éa/

the cles of insect with the grounded metallic surface does not

remove "dipole" 2ffect, therefore, it is connected with the
electrostatic charges of wings. Are made the experiments, in which
Pl (it ; :
bumblebnqk;nxtxally wholly #+he¥y wetted by water (wetting with water
completely eliminates all electric effects). After drying and the

7y PV
shorﬁ-tima flight of insect the pireture of emission/radiation

g
gradually was reduced to the usual. Are obtained the/k;%§¢?€€;?§f EAG
under the different flight conditions of bumblebee. Their analysis
shows that the EAG of insect contains e detailed information about
the state of its flight, aerodynamic properties, the direction of
course, the distribution of electric charges on body, etc. However,

this information still one must learn to decipher.

Analogous results are obtained on some other winged insects: on

i, Sl S e Bl il il o
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vasps - Pseudovespa vulgaris L, flies - Calliphcra erytrocephala Mg.

and Petina Mg,/ -dd } - Aedes communis De Geer (determination of

AR

insects was no ‘ »emission i is absent.
/]

€orm/specjes is carried put’ A. Kh. Saulich), Among investigated by us
% A PSS
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Animals are not only active emitters, but also passive, that
radiate under the action of the fa&%ingyincident<bn them) sound, in

other words, they are electrostatic microphones. These our
Vo

assumptions also were confirmed experimentally. It that

the body of liviny and dead insects, plumage of bpirds and Eiﬂ&—gsi;ve
/ifﬁﬁ%é-bea§?7cea+%yz?g§qg}§tf%he¥—§agigte_Eg ields with the
SreH o

frequency of the ﬁa++%ﬂq/incident(§n them)sound, reproducing, sgf'

example, the of man. We investigated t® microphonicszagr’ifgqs
of jay - Larrulus glandarius L, the *ail‘ﬁ%;%?gé;:;t 4s Tetrao
urogallus L, tail e : - Sciurus vulgaris L(the tail of

/

b&ne-vhite hare @ Lepus timidus L.

The body of man completely is not exceptionjfetimimatdon in the
relation to similar phenomena. For example, the wrist, presented to
the prohﬁ of aura-sensor, reveakfzefeets the difference in its back

and yoilar surfage. The back side, on whi

ch tgere is, a hair f
il & Y 2 O
*Qf:;::gﬁtj g the puff of air generdtes ields, audible

gL -
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tdl[{&_ Y
through the loudspeaker as Wr?nftﬂwfﬂfﬁa“” r surface "keeps
silent", The aura-sensor establish/installed outside the shielded
chamber, reacteg to ;he most insiynificant motion of the lecating

- v»\"( oo~~~
imdoor visitor] which was recorded with dial instrument,. Under some

conditions was recorded the presence of man in adjacent room with

enclosed doore.

(/Ww » N0 anfees (K)
(b

\Munpu pod
(q»h/pm Camuk 130 Ko l;(. cen . () )
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A rcene e

Ao 0

from microphone) of bumblebee in f£light from

aura-sensor), Af = 2;})00 Hz (+) .
» ’r) 3

aura-seonsor are d1P tanc

n.l mm, for a microrhonic
into account of *the frequency characteristics

(of type MD-47). The calibration of ampli tude

electromajgnetic radiation of dexa—stdwge.

.

(5). mV. (6). ms. (7). T &
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The mechanical vibrations of the charged

bumblebee in free-air conditions, and also the

electromagnetic radiation ot di g o, a)&9~a sound ¢t

prcond

Fig. 7. Simultaneous metaticoh of electroauragram and sound *raek of

NNicor

Arotatio

—t

distanceAepproximatoly

h . A\
$S=10 cm.: b } the electroauragram written simultaneously q‘t

(bumblebee was locateld 1ppxox1mi*oly in 30 me from the probe of

Microphone and

m probe - dowel 9 cmy long

e Af = 10-10000 Hz, without taking

of the veey microphon® )

is shown only for b;

the calibration of time for a and b is identical; c ?I—'

Key: (1). Bumblebae. (2). 0sC./s5. (3). Microphone. (4). Aura-sensor.

parts of the body of

animals can appear not only from the , incident on them sound
I )

or active motion, but also from the action of

“&-r
In this case canyappear’ the secondary electromagnetic raliation.

electromagnetic waves.
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Generalizing these experimental results on all animals, we p=

assert that there is still not an investigated in detail class of

signals of living nature - the electromagnetic radiations of the
charged parts of their bodywmion. The informational value of

these signals still lnot{ is' epen/-ed. We assume that iappears the new

possibility of th2 explanation of the value of some forms of plumage
of birds, hair of animals and &dgf the hody of insects. These are

not only the visually visible form, but also the electric form, which

creates electric aura, possibly, informational signals.

A,w%f t he experiments, placed for the purpose of the

detection of the 2lectric field of the biopotentials of the brain of

man, @a yielded/\positive results., Supposedly the intensity of this

~

field/)\a two orders lower than threshold sensitivity of our

equipment. Searches in this direction are continued.
The conclusion

sMve comparison of the technical parameters of the amplifier of

aura-sensor attests to the fact that scme cf the already described

W T A PR
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égz2$%%§F§§%§ of similar typ94§mp1ifiers completely could be used for

tecordindﬁghe olectric fields, appearing in space (in air) around
. : : pAanen. - ?
biological objects. Meanwhile there is cnly work, 1949, which

éz%;éggFto recording the electric field copponent, pf nerve (Burr,
ZZu_a;;:£§§ig-

Mauro, 1949). Apparently, this position of i 3 ome should be

explained by the fact that the concrete formulation of this problenm,

until now, was absent and systematic studies in this direction

initiated/were notL

The results of our own experiments speak first of all about the
fact that the bioslectric field is the carrier of the diverse data

about the functional state of biological object, and the reception
: =

and processing of this information are completely possible’ﬁa&*&q the

utilization of contemporary techniques.

Bioelectric field makes it possible to control at a distance

physical instruments. For example, the elegtron beam of the

cathode-ray oscillograph of our <« p was controlled at a
distance by the means of the field of heart and musculature of man.
It is possible to present the construction (in the future) of the

machines, controlled at a distance by the bioelectric field not only

of heart and musculature, but also brain.

Even nowvw auragraphy can find some practical applicatioﬁziaena
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for example aural removal/di#ofggzn EKG of heart for diagnostic

“targed/purposes. In this case the procedures of the removal of
clothing and imposition of electrodes on body are absent, >
removal sdivepsiom can generally be realized without égé§¥%;;f2;2§3n
atient. By this are eliminated the mental factors, which exert tiwe
sometimes traumatizing influence on patient. Aural removal fdiversion
can find use for recording electrocardiogram —+e -seald/burns of
the body, when the imposition of electrodes on the body of casualty
is impossible, and least touch to body sometimes causes shock.
Definite interest is @ the systematic side of the aural
removal /AHiversteR, when recocdinqﬂpiopotentials at a distance,
without dirgct contact with the object being investigated, creates

advantages when conducting electrophysiological

investigations, especially on single structural cellrelements.

Page 170.

Are tempting the prospects for recording biocurrents of such objects,

the direct removal f4tversion of electrogram of which hiﬁﬁ::;hampered

or is impossible, for example, in insects and birds in fliqht,/gg\
those which were surrounded by the solid shell of the eyjg of embryos, ;
etc. For the flying animaf’and insects the electromagnetic field can
serve as the su tance of information with attack and protection. It

is possible th baégbesides ultrasonic location manage
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: 1 /V"’cfgggzg". A‘S ﬂJ/ :
electrolocation, but their s (insects) can _inform/about the

VA

approach/approximrtion of plunderer by the electric charges, which

appear on the body either of plunderer or victim.

Upon meeting during the flight of insects the charges of their

body interact according to the law of C;ulomb, keing. or
béinq attract tighrtemed- to each other. In air this force of reaction
can have & value. Insects and birds can perceive it in the form of

mechanical JerdAmpulse, pressure, acceleration. FElectric field does
not depend on air flow direction, and @% its propagation velocity is

equal to the speed of liaght. It can serve for the correct grouping of
birds in the flocks, animal in the herds, insed"ln 433132:32‘32 as

the electrostatic trap of insects. It is completely possible to allow
existence in the body of some animal special receptors of electric

aural field.

The charged hair of head and skin, beard, whiskers, the
eyelashes and Hee eyebrows of mar not only radiate electromagnetic
and acoustic waves, but also they receive them. These signals are

related to the£§:;b2h3¥ super-weak irritants, and we them do not
perc (consciously. But unconscious perception cannot be excluded,

and it can play ‘e leading role in our life.

The generalization of the results of the conducted




|

pDOC = 77159300 PAGE 38'

investigations leads to the conclusion about the fact that the
electromagnetic low~frequency emiseiens/radiation represe t/ an
extensive class of phenomena in living nature. Therefore for the
expansion/éisctosare of all possibilities of auragraphy is necessary

general biological approach to research on the exaamined phenomena.

Conclusions

1. Finally it is experimentally establisiﬁﬁ%&%&&&e& that the

electromagnetic low~frequency field of living objects realldlyrfactually

exists.

2. Recording and #he measurement QEZ’weak low-frequency
electromagnetic fields, which a BE?r in space around active living
objects, are possible by the measurement of the electric component of

" 2 5 XD
near field in air, by applying the contemporary high¥¥¥#9 -impedance

high-speed electrometric amplifiers.

3. The reasons for the formation of electric field around
biological object 3;9 different: thea they can appear as //
physioloqica%r aﬁfhlsj;gagsical factors. The respectively recorded
fields can be divided ? twc groups: the fields, which are generated

because of the bioelectric activity of living tissues; the fields,
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which are generated because of the mechanical vibrations of the

charged parts of the body.

4. The valu2 of the electric potential of field in space around

P

biological objects (in air) in the general ease decreases A

proportion#® to sjuare, and intensity/strength - to the cube of

distance.

S. It is experimentally proved that the vital activity of living

beings is exhibited also in the form of the ggneratable or

electromagnetic fields, which ar in space far beyond the

geometric limits of their bcdye.
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