Method of, and Apparatus for, Optimization of Vegetative Functions of Human Organism Pertinent Art
The present invention relates in general to the art of biology, human and animal physiology, and
- medicine. More particularly, it is related to methods of optimization of a man's functional condition

through non-medicinal, now'ﬁra(%% gﬂeﬁwgﬁgmogﬁyf({yﬂﬁg&g&(m&g A 0L R0 1ANIE s of

electromagnetic radiation. Background of the invention ~ The use of electromagnetic energy in
medicine has been known for over a century. Hidlowat {Rhezanrisas given in detail by S. Licht', C.
Susskind2 and A. W. Guy3. As evidenced by these authors, up to the 1970s physicians' interest in
therapeutic application of electromagnetic fields and waves - over the entire range available for the
purpose - was focused on the effect of volume heating®5PRf&i48lies deep in the human body. At
an early stage i.t was beligyed-possiblertakilkcancer celsinsite by letaboerheatngaahathiesl
presumption that cancer cells are less.resistant to an increase. of their, temperature, compared to cells
of unaffected tissueg ff’\)??é’ﬁ%—ﬁi“&o@@%‘%ﬂ?m& Psr%ﬁ%fﬁhcﬁ}rr]ﬁéﬁ\‘s} P a%&fégsnger& é)é'ﬁ)? B R owave
apparatus were designeg4o hAve @ nabiatidii poverassuring:héatrdleaséinthe tangetitisstés well in
excess of heat remayal by the ssus bload flow Thadrsnd as silleangued after use of the

electromagnetic volumnégﬂheatl‘fiwgeea ect was applie frerent physiological responses of organisms to
an artificial local overheating of their tissues. A bulk of knowledge of these responses was obtained

as a result of large-scale world-wide research giped.af developmerhatpygienic requirements on
safety of operation of microwave sources and receivers. These studies revealed that hyperthermia

induced in a limited volurhe otfiveltisSGBEeCAmBE (aBtEsA thetspsulitnisHoPHMEINY if Bdsdible to
attain a protective responsegifest. similantesthose-assosiateawithilneal inflammatiohsad A. W.

Guy®. As evidenced by these authors, up io the 1970s physicians’ interest in
therapeutic application of electromagnetic fields and waves — over the entire range
available for the purpose — was focused on the effect of volume heating of five tissues
deep in the human body.

At an early stage it was believed possible to kill cancer cells in situ by local
overheating, on the presumption that cancer cells are less resistant to an increase of

- their temperature, compared to cells of unaffected tissues of warm-blooded animals
and humans. For this Teason early medical microwave apparatus were designed to
have a radiation power assuring heat release in the target tissues well in excess of
heat removal by the tissue's blood flow. The trend was still continued after use of the
electromagnetic volume heating effect was applied to different physiological
responses of organisms to an artificial local overheating of their tissues.

A bulk of knowledge of these responses was obtained as a result of large-scale
world-wide research atmed at development of hygienic requirements on safety of
operation of microwave sources and receivers. These studies revealed that
hyperthermia induced in a Hmited volume of live tissues can be used as a therapeutic
method making it possible to attain a protective response effect. similar to those
associated with local inflammations.

Because internal temperature is one of vital homeostatic parameters for warm-
bicoded animals a local hyperthermia is “recognized” by the organism to be a
pathogenic focus and a reason to ftrigger a package of responses preventing

propagation of morbiferous agents beyond the focus.



Because internal temperature is one of vital homeostatic parameters for wannblooded animals a local
hyperthcnnia. is "recognized" by the organism to be a pathogenic focus and a reason to trigger a
package of responses preventing propagation of morbiferous agents beyond the focus. Application
of microwave energy for inducing local hypertherm a in internal tissues and stimulating thereby
protective responses of ARELsAaHISIMEEOBESH MUEE for dvdridflesHtlirperiiieiie tHéEbtght effect

has proved difficultﬁé%&@ra&t;@Isé}nﬁgﬁﬁg%J@ogh%%a@t%%égﬁ%%@@@t%ﬂv@s esROAS@s chosen
by an organism to fight a local inflammation depends largely on how distinct the inflammation is, where

it is located, and wHEIFRRTHT FESSVeS arE bR ABIE ThtHECO A RS ALRCHHE i RTafiBh starts
developing. Besidesaibis;diffieulidpaanitosfadaanaiginibephysies ot inflammationdmitatiencncluding
conditions of interagtion lfet een the eJecgoma qetjc flux f{om le.a t|o_'!icat r and the Eati%nt's body,
and to quantify the deyfedt W;%ﬁfﬂ%ﬁi"ﬂﬁ cﬁﬁﬁc%ngig e SEHEHY Perth ST Al Hestie. Al this
stems from the factithateleetiodyhamcsgaonetrysandsothe reoidittons e propagatierof the
electromagnetic waygs in, and their absorption by human.body's i S ' SO far died and
understood but veri}1 ﬁ%@m 0 Tﬁ%a,%‘?"i?@ﬁ‘%@%?%%ﬁ ?ﬁe%igf%?ﬁ?%eagﬁéﬁﬁad% 9%%%;%%
made recently by tihévsivertorfiofrandavicanihichuniaieditpearitiiens focaselicironsayeatitiradiation.
with considerable aggyrasyin-adataetalume Ahhumanhod. (s Ratensdos 6208, 903iE) uch a

device comprises not a sin jle antenna hut a plurality of antenna elements whose amplitude and phase

is controlled by a sBfSiEr&HEBRAGE EE 4843 BptHIZE ExpBs e pRIsmEIErhE iyt fidlide inside

the body through agdeguate.everlapping okihelglectamagnetic waves. Simulianequshithe same

device keeps maintaining a lower radiation level in the space, a oundbgf}e focallgsol}lnt. In order to adjust
|

wave impedance of IR S BefiliEBRTHE SHEe AL Ar Ay BlAndEhd LML 155 R8P tHE& K uman
body, this space is filledatithcaniuitidayerndietentticpidsthat featuresttheisame passive electrodynamic
parameters as the skin-fat layer. All these special features of.exposing live tissues to_electromagnetic
waves make the above g’e%c%@%o?‘“?@c%%rﬂéwgf %ﬁi%ﬁaqf%ﬁee?gyhl ' ?32%%%‘&?%’8%5‘5@ %ﬁb‘féagnég% different
from the conventiomedemibthée ofmidrowsves hypesthésinia ofihidrnatalssués Pysiposiivg Skinsto
electromagnetic wayes, comingisaAlHoMan elaciempanstic.hamierApeiberslitretionalibee

antenna.  Byperthermia of the tissues inside the focal space occurs through absorption of
electromagnetic wahisl AV #EaTAthG FEHBNCY SPEbProORTIRARKITDIAS BN P S MHCA IS DHBEN in use
for medical applicatiops@ndivestissues-sinesthe 1940s. Mesaharticyladyadhis freguensy wasaused in
US-made applicators by Raytt}eon Companxﬂ and in Soviet Luch ap Da}rat% A u‘gi_que featuredgf
electromagnetic watas BIHRC RGN P IHEP e Gt TEs BREREE L Lo B e F IRy WS mBIE ules:
thereby the sought @éffechafispaital:ppataélease getsmaximized{in waterischomegiaisuchaass.

biological issues. lglsg [ulcs.out a0y phenomena oler,than Asar aeneralion begause, o patter
now large is the flux of microwave enemy, all the absorbed part gets tfransformed into stochastic

oscillatory motion ofiweterawsidbalesal poandtherdapprodichitty akhe tapetriccappