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i t
U. S. BOARD ON GEOGRAPHIC NAMES TRANSLITERATION SYSTEM

B].ock Italic Transliteration Block Italic Transliteration

A a A a A , a P p p p R , r
6 6 5 6 B, b C c C c S , s

B e B I V , v I i T m T , t
r r  F S G , g Y y  Y y U , u

f l D  D , d F, f

E e E a Ye , ye; E, e* X x X x Kh , kh
141 i~ ~ Zh , zh 14 u Li ~ Ts , ts
3 ~ 3 1 Z , z LI ~i V ~ Oh , ch
1 1 H  1, 1 W w  W w  Sh , sh

R i7 Y , y LL~ ~ ill iq Shch , shch
X x  K , k L b

J u l  f l A  L, l bl e,i M~~~ Y , y
M M  M i t  M , m L~~ b b e
H H  H i t  N , n 3 3  9 ’  E, e

D o  O o  0, 0 ~~~ k~ ~ Yu ,yu
f l n  17 it P, p R c ~ 2 it Ya , y a

*y~~ initially, after vowels , and af ter b, ~; 
e elsewhere .

When written as ë in Russian , transliterate as ye or ë.
The use of diacritical marks is preferred , but such mark s
may be omitted when expediency dictates.

GREEK ALPHABET
Alpha A a . Nu N v
Beta B B Xi.
Gamma r y Omicron 0 o

Delta A 6 Fl

Epsilon E c * Rho P p e

Zeta Z ~ Sigma E a c
Eta H r~ Tau T r
Theta 0 0 $ Upsilon T v

Iota I 1. Phi • ç

Kappa K fl K n Chi X x
Lambda A A Ps i 

~
‘ ,p

Mu M ~ Omega w j

H



RU SSIAN AND EN G LIS H T R IGONOMETRIC FUNCTI ONS
Russian English

sin sin

cos eQs

tg tan

ctg cot

sec see
cos ec csc

sh sinh

ch cos h
th tanh

cth coth

sc h sech
csch csch

arc sin sin~~
arc cos cos~~
arc tg tan~~
arc c tg cot~~’
arc sec sec~~
arc cosec csc~~
arc sh sinh~~
arc ch cosh 1

arc th tanh~~
arc cth cot h~~
arc sc h seàh ’
arc csc h csc h~~

________

rot curl
ig log

GRAPHICS DISCLAIMER

All figures, graphics, table s , equat ions , etc.
merged Into this trans lation were extracted
from the best quality copy available.
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P. I. ti t v ~~yov . V.  I. ~t h o t t n , N. Y et. ~hl i ppon takh.

L ah o r a to ! y ~~ ~~~~~~~~~~~ y L . ~s t f l t ~~t j C~~~_

i ly po t  P ’,;~~ ibout t ht ~ t x j ~~t O f l t ’  of ~lect romaqnet  ic fie hi in S~~dC~

(in ai r )  ~t roun~1 nt’ r v 4 ’ , mL L~~C1t’ , t h~ ho~ rt , tho hri~in , w h i c h  ~1en or~ te

~1urinq it ~ ~%C t 1 vi  t y ~ I t  t ’rn ~i t i n  ~l ~~ ~‘ct r ic c u ru e  s, wer e  t~r o s e nt e d

r.p~ate (1ly ~1r~’a~iy tnor~ th~~~~IO() 
~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~ li~t h I ~~

~~easure4 t h i ~ ~~~~~~~~~~~~~~~~~~~~~~ flot~~~~~~ üo t o  t ho a t enct ’  of  t h o

p i n o n t .  A c c o r U n q  t ~ t h e  sp o c t L~.I1 ch a r . a~~t or i~~t ii’s of

bi oelec t r ic ~~~~~~~~~~~~~~~~~~~~~~~ f r e qu e n c y  ef tho se  f i e I~ts ~~hey

correspon~1 t o  t ho i5 c t f l ’~ O of ~~~~~~~~nq a n I  1 ) flq wave s  ( f r o m  1 km and
m ore ) .
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On th i~~~~~4e t h e r e  i~- a c o m p ar at  iv e l y  s m a l l  number o f

sc i e n t i f i c  w o r k s , w h e r ~~upo  c o n t r a d i c t o r y  acco rd inq  to  i t s  r e s u l t s
. . ,

~~~~~~~~

-

al so in ma 1or1ty,~no t  c o n f i r m e d .

The ‘h~c t r i c  L-i-w-l d--- co t n p o n en t  of~~ l~~1~~~t i on / p o t o n t ii . ls~\ of the

iSolated/ ~4 &~t±-a t~i n o r v ~ of f rog was  r e l i a b l y recorded for  t h e  f i r s t

tim e in 19~49 by th~ .~tnericans flurr and Mauro (Burr , Mauro , 19~ 9)

Se nso r was  t h o  exte j is ion  u n i t  of i n p u t  5 a m p l i f i c r  s~ age w i t h t h e

fastenc-.d to ~~~~~~~~~~~~ metallic electrode in ‘he form of disk. The

input imne h~nce of amp~ ifi c~r wa~; on the order ot lO~ ohm : howe ver , in

the arti clc it i ;  not shown ,’ec~ which trequ€ncy it was in sure d , and

other data r c 4 a t i v .~ ~o the n of sons~rlgiven. The maximum

distance , t t  w h i c h  E~u Lr ansi Maur~3 W ~~ _p~ogcible to record the field of

nerve , was 1. ’ mm .

A~ T .eninqrai un iv~ r~;i~ v w~ carried out several public

d e m o n s t r a t i o n s  of th .~ .‘lectric fields , appearino in space (air)

around l i v . ~n j  o bj ? c~~~. ‘ r er m “field” in this case we u n d e r s t a n d

external electric fi~-4d , wh ich  is ~~~~~~~~~~~~i n space ( a i r )  a r o u n d

object (fle rye , ~usc lc , h e a r t )  b ecause  of a p ot en t  ial  d i f f e r e n c e

between excite:1 ~nd iinexcite d by ~;ections on the s u r f a ce  o f  t h i s

object. Demonstration s were conducted in the society of the

specialists — th .? biologists , ~~~~~~~~ physicis~ s, ~he physicians , th-~~

engineers and ~he math ematicians. The first demonstr ition took place

- 
:: ~~~~~~~~~~

— —-—-—-
~~~~ 

- -
~ ~~~~~~~~~~~~~~~ 

—
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on 13 F e b r u a r y  1’~f~7 a n d  c o n v in c e d  t h e  m~~~t d is t r u s tt u l  sp e c ii li st s’
~~~ ’

the possibility Df successful recording~th~ se tields at closr ~ (to 25

ci.) distances from hiological ohj.~ct . Recordings were conducted b y

the measurement of the variable component ot the electric potential

of near fiel d , un ie r conditions of the screening of biological object

from external electric (in essence electrostatic) interference s, in

the freque r ev hani 4 10 Hz to 10 k f l z .  T h e  notation of recording

electric field we call electroauraqram (EAG).

Page 1f0 .

This  term must m~ in that i~ measured the electric (hut not mag netic)

field in air (iur i ~ ~iir , airspace, glow) , and not in the tissues of

body or the li iui i rne i i . a of orqanism . The totalit y of the methods of

recordin~~~ lect ric t~~ component~ ot these delds we call

electroanragrap hy ~~~simp1 — culraqraph y (Gulyayev , etc., 1967).

Respectively, th~ r of the potential of fiel d in air

we call aural -

The senso r f f i e l d  ( a u r a — s e n s o r )  , 3es i 1ne~~ ~~ -pi-E-~.~~~~V . I.

7.ahot in , is ~he h i g h l y  s e n s i t i ve  a m p l i f i e r , t o  ~~~~~~~~~ of wh ic h is

connected metal electrode — p r o b e . The a m p lifier of t h ~ aura—senso r,

in t u r n , is h i g h - s p e e d  e l e c t r o me t rj c  r e p e a t e r  w i t h  low i n h e r e n t

noise leve l an d  h i g h  i n p u t  i m p e d an c e .  I~ is cons t ruc ted  a c c o r d i n g  to
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‘he  r of ~ o m p l e x  c a t h o d e  fo l  lower  ac c o r d in ’j  ‘o parallel

(G r i b a n o v , 196 1 ; B rewer , 1953 : K r a k a u e r , 195k)  . The

ca l c u l a t i o n  ot t~i~~~ e - 4,-e-eatic5 is ~ivcr . in the hook of K. E . E r g l i s

and I • P. Stepan~ n ko ( 1 9 6 4 ) .  Th e  a u r a — s e n s o r  is c on s t r u c t e d  on Soviet

t u bes FM— 14 and 1Th— HB and is ~;tructura1ly designed in the for m of

ex te n s ion un it w i t h  ~~-~~~~ij m ~-n s i o n s  of 160k 7O~~~ 40 m m . As  probes
—~1are used iute rch an~ieahle m eta llic disks t~~~~w 0.2 to 10 fl. i n

d iaae ’er , ro n n e c t~~d t h e  of t h e  amplifier of the

aura—sensor. Th~ in u t  c a p a c i tan c e  of a m p l i t i e r  was  0 . 06  p F  l u r i n g
~~~~~~~~~~~~~~~~ •~-~i~ -_

resistance 1O~~ ~hm . ~~~~~~~~~~~~~~~~~~~~ t h e  inherent noise ,

converted th~ ~L~~~~~dOf amu i liti ei in the frequency band f.~~~ 10

to 500 H~ , comprised : *~e~ n t h e  s h o r t — c i r c u i t e d  ~~~~~~~~ — less t h a n  7

MV , with d iameter of ~,robe ã f~ ar51 0.~ cm. 4€-€ 0 .1  a n d  0. 5 m Y

respectively. Si T n al frcin +he ou ~~p u t / ~ 4-~t~ of sensor entered the

asymmetric c~f t v o — ~~* a m  osc il  lograph with the maximum

sensitivit y of 6~) W V/mm . To the second  m y/ b e a m  cou l d  s i m u l t a n e o u s l y

any ot her signa l . The g a i n  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ in

the amplifier of osc il loirap h . In par allel to the outpu~/~’ield of the

aura—sensor ~h-e~ connected electron —tu b e mi llivoitmeter w i t h  ~-rrov

reading for recor1in~) ~iiper—slow fluctuations of field (0. 1— 1 Hz). To

the  o u t p u t ~~ .~e4-~ o r o s c i l l o g r a p h  cou ld  be c o n ne c t e d  t h e  s o u n d

prod u c i n g  r e c o r d i n g  “ o n the a u d i t i o n ” of ~h e  si in al s ,

en t e r i ng  f r o m  t h •~ o u t p u ’ i~~--~ of sensor.  In v e st i g a t i on s  w e r e

conduc ted  w i t h i n  t h e  sh i e l d e d  gr o u n d e d  c h a m b e r  -~~~~~~~~o/ d im en s i ons of
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2150 \ 660 \6~~o m m , ~~~~~~~~~~~~~~~~~ m a d e  f rom sheet  i r cn’~ t h i ck ness~~0. R mm ;

one side of the chamb er was curtained b~ iron gri l — b l i n d .  Within

‘he ch a mt ~~r w a s ~.rr ang*/- 1ocatc . d t h e  aura—sensor a n d  t n e  i n v e s t  igat ed

ob j ect , en-ti-r~/a1l r e mj i n i f l .J  € q t i i p n e n t  was p laced ou t s i d e  t h e

cham her.

I N V E S T I G A T I O N S  ON

I nv e s ’i q ~ t io n s  on t h e  i s o la ted/ i nou lat-~d ner ve . 9~~e of the

i n s t a l l a t i o n s  f o r  the r ’~moval/4i .~e-p~ +e~ of t h e  FAG of th~ ner ve of

frog ( n i s c h i a d i ~~us , P t e mp o r a r i a )  i s i m i l a r  to t h a ’ , ~h;~~ wa s

described in the work of the A m e r i c a n  researchers  (Bur r , M a u r o ,

1~~l$Q) . Nerve  vis  ~~ ranqe-/located horizontally , at a distance of

a p p r o x i r n a t e l y  5 cm l  f r o m  t h e  gr o u n d e d  su r f a ce  (Fig .  1).  Esse n t i a l

su p p l e m e n t  w a s  t h ~ s h i e l d i ng of t h e - .~-r~~~~at -~4-sect ion of nerve , t h a n

was po ss ible  to  c o m p l e t e l y  r emove  t h e  f i e ld  of the  a r t i fi c t  of

s t i m u l a t i o n  and ~~ ~~~~~~~~~~~~~~~~ f i e l d  o t ne rve .  F i g u r e  2 den ic t s

those (o b t a i n e d  by u s’~ E A G  of ne rve.

Is th~te r m in e d  the  ex p e r i m e n t a l  depe nd ence  of the i n t e n s i t y  of

f ield f rom d i s t a n c e  ‘o n er v e  (Fiq. 1), expressed  d i r e c t l y  in #-4~-e

values of t h e  f u n d a m ~ n t a l  c h a r a c t e r i s t i c s  of f i e l d  ( p o t e n t i a l ,
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int ensi ty ~Lek-r~ nqth ) . It  is s im i l a r  to the dependence , obtain e d by

Purr and Ma uro , wh e re the function of distance was the

volta ge/~trw~~~ l i r e c te l  a’ t he 4~~~~~~
’

of their amplifier of

sensor -

P~g* 161.

r 

5 __ . i

Fig. 1. !?asuriwj circ u it of the electr opot entia l of the field of the

sciatic nerve of grass frog in air. 1 — the sciatic nerve of frog ; 2

— the discharg e nr obe ; 1 — t h e  p r e a m p l i f i er :  4. s i lve r  p l a t e ;  5 —
~~ ts1 acr•.n: 6 - ~~. mti.ulating electrodes ; 7 — working chamber; 8

- aupport,La~~k t  made of ox.qmMe giassp4hui~ 14~4t4~
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Fig. 2. F l . ’c ’ auc~i i r a m ’ ~ (~‘A ~ ) an d  e l e c t r oau r a c a r  t i o g r a m s  (~‘ A K G )  of

f rog . a) i s  ‘h e  i s o l a ’e l ,~~n su~~ -ted sciat ic n er ve , r e c o r d i n g  f r o m
~~ 1

1istance ~ 6 m m , p r oh~ i s a l i sk ~~ 1.2  c m . ,  t h e  h a n d  of f r e q u e n c i e s

= 1C— 500 ~~, ( 4 )  ( l e a r n  deflection upwar d corresponds to

the developm~.u t 
~f the elect:ica l positiveness of th~ pot ential of

-f -
~~~~~‘he f i e l l  of n o r v ? )  ; h ~ the sa m e , r e c o r d i n~ f r crn  d i s tan c e~~~1 mm (~~

EAG arc n o ’ i c e a l l n  t - h e  i n h e r e r t n o i se  of a u r a— s en s o r ) ; c ~ t h e

ne u r o m u s c u l a r  Pr3Paratiy~ of f ro i ( s c iat i c  n~~r v e  — c il f  m u s c l e ) ,

reco r l i n g  f r ~~m di s t t r c ~~ ‘~ mm a~~~ve r u s c i e , t h e  t ilt er  of p a ssb an d , is
—1’

es.t~~~ -i-~h /in sta11ei t-~~ t~ ’e n~ xi mum o~’ amplification at t r m q u e n c ~~~500

Hz, probe — l i s k  
‘

~~~~~ 1.2 cm , (+) ; i)is ~he same , record ing
- 4’

f r o m  d i s ’i. r c 0 61 m m ;  e~ i-a- -~~ h” a r~~, r e c o r d i n g  f r o m  d i s tan c e  2 m m  in .

the air ahn v 4~ th? h eil of ver. t ric l -~, ~ f = 5— 50 Hz, probe 4-&--~ disk

• 
~O.S cm., ( 4 )  ; t ‘

~~ t~~c- same from distance of 20 mm , probe ~~

4 disk ~.5 cm. from curr~ n~ — cord uc t ing paper.

key: (1). Nerve. (2). ms. (3). M uscle. (4). mY . (5). Heart . (f’). S.

?ig. 1. G r a p h / ~ iajta.m. :)f t h e  expe rim ental dependence of the amplitud e

of the potential of the field (V) of ‘h~ Sci~ tic nerve of frog on

distance (r) . P r o b e  ~~~~~ d i s k  ~~~~~ 2 cm Vertica l lines — the

hnundaz~~
° f ~he scitter of experim ental points for ~ix p 5ep ara t ion s

(~ ith r = 14.1 cm. is made only one mea surement); line is a

section of curve , calculated from t h e  a p p r o x i m a t i n g  e q ua t i o n  and
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d i v er g i ng  ~~~~~~~~~ p e r i m e n t a l  c u r v e  (sol°i d I m e )

Ke y: ( 1 ) .  P ot e r t i~~l , m Y .  ( 2 ) .  D i s t ance, pt -

Page 162.

We ha ve f o u n d  t h ~ f o r m u l a s , w h i c h  a p p r o x i m a t e  t h i s  d e p e n d e n c e  and  t h e

n u m e r i c a l  c o e f f ic i en t s  w i t h  t h e m :

~~~~~~ ~ 
2K1

/(2)2 
- (r-~ ~s2)8

where V is a m p l i t u d e ’  o f t h e  p o t en t i a l of t h e  field of nerve (liv) ; F —

the amp litude of the strength of the fiel d of ner ve (mv/cm); r —

distance upward from + hc’ m i d d l e  ot n e r v e  ( c m . ) ;  K 1 = 111 ( n V  • cm ’);

K 2 3.4P  (c m/ ) — c o n s tan t  va lues.

~~~~ more  d e t m  i led  m e a s ur e m e n t s  of f ie l d ~~~~~~~~~ different paints

of ~~~~~v~~ich s u r r o u n d s  n e r v e  ~~~ce were conducted with the :id of the

s t i m u l a t i n g  device ( F i g .  4 )  of  ~~~r specia l4~~~~~~~ion , w h e r e  t h e

nerve was suspend ed  v e r t i c a l l y  a p p r o x i m a t e l y  in the center of t h e

volume of the c h a m b e r , i.e., at the ma ximum r~ mo~~lfdistance f rom

metallic walls. In this ~~~~~~~~~ prov ided  power  feed to the  ne rv e of

the we t t i ng  p h y s i o l o g i c a l  so lu t ion .  It is revea l~44e~~~~4 t h a t  in

t h i s  posi t ion t h e  r c t a t i o n  of n e r v e  a roun d i ts  lo n a i t u d i n a l a x i s  had
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no effec t on a m p l i t u  I. ’ and for m ot FAG; c o ns e q u en t  lv , t h u  f i e l d  of

nerve is a x i s y m m e t  r i~’ . P~r l ’ l ’ x I t - r i m e ’ n t a l  ly  ac~~u i r e d  dat  a on t h e

dependence of the decrease (-If t h e  inter~ ity of the tiel ot nerve or.

- -

~1i sta nce h or i .o n t. I op i t~ : ir 1 ! I ~~‘ a n d  on v ert 1 ca I Ii. r~’~ on f r e e

en d/l~~~ . Is ~ iven •~1ect rotI ’ct r)ica l analysis sand expl anation of torms

and d i  fi e r eucus  in t ~e t orm of he FAG , ~-t-1~~et/remeved at the

di ffereut ~ o jut o t :;pare a r o u nd  n~ ’ t ye  (Z a t~c r i n , 1 9t~4)

Fi p*’ r i mo n t  .i 11 y the e ht t i  t ed  ie penden ce  of t il e am p_I jt it I • of t i ci (I on

d i s t a nce ~~~~~~~~ i n  ~t o~~d .i r * ’ ~ I t e ’ I t t with t hose, ‘t ~~(h~~v e
__

obt a ined w e j

t h ocr et jc.i 1. 1 y, on t lie I) as  is ot s—he met h cd s of t h~’ so In  t j on of

p ro b lems i n  e I t ’ct r o s t - ~r ’ic s.

•~~~~

- ~~t1c ‘ ‘ Vi~ ~~~~~~~~:~~~~~

- --

~~

j .~~~
. q,

L
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Fig. 4. Ins tallation d i a g r a m  for the rem ova l ,~~~ ver~~ion of

e l ec t r o au r a qr a m  w i t h  t h e  v e rtic a l suspension of nerv e . 1 — n e r v e ; 2 —
cy l i n d r i c a l scre~ n ; - t he  s~~i m u l a t i n q  elec t rodes ; 4 — ‘he grounding

pla te ;  S — probe;  t - t h e  sh i e l d e d  cab le ;  7 — a u r a — s e n s o r ;  H — t he

sh ie l d i ng  ch a m b er ;  9 — vessel for  t h e  c o l l e c t i o n  of t h e  w e t t i n g

so lu t ion .

Key:  ( 1 ) .  To s t i m u l a t o r .  ( 2 ) .  P h y s i o l o g i c a l  solut ion. (3) . To

oscillograph.

Page 161 .

s ign i f i c a n t  ~~n v o i u m e ) p a r t  of our  i n v est iq at i ons wa s

a l l o t ted  to t h e  qu e s t i o n :  a re  not  t h e  o b t a i n ed  r e c o rd i n g s  t h e  resu l t

of act ion on t h e  a u r a — s en s o r  of t h e  d i st eq ar t l e d  f ac to r s?  The

appI ica t ion,~~~.- of u s u a l  p h y s io l o g i c a l  m e t h o d s  of i n ve s t i gat i o n  ~~r

the a r t i f a c t s :  the c u t t i n g , o n e r v e , t h e  w e t t i n g  of it w i t h a m m o n i a ,

the  r ep lacem en t  by ~~~ t~ -~a.ent , m o i s t e n e d  wi th  ph y s io l o~;i cal

solut ion ~ ‘~~~~ led to  t h e  d i s ap p e a r a n c e  of f i e ld .  At t he  sam e  t i m e  ~~e
$~~~~~

t h e  RAG of u n d a m a g e d , 3 u d  n e r v e  d i s t i n ’c tl~~~~b served  suc h

phenomena as r e f r a c t o r i n e s s, t h e  t h r esh o l d s  of a m p l i t u d e  - d u r a t i o n

an d otherç , ~~~ wel l- .~k n o w n  ~to e l ect r o p h y s io log i st s’~1aws .  The l at t e r

ind ica tes  t h a t  t h e  e lec t r i c  f i e l d  is t h e  d a t a  ca r r ie r  a b o u t  t h e

11
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ph ysiologica l st at . e of nerve.  Was i n v e s t i g a t e d  also the  e f fec t  of the

mechanica l v i b r a t i o n s  of the  nerve : r a p p i n g  by solid object/e~a-bject

against  t h e  suppor t ,’&ee*et , on w h i c h  was  f i~ ee4*d t h e  nerv~~~~~he

re prod uct ion of loud  sounds  near  ne rve  and aura—sensor .  F in al ly , 1~was

conduc ted the replacement of nerve by de bar e meta l l i c  w i r e , to

4’which was srp-rt
~

d the v o lt ay e1< 30 n V ) 300 Hz f r equency ;  in th is  case

the a m p l i t u d e of f i e l d  and the  ~~~~~~~~e~i’n a t u r e  of its dependence  on

dis tance r e m a i n e d  t h e  same as a n d 7~ u r i n g  the passage of n erve  impulse

along nerve.  It is calculated , that the amplitude of the mechanica l

vi bra t ions  of n e r v e , capable of causing ~i~_ rec crded c h a nge s  in t he

field , mus t  b~~
’
order41 c ni

p 
and is easy to observe by

The corres p o n d i n~g calc u l a t i on s showed al so th a t t he e f f ect of the

in t r ins ic  cond ucti ’~~~
1bf air  u n d e r  any  condi t ions  r e m a i n e d  negligible.

Prom fo rego ing  ~ j e T c onclu s io : recorded  FA G are n o t h i n g

else hu t  c h a n g e s  of t he  pot en t i a l  of t h e  f i e l d , crea ed in space ( i n

air) because of electric processes in nerve g the  passa~je al ong

it of nerve impulse .

Promj h e  a n a l ys i s  of ~~~~~~~~~~~~ the w or ks , w h i c h  rel ate to

recording ’t h e  m a g n e t i c  f i e l d  c o m p o n e n t  of the action c u r r e n t  of nerve
I

( K r a y u k h i n , 193R , 1 9 148; Kh vede lidze , et~~~ 1965; G e n g e re l l i , 1942 ,

194 3; G e n g er e l l i  et  a l . ,  ~~~~~ 1964 ;  Se ipel , M orrow , 19~ 0;
I,

Str a tbucker , H y d e , W i x s o n , 1963) , it fo l lows  t h a t  t h e  pos i t ive

results, do scribed in these w o r k s , could he t he  consequence of the
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ic t ion of e le ct r i c  fiel d component on the windin g of the ind uction

sensors , e le c t r o s t a t i c  scr e e n i n g  ot  w h i c h  w s not p r o v i d e d  f o r . I n

favor of t h i s  con f i r m i t  ion  s p e a k s  t t e  of t h e  o bt a in e d (  by

t h e m ) r c - s u l t s .  Ou r  t e n t a t i v e  c a l c u h tt ior.s show t h a t  at t h e  e x i s t i n g

values of the achieved ,Lee~~t~ 1 sensitivity of magnetic s~ nsors (for

ex a m p l e , 1 0 -6— 1O~~ A/n , per Valeyev , 1967) similar measure ment s are

Imp o ssib l e .  In  a l l  e t o b a b i l  i~ y ,  by t h i s  a r t  e x p l a i n e d  c l e a r l y t h e

negat ive result s , obtain ed by Khveth ’lidzo with co—authors (1965)

d u r i n g  t h e i r  at  t .~m p t  t o  r e c o r d  t h e  f i e ld  of  ne rve  by i n l u c  t ion

m a g n e t i c  sen so r s.

The total antl y : ;i S of t h e  d z  f fer e l l t w o r k s , w h i c h  r e l a t e  to t h e

ques t ion of self-~~eneration by t-~~~ b i o l og i c a l  ohiec ts  of

elec t roma ~~ne~~ic low—fr equency field s , makes it p o ssi b l e  4 o  m a k e  t h e

conclusion t h a t  t t i  e se i e ct e d(’b y ns~~tne t hod of  r e c o r d i n g  t h e se  f i e l d s

pr ecisely ort elect tic component is, on t he  b a s i s  of the cont emporary

leve l of the  d ev e l  o p m e n t  of v e t r o l o dy ,  most su c c e s s f ul .

I n v e s t i g a t i o n s on mu sc l e  and li~ ~t r t .  Th ~ mu s( : l e  of ~ he

l sol at e t f/ - i nnu lmt ~ -d n eu r o m u s c u l a r  p r e p a t at ion  (n , i s ch i a di c  5 , In .

gastrocnemlus)~~~~~~ dilate/exten ted bet ween ~~~~~~~~~~~~~~~~
fiberglass so that rnV scle could not change its len gth Jun nn

~~~~t-~~~~~~~
- ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~exc i t a t i o n . ~1I 7’f~~1 o-u_..,k-n-p the sounding electrode of au r a — s e n s o r .

n q l e  st in t i i i .  Ft -em til e obt ii ne t FAG (Fig.
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‘r, d) it is ev id e n t  t h a t  m i t  i a l ’ ly~~a pr e a r s  t h e  f i eld of n e rve , an d

then — t h e  f i e l d  D f  m u s c l e .  F ] c - c t r o a u r a my o q r a m ( F A M G )  h l v e ç  r ecorded

at d1stances~~ip t o  2” cm.

Aur agra phir inve st igatipn s on heai~t ar~ interesting in t-~~~

that th~ h eart system , a n d  no a r t i f i c i a l

st i m u l a t o r s  fo r  i t s  ~x c i t i t  ion a r e required.

Pa ge 1~~4.

Electroanracard i e J  ra in  ( F A K G )  a bove t h e  o p e n c i  t horacic  cay it y  of f r og

(~~~~ • t e m p o t a r i a )  i~ r e c or d e d  it a d i s~~~~~ e~~~~ 20 n’m in  a i r  f r o m  t h ~

su r f a c e  of *he  e x p o ~ ed he ar t  ( F i  ~r.  2e , 1) . C o m p a r i s o n  of F A K ; w i t h

F~ G (e lect  r o c a r d i  ~~ r~~m ) , oht ~i i r e d  by t h e  t l i t e ct  i m p o s i t ion  of probe

on t h e  stir  f a c e  of t h . -  h e i r t  of t h e  s a me  f r og ,  4’ s h o w e d  i s o m o r p h i s m

a n d  t h e  i i e n t i e a l  t i m e  ( - h a r w t e r i s t i c s  ( d i st a n c e  b e t w e en  t h e

.a.palI,’vertexe s of peaks) of ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ The o b t a i n e d

r esu l t s  a t t e s t  to t h e  f a c t  t h an  w a s  r e cc rd e~l p r c c i s o l y  ~ he

hioc l ect n e  f i e l d , b u t  n o t  t h e  a rt i f a c t s , r o n n ec t e l  w i t h  t he

m e c h a n i c a l  p t i l s a t i  ens o t  h e a r t .  T h i s  w a s  con t  it - med in t h e

Inves t  igat  Ions , c a r r i e d  o ut  w i t h  t h ~ a i d  o f  t h e  e lec t r o n  an a l ogu e  of

hear t , w h i c h  is m e c h a n i c a l l y m et  i o n le s s  v o l ta g e  generator ~~~~

~ -

-

-~~~~~~~~~~~~~~__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _
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Fl ect ric f i e l d s , w h i c h  appear  a r o u n d  m a n  as a result of the activity

of his heart and a uscies.

~Fhe convincin g results , oL~taine (l in experiments on the

isolated f&-n~ ul~-te-4- orq in~~ on~~ o~ s, m a d e  it poss ible  to  approac h

tow.cd investigation s on i n t a c t , wnit~,ne~ €4/unin jured organisms. The

test exper im e n t s  m r e , c a r r i ed  cut on f ro q ~
’
~~~~~ ~~~~~~~~~~~~~~ of

di st inct r e su l t s .  ~u r t h e r  i n v e s t i ga t i o n s  were  conduc ted  on man . rn

t h i s  ease I t  was  ~ s su m e 1  t h a 4 the body of m a n , t a k i  nq i n t o  account

his geo m e t r i c  d i m e n s i o n s , is mor e  p o w e r f u l  em i t t e r , t h i n , f or

e x a m p le , f ro g .  The mos t  i t e n se  e lec t r i c  gen e r a t o r  of on ç body is t h e

hea r t .  The a m p l i t ud e  ~~~~~~~ w i t h  d i r e c t  ~~~~~~~~~~~~~~~~~~~~~ for

example  leg — head , can  reach  ~~ 5 m V .

R e c o r d i n g  t h e  FA K I of ~~~~produced in the  same sh ield e chamber.

T~~~çte ste ~ was 1 y in g, c n so ft - ~~~~~~~~~~~~~~~~ ~~~ ~~
rested upon cushion. The experiment showed t h a t  most fivor ab le for

the r emova l/4~iv crui-~ n of E A K G  is t h e  spac e over ead f estecl. This

un expected fact finds its exp l an a t ion in  ~~~t~~~~~~~~~~~~:tructure of

t he  f i e ld  o the heart of man; the approximate e of this field

na-,. obtaine by ~h e me thod  of m o d e l l i n g  on e l e c t r o-c o nd uct iv e

paper (Fig. 5). (fsual clothing on the bod y of ~ tested v i r t u a l l y  does

not impe d e  the  r ova l~~ 4-veFs4~ n of E A K G .  The re fo r e  t h e  m i j o n i t y  of
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e x p e r i m e n t s  was c o n d u c t e d  on t es ted  in t h e i r  d a i l y  c l o th ing .

Re,cording of FAKG is possible bot h in the absence and

~ roun d ing  of t h e  b o d y  ~~~~~~~~~~~~~~~~~~~~~~~~ In t h e  l a t t e r  case,~was

observed a charee  of a m p l i t u d e  and  f o r m  of E A K G  u p  to reverse ,

depending on the place of application of grounding electrode.

Detailed invest igations we r e conducted under conditions , close to

n a t u r a l , i .e.,  w i t h  t h e  g r o u n d i n g  of logs. The grounding of

immediately both legs or onl y one did  not i n t r o d u c e  no t i ceab le

changes in the form and amplitu d EKG from head and ~AKG near the

head. Usuilly was grounded the left~~~~~ t, and to right was fastened

electrode for simultaneous recordinq,~EKG froat legs. By this was

eliminated the distor~ ion of fie)d in the field of head. A c t u a ll y ,

the  recorded (ove~
(ea dI EAKG (Fig.  6a) u n d e r w e n t  no noticea b le changes

de pen dinq on w h e t h e r  was  conducted  s i m u l t a n e o u s  r em oval/ d i voroio~~
from Legs or not .  If bo th  re m ov aI~ -diverc~ efe~ wou ld  be conducted from

one p lace ( fo r  e x a m ~pJ,e , head) , t h e n  t h r ee — dime n si o n al/ s p a-e-e--

configura tion a~~ i~~~oidably distorted by the presence of the

conductor, connected with the (~ Iperirnpo sEid ’~tthis piace~~ i~~~~~~~1.

The no ta t ion  of s i m u l t a n e o u s  r e c o r d i n g  of EKG f r om legs a n d  EA~ G near

head shoved t h e  synchronism of repetition periods and coincidence in

t ime of toot h po in t s  R of bot h r e m ov a l~~~rv’ers4ef~s.

1

- - 
- . -- T~~~~~TT
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Pig. S. Front al ~.~ et~-h ot  th e aural ti~~ld or t h e  h e ar t  ot m a n  ii~~~

one of  t h e  
~~~~~~ - /monents ot his ac t  i v i t v  ( m a x i m u m  of t o~ t h  R ) .

— 
Ja-~~~~ v t l u e  ot ~o t e nt  Lii in  in V ;  a r r o w/ p o i l~t~~r — t he

d irect  ion of Ui el i  i i  n ’s . la n s t an d s  n t h e  ~on d u c t  ing  st ir  l ic e

(ear t  h~qto u n d )

(~ IfO~~r, J. ~~~
. 

~ 
- ,

~~ ~~~~~~~~~~~~ ~
(7 5*J

( £~ c~ ~am9pa, ~~~ww am ~eRc’S,.,

~~~~~~~~7 

~~~~~~~~~ ~

Fig. ~~~. I F l e c t r o a u n tf - I t d j o q r , I m s  ( F . A K G )  and  e l e c t r - o m y o q n i m  ( F M G )  of
t~~ I~~~~~~/4-4 v~~~~4en f r om t h e  r~ tjht of m a n ,  a ) oLectr oiur~ gr~ m ,
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recorded f r o m  l i st a nce f r o m  t h e  s u r f a c e  of 4w-i,~n{ 3O mm ~f = 25—SO Hz,
,~

probe .~~~a d i sk  ~~~6 cm . ,  e n t r a n c e  ( — )  , t h e  posit ion of tested

ly ing, in c l o t h i n g ,  t h e  le~~t~~~~~~~ is g r o u n d e d :  b )  t h e  s ame , A f =

50—250 Hz, probe  4~~~.a l i sk  ~~~~~ c m . , ,  
~~~~~~~~~~~~~~~ 

t h e  pos i t i on  of

~~~~~ed l y i n j ,  in clothing, the lef . is grounded . Are

noticeable: PAMG and EA KG; c the electrogram of galvanic

remova l - f r o m  *-h e rieht made simultaneou sly with

recording • Af = 1 (’—10000 Hz , e ( + ) .  Are  n o t i c eab l e :  E M G  and
A

ERG.

key :  ( 1) . H ear t , 30 ni r ~ f r o m  h e a d .  ( 2 ) .  M u s c u l a t u r e , 30 ~m f r o m  head.

(3). M u s c u l a t u r e , g a l v a n i c a l l y  f r o m  leg. ( 14 ) .  mV . (5) . s.

Page 166.

A s imilar  p ’ c tu re  v s observed when  pr o be cane into c o n t a c t  w i t h  the

surface ~~~~~~~~~~~~~~~~ du r i n g  s i m u l t a n e o u s  r eccrd in~�wo

rewova t%iverg 1’~~~i E KG : leg ~~~~~ leg a n d le g ~~~-n head. I t  was

establ ished that the E A X G is always isomorphous with EKG ,

a.b-strm.-t/rem owed from ~~~arest to the probe~~~ the point of bod~ , if

only distance from probe to sufficient ly convincingly b~~~ ~peak

about the fact that obtaine
’

~\~~cordings of EAKG are 4 J ~ tire

pr ecisel y bioelect r ic f i e ld  of ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~)
j

~~~ ~~~~~~~f ~~~~ L 
_

~~~~~
), 

~~~~~~~~~ -
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Ir  o r d e r  t~~it i~~~~~ f i n a l ~~~o ~~~~~ c o n v i n ce d  of t h e  t a c t  t h a t t h e

ob t a i n e d  ~~~~~~~~~~~~~~~~ n ot  cordin~~ ef t h e  m e c h a n i c a l  p u l s at i o n s  of

t h e  bod y s u r f a c e  ~~~~~e s t .’1 , was  ~l 1aced  sor ies of sc a l e - m od ~’l

e xp e r i m en t :~. As t h e  ~;o ur c e  of v o l t  ige/ -et r~~~~ E K G , t r ee  f r o m

mechan  ical vi  b r a t  ions4 i F -ui ied the d ov e  lope I i n  us cons t  r u c t  ion  of

t h e  elec~~r o n ~~~~~~~~~~~ ~~ l e a r t  , w h i c h  is  t h e  a n a l o g  of t ~e electric

and functional processe~ ~~ ~ e a rt  m u s c le  as a wh o l ~~. The s p h e r i c a l
~~~glass  bu lb , w h i c h  i i$-~-tes head , was filled with the salt

(phys iolci ic.il) salu~ i - ~ n , i n  ~ h i ch  w a s  im mersed  t h e  i r on  core . ~‘ro m

the  out r7ut~I .ieH of ~ h o  ~ l i ? c tr on  
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

to

rod ~~~~ v o 1 t i g ~~,.~s4—e~~~s , wh ic h w a s  os~~ah1j sh ~~ -m-~ t p l I~~d b~ ~~~~
-
~~~~~~~~~a p p r o x i m a t e l y  e l l u a l  i n  a m p l i t u t h ’  t o  vo l ta9e/ -~4-m~ Ø~~ F KG leg  — t-~~ head

of man (se ver a l m i l l i v o l ’ 4 . Th~ el~~c t r o a u r a g r a m ~~~~,~ ich we r e observed

at different distances f~5~
m bulb /-f--i-at-s-k, in their 4’~~nd a m p l i t u d e

seemed not 1istingu ish~~ a~~~ irst ~lance from the clectroauragra~~~

usually observed i n  ~m n .  ar al ysis of the o b t a i n e d  phot ooraphs

showed that- t he  l eve l  of low—~jequency fluctuations in s c a l e — m o d e l

experiments was consid erab 1y~~~~~~~ Consequently, the FA~ of m a n

c o n t a i n s  t h e  s up p l e m e n t a r y ,  b e s id e s  ~ A K ~;, i n f o r m a t i o n  a b o u t

m e c han i c a l p u l s a t i o n s  and  t h e  m o t i o n s  of his b o d y ,  r a n d o m  a n d

i n v o l u nt a r y. At t h e  s am e  t i m e  th . -~ i m p o s i t i o n  of t h e  ~ l e ct r ic  f i e l d s,

caused by m echanic al pulsations , is not t.
~~~ f a c t o r , w h i c h  b l o c k s

I i7 - i
% -1

I
L ______



— 

- - 

— 
‘

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

DOC 7 - ’ l c ) l O O  PA ~~

4
recordin,I FA~~;. T~~e i r e i ~~est d i s t a n c e , at w h i c h  it wa s 1 0 5  s i b le

(under our conllit i ons) to obta i n  recording s of the  E A K G  of m a n , is 25

cm .

4 
_ _ _ _ _ _R e c o r d i n i \f ! e l l  i n  i m m e d i a t e  rr~~x i m i t y  of  t h e 1~~.i-n i~---t cdu c ~~~ /

musc les  of ~n a n  u n d .~r o~i r  c on d i t i o n s  l i d  n o t  g i v e  c o n v i n c i ng  r e s u l t s .

Reason f o r  t h i s  - i n t e n se  l o w — f r e q u e n c y  f l u ct u a t i o n s  because  of  t h e
-

m e c h a n i c a l  v i b r a t i o n s  of t h e  s u r fa c e  o f  t h e  s k i n  near  t h e~~~~~~ -~--

- - - -

~~~~~ -~~~~ - ( r ~r strained ) muscles. Nevertheless t h e  e l ec t ri  f i e l d  ( in

ai r) of ~~~~~~~~~~~~~~~~~~~~~~~~~~ m u s c u l a t u r e  — e l c c t r o a u r a m v o g r a m

( E A N G )  of m a n  wa s  r e l i a b l y  r e cor d ed  t~y us u n d e r  a p p r c p r  i a te

c o n d i t i o n s  of the settin g of e x p o r i m e n + . in  one of such proc e d u r e s ,

r e p e a t e d l y  a p p i  i~~1 I r~ t~t i b l i c  d e m or .s t r a t  ions , w a s  u t i l i z e d  t h e

r e m a r k a b l e  p hy s io lo  j i c a l  special ~~~~~~~~~~~~~~~~~~~ of our a i t i~~
to e f fe c t i v e l y  d i 5 t  i t : g u i s h  s~~~n a l s  a i a i n s t  t h e  ~a c k q r o u i n d  of i n t e nse

f l u c tu a t ion noises . I n  t~i~~s case w a s  u t i l i z ed  the  c o nn e ct ~~d~~~~~ t h e

output ,~~~~ *of osci~ l~~irip h s ou n d  ~7 r o d u c i n g

The e x p e r i m e n t , i n  which it w a s  possil ’lo t o  d ocnmen ~~açy  re cord

t h e  FA~~; of m a n , con si s t e d  of t h e  C ol i c w i n L l . The ,.,~es te J  w a s

~~-~~~~~~~ lo cat e~l w i t h i n  t h e  s h ie l d e d  c h a m b e r , u n d e r  the

same c o nd i t i o n s  as ~I u r i n g  r e c o r d i nj  ~ A K G .  The pr be , of ~~~u r a — s e n s o ~

~~~~~~~~~~l o c a t ed  ~-t :  1 cm,’ above  t h ’  s u r f a ce  rhe  l e f t  -

“~~~~~~~~ r o n n d e l , a n d  the f a s t e n e d  ~~~~~~~t h e  r i g h t  e lect rode

LA
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co n n e c t e d  w i t h  t i ~ -~~~~~~~~~~~ of t h e  e r e a m p l it i e r  of t h e  secon d  l i g h t

beam of o s c i l lo or ap h .  To t e s t e d  t h ~’y p r o p o s e - I  t c  r a p i d l y  s t r a i n  a n d

~~ weaken i-he m u s c u l a t u r e  of  1E-ys , r e m a i n i n g  as f a r  as r~~~s ih l e

mo t i on l e s s .  On t h e  )htiin c~d electroauLa~Jrams (Fig. 6b)

simul taneou sly,~vis ihle ; ‘-ho F AI ( G of  h e a r t  and  F A M G  of the st ra in ed

muscles of le-j s , w h i ch co in c id ’ :s in time with tha i- which is

~~~~ ra~~ -/romoved s i m u 1 t a r ~~~~ s l y  from the right electromyogra nu s

( e l e c t r o m y o g ra m ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ( F i g .  6c) bot h on an

i n t e r v a l  of  d u r a t ion a n d  on se p a r a t e  p ea k s .

Page 167.

Consequently, t~io ~l~ ctr ic  f i e l d , whic!-i appears because of the

biopotentials of t h - ~ musculature of legs, radiates

simultan eously by an entire h o d y surface ard can be recoried in the

h e ad .  Th~ l i s t i n c t iv e  spec ia l  f ea tu re/ ~~~~ulia-r#t y of t h e

f i e ld  of m u s c u l a t u r e  C o n s i s t s  in t h e  f a c t  t h a t it , a p p a r e n t l y

the  r a n g e  of c o m p a r a t i v e l y  high frequencies (to 150 kF4z), discovered

with usual contact ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ Candib , 1960) .

L o w — f r e q u e n c y  e l e c t r i c  f i e l d s , w h i c h  ap pear~~~~~~~~ - th e  m o t i o n  of

insøc t~~, b i r d s  ~~~~~~~~im a 1s .
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Our assumption about the fact that wings of insects, plumage of

birds and hair of animals , being charged with their mot ion and

fr ic t ion  a g a i n s t  each other by electrostatic charge , must r a d i a t e

e l e c t r o m a g n e t i c  w a v e s , was c o m p l e t e l y  c o n f i r m e d  e x p e r i m e n t a l l y .

Record ing s  of e l o c tr o a u r a g ra m s  w er e  conduc t ed  on oscillos~~ppe ,~~~~~

in p a r a l l e l  w i t h  a u d i t i o n  at t h e  s ou n d  p r o d u c in i~~~~~~~ 4~~~~~-p-. ~~ e of

the first sublect s of our investigat ion was bumblebee (Bombus

hortorum L.~, w h i c a  was placed inside the shield€d chamber with th-a-t

wh- h --.~a.s- e~~~~~~~.~~ jnstaUed in itj~~ra—sens~?_ r t  is

revea1~~~.t-ee+e-4 that the bumbleb ee in free—air con itions is a

c o m p a r a t i v e l y  p o w e r f u l  r ad i a 4 io n source of  ~~-/~ I~id~~ n the r a n ge of

sonic and subsonic f re q u e n c ie s .  The electroaur grams (FAG) of

bumblebee were recorded ~~~~~~distances froi~~~~~~~ 1 m.

The experim ent convincingly showed that these recordings were

not connec ted  w i t h  t h e  s o un d  v i br a t i o n s  of a i r .  So , t h e  ~~ ncl u sion of

bumblebee under cap d from t he  metallic grounded gr id completely

removed ef fect, wh e r ~ ot at  all  ~~-t a~-tenuat..e/weaken

it. But as soon as abo ve ~~~~~~~~~~~~ put on metallic cap/-hood

(from gr id) • f ield ~~~~~ . disappeared . Analysis of the FAG of bumblebee

(Fig. 7b) ,~
’
~~~~~~~~~ s im u l t a n e o u s 1y  w i t h  its sound track (Fig. la) (by

means of the e. ±±~~e4~’irstalled in the chambcr~ on~~p~ ~~
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showed tha t the ~un 4i~~~~~il freauercies of the vibrations of field

a nd of  t he  I w i n g  coincide.  At the same t i m e  t h e r e  are

co n s i der a b l e  d i t f m r e n c e s  in th~
”
~~~~~~’which one must explain . The

f l i g h t  of bumblebee simul taneous ly was accompanie d by t h e  in tense

f l u c t u a t i o n s  of f i e l d  in t !~i/~~~~~~~ of u l t r a l o w  f r e q u e n c ie s  (0. 1—1

Hz), which were recorded with dial instrument . it was establis hed

that the bumblebee is the secluded ‘~~~~~~~~~ always positive charge ,

which creates on t h .~ surface of i ts  bod y poten +ial~~~~~ alue~more that i
1.1 —u-+ 10 ~~~ s i m u l t a n e ou s l y t h e  b u m b l ebee is ~~~~~~~~~ dipole , which ra diates

w ith  t~~ f requ ency  of t h e  s t r o k e  of w ings .  The ga lvan ic  con t ac t  of

the  ~~~ricies of insect,  w i t h  t h e  gr o u n d e d  m e t a l l i c  s u r f a c e  does not

remove “ d i p o l e ” ~f f o c + - , th e re fore , it is connected  w i t h  i - h e

elect r o st a t i c  char g~ s of w i ngs.  Ar e  m a d e  the e x p e r i m e n t s , in which

bumbl ebe~~ initially wholly -+i-h~~~~ wetted by water (wetting wit h water

completely eliminates all electric eff~-cts). Afte r drying and the

short—time flight of insect the~~ t~r~ of  ~~ i~~~ion-/radiat ion

g r a d u a l l y was reduc ed  to  t h e  u s u a l .  Ar e  ob t a i n e d  the1~~~~~~.~~~~~~f EAG

un der the different flight conditions of bumblebee . Their analysis

shows t h a t  t h e  EA G of ins ect c o n t a i n s  ~~ d e t a i l e d  i n f o r m a t i o n  about

t he st at e of its flight , aerod y namic properties , the direction of

course , t h e  d i s t r i b u t i o n  of e l ec t r i c  cha rges  on body , etc. However ,

this  i n f o r m a t i o n  s t i l l  one mus t  l e a r n  4 0  dec iphe r .

A n a l~~qous r~ su lt s  are  o b t a i n e d  on some other  w inge d  insec t s :  on

I ~ 
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wasps — P seu d o vesp a  v u L g a r i s  1,, f l i e s  — C al l i p h c r a  e r y t roc e p ha l a  M g~
and Petina ~~~~~~~~~~~~~~~~~~~~~~~ communis De Geer (determination of

f-or .Ispe~j es is carried ut A. Kh. Saulich~~~ A~ ong investigated by us

insect?1~(~~as no m1ssion/ ~~~d~~~t~ OR is a bsent.

Page 168.

Animals are not o n l y  ac t ive  emi t t e r s , bu t  also pass ive , t h a t

radiate under the action of t h e  t-
~

-+-±-±-n-g1incidentcon them)  sound , in

other words , t h e y  a r e  e l e c tr o s t a t i c  m i c r o p ho n e s .  These our

as sumpt ion s also w e r e  c o nf i r m e d  e x p e r i m e n ta l l y .  It  s-u-rn  t t h a t

the bydy of livinj and dead insects, plumage Qf ds a zid e-~ind

~~ ields w i t h  the
_

L1

~~~~~~~

f r e q u e n c y  of t h e  f~a-lli-ng/ in c ident  (on t h em ) s ou n d , r e p r o d u c i n g ,  fo r

exa mple , t h ~~~~~~~~~~ f m a n .  We i n ves t i g a t e d  th m iyrop~~~~~~~~~~~~~~ q$

of jay — Larrulus glandarius L, the tail~~~~
3
~~~~~~ -

~~~~~ l’et rao

uroga llu s L, tail — Sciurus vulgar is the tail of

~~~ e— vhi te  ha re  ~~~~~ ‘ Lepus t i m i d u s  L.

The bod y of wan completely is not except ionfl+±-nr±-~~~ E -.Q’n. in  the

re lat ion  to  s i m i lar  p h ? n o m e n a .  For e x a m p l e, t h e  wr i s t , p re sen ted  to

the prob, of aura-sensor , revea l~~~~-t~-o-t-s t he  d i f f e r en c e  in i ts back

an d c”
~ ur face .  The back s ide , on w h i c h t h e r e is a h a ir

_ _  

-

g k+ø p u f f  of air qener tes ielis , audible
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~t h r o u gh  t h t ~ l o u spe~~k e r- ~~~ ~~~~~~~~~~~~~~~~~ su r t a c e  “k ee ps

sile n t ” . The ~ u r a —  sensor e~-4Abj i~ h/ i n~~t al led ou t s i de  t h e  s h ie l d e d

ch amb er , r eacte~ t o  ~h e  most  i n s i & ~n i t i c a n t m o t i o n  of t h ~ ~ oc~ti~ q_f~._._.( 
~~ ~~~‘* J’~~—t~~4o-n-r vis  i to r j  w h i c h  w ~~~ r e t ’o r I ~’t1 w i t - h d i a l  i n s t  r u m e n t  • Under some

cond i tions was r oudod the -ese1~ce of  m a n  in adlacent ~•oom with

enclosed door.
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‘ )

a~)

L~’ Mu ~p~.poH
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Fig. 7 . ~;i mu It  a n e o n  n-~~ -~-t i~~Ii~~ t elect roauLa~Jram and  s o un d  t-~a~~~ of

humhlet,et’ i n  fr ee— a ir condition s , ~t t~1 alSo  t h e  _nu-t- a-t io_p---I’t t h e
-,_t~~~~~~~~ -~~t ~~~~~~~~~ —

elec t ren t i ~~~~~ i c rad iat ion  o t iii ~~ in-ii lqe .  a ) A ~~~ sou n d

f r o m  m i c r o  p h o n e )  o t b~i m  l e h t ~o in  t 1 i 4 h t  f r o m  ii i st a  nce 1a p p r cx i  m a t - e l  y

5—10  cm . :  h t tu’ el ~ t r  tu rt~ iram wri t - i - e n s i m u l t a n e o u s l y ~~~~~~
’
~~~~~

(bumblebee w~t s  I a :~t t e .I a n pr ox i  ma~ ely in 30 cm / from t h e  pr oI-e of

aura—sensor ) , t~t~ = 100~~~(h)~ Hz; ( +) . microphone a nil

aura—sen sor ~~~~~~~~~~~~~~~~~~~ ancj ~ ‘ (, p r o b e  — d o w e l  9 cm,’ lo n g

j
~
. 1 m m , f o r  a m i~~r o r h o n i  c ~f = 1 0 — 1 0 0 0 0  lIz , w i t h o u t  t a k i n g

i n t o  account- e re~I u e n -v i - h a u a c t  erist ics of the ve-e--y microph on

(of t V p.’ M P— 14 7)  . r he cat ibi- at ion ot am ~’li t ude is s h o w n  o n l y  f o r  h

t h e  ca i i  h r a~ j en of t i n ’  for ,t and I is identic al; c

elec t ron.. -i n” t ic ra d ia t- ion of ~~~~

Ke y: ( 1 )  . !i u m b l  ebo~~. ( ~) . osc.  / ;.  ( ~ . M i cr o p h o n e .  (4)  . ~.u ra—sensor.

(5) .  n V.  (n ) . ins. ( 7 ) .

Pa ge ~~~~

The mechan i~~t l vi t~~~t u s  o~ t h e  c h ar q c d  parts of t h e  bod y  of

ani  ma Is can ap p e ar  not. en 1 y ti-em the £-~-1++~~-~ i neident on them sound

or a c t i ve  mot  io t~ t)u~ i i  so t t o m  t l~.’ ict ion of elect  r oma~;ne tic waves .
-
~~~~~~~~~~~~~~~~ fr-

in thi s ‘a~ e cai~~~pt~-’i r ’ ~ he s~’ cond i t - y e l ec t  t o m a g n e t  ic r a l i  at  ion.

4



T1 , TTTTI ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~

DOC = 77159300 P A G E

Generalizing these experimental resu lts on all animals , we ~~

assert that ‘-here is s t i l l  n ot a n investigated in detail class of

signals of living nature — the electromagnetic radiations of the

charged pa rts of their body during otion. The informational value of

these signals still 1~~fi~ ~~~~~~~~~~ assume th~~~~~ pears the new

p o s s i b i l i t y  of t h e  ‘- ‘x p l a n a t i o n  of t h e  v a l u e  of some f o r m s  of p l u m a g e

of bi r ds , h a i r  of animals and~~~~~
’
~~f the bod y of insects. These are

not on ly  the visually visible form , but also the electric form , which

creates electric aura , possibly, informationa l signals.

the expe rim ent~;, placed for the purpose ~f the

detection of the el ec t r i c  f i e l d  of t h e  b iopoten t ia ls  of t h e  b r a i n  of

man , m y i elded~.~positive results. SuppoEedly the intr~nsity of this

f ield~~~~ t w o  orders  lower  t h a n  t h r e s h o l d  s e n s i t i v i t y  of ou r

equipment .  Searches in t h i s  direction are continued.

The conclusion

~ ‘ comp a r i s n of the technical parameters of the amplifier of

au ra—senso r  a t t e s t s  to t h e  fact  t h a t  some of t h e  a l re a dy  d escribed

~~~IIiA a— --- - -~~ ‘~~~~ -.~~~~~
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of s i m i l a r  t yp e’~~m p l i f i e r s  c o m p l e t e l y  could he used for

recorti inq ,.~ he ~ l~~: tr i c  f i el ds , ap p e a r i n g  in  space ( in  a i r )  a r o u n d

biological objects. M e a n w h i l e  t h e r e  is cnl y’~~~~~~~ ork ~~19L4 9 , w h i c h

recording t h e  electric field co~~onont f nerve (Burr ,

~auro , 1949) . A p p a r e n t l y ,  t h is  p o s i t i o n  of  one shou ld  he

e x p l a i n e d  b y the fact that the concrete formulation of t h i s  p rob lem ,

u n t i l  now , was abs ent and system atic studies in this direction

~~~~ ±a~~
d/w

~~~~~
ot.

The r e su lt s  of  ou r  own ex p e r i m e n t s  speak  f i r s t  of i l l  abou t  t h e

fact that the bio ?lect tic field is t h e  c a r r i~’r of ~~~ d ive r se d a t a

about the  f u n c t i o n a l  s tat e  of b i o l og i c a l ob jec t , a nd t h e  r e cep t ion

and processing of t h i s  i n f o r m a t i o n  are comp letely possible the

• u t i l i z a t i o n  of contemporary techniques.

Rioe lec?-r i c  f i e l d  m a k e s  i t  p o s s i b le  to c o n t r o l  a t  ~ d i s t a nce

physical  in s t ru m ~ nt s .  For e x a m p l e, t h e  ele t ron beam of t h e

c a t h o d e — r a y  o s c i l l o - ir a ph  of our  w a s  c o n t -r o l l~~I at  a

distance b y i -he  m e a n s  of t h e  f i e l d  of hea r t  a n d  m u s c u l a t u r e  of m an .

It is possible to present the construction (in the f u t u r e )  ot t h e

ma ch ines , c o n t r o l l ed  at  a d i st a n c e  by t h e  bLoe l ec t r i c  f i e ld  not  o n l y

of heart and musculatur e , hut also b r a i n .

Even now auragr aphy can find some practical applica tio~~~~~~~
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for example  a u r a l  removal/4-i-vet~~~~n E K G  of h e ar t  for  d ia g n o s t i c

~ atg~t-/purposes. in this case the procedures of the removal of

c lo th ing  an d  i m p o s i t i o n  of elec t rodes  on body are absent , ,

reaoval~44~~~s4-oTr can generally he rea l ized w i t h o u t

~~~ient. By this are eliminated the mental factor s, which exert ~t

sometimes traumatizing influence on patient . Aura l, removal/~ivcr~i-o-n

car find use for recording electrocardiogram 4~~~~~~G~ald-/burns of

the body, when the imposition of electrodes on the body of casualt y

is impossible , and least touch to bod y sometimes causes sh ock.

Definite interest is ~~ the systematic side of the aural

removal/d-iv~roion , when recordinq,~biopotenti als at a distance ,

without direct contact wit - h the object being investigated , creates

advantages when conduct ing electroph ysiological

• investigations , especiall y on sing le structural ce-~lfeletnents.

Page 170.

Are tempting the prospects for recording biocurrents of such objects,

the direct removal/ -
~~~~L~~~i~~fl of electrogram of which h~i~~~~ ’hanupered

or is impossible , for example , in insects and birds in flight ,

those which were surrounded by the solid shell of the e~ g of embryos ,

etc. For the flying anima~~
’
and insects the electromagnet ic field can

serve as the sub~t~ nce of informa tion with attack and protection . It

is possible thl~~ba~~
’
besides ultrasonic location manage

-~~~
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elect rol ocation , but th~ ir ~~~~~~~~~~ Thinsects) ca nfor~i~bout the

• approach/i—pproxim-~tion of plund erer by the electric charges, which

appear on the body either of plunderer or victim.

Upon  m e et i n g  during t h e  flight of insects the charges of their

bod y i n t e r a c t  a c cor d i n g  t o  the l aw  of C o u l o m b, ~~~~~~~~~~~~~~~~~~~~~~

being attract, -i- h t ~~~~4-t o  each other. In air this force of reaction

can have W va lue .  Insects and birds can perceive it in the for m of

¶ mechanical jack/impulse , pressure, acceleration. Electric field does

not depend on air flow direction , and ~~ i t s  p r o p a g a t i o n  v e l o c i t y  is

equal to the speel of liaht . It can serve for the correct grouping of

birds in the flocks , animal in t h e  herds, inse~~~ in ~~~~~~~~~~~~ as

the electros’-atic trap of insects. It is comple tely possible to allow

existenc e in the bod y of some animal special receptors of electric

aural field.

The charged hair of head and  s k i n , bea rd , wh iskers , t h e

eyelashes and e y e b r o w s  of man  not onl y r a d i a t e e lec t romagne t i c

and acoustic waves , but also they receive them. These signals are

related to ~~~~~~~~~~~~ super-weak irritants , and we t-hei do not

perce~~(~~~~~ iously . But unconscious perception cannot be excluded ,

- - and it can play ’~~~ leading role in our life.

The generalization of the r es u l t s  of the conducted

Lk ~~~~ - -  -
~~~~~~~
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investigations leads to i-he conclusion about the fact that the

electromagne tic low—frequency em.i~~4e*/radiat ion represen4~ an

extensive class of phenomena in living nature. Therefore for the

expansion/-4i~clom a-r-e of all possibilities ot auragraph y is necessary

• general biological approach to research on the examined phenomena.

Conclusions

1. Pinally it is experimentally establis~~~~ ot~~~~~ tha t the

electromagnetic low—frequency field of living objects r 1 l~L/actually

exists.

• 2. Recording and ~~~ mea surement weak low—frequen cy

electromagnetic field s, whic a ~~~~ in space around act ive living

objects, are possible by the measu rement of the electric com ponent of

near field in air , by applying the contem porary high~~~~ —impedance

high—speed electrometric amplifiers.

3. The reasons for the formation of electric field around

biological object jro different: t.-hea the y can appear as

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ factors. The respectively recorded

fields can be d ivid ed twc groups: the f ields, which are generated

beca use of the bioelectric activity of living tissues: the fields,

~

— -

~
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wh ich are generated because of the mechanical vibrations of the

charge d par t s  of the body.

4. The value of the electric potential of field in space arou nd

biological, objects (in air) in the genera l ~~~~ decreases

proportion~~ to slu ar e , and int e n s i t y/ ~~~i - wi~jt h  — to the cu be of

distance.

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

beings is exhibited also in the form of t~,~~4~~~
eratable or

electromagnetic fields , which ~~~~~~~~~~~~~~~~~~~ far beyond the

geometric limits of their bcdy.

Page 171.
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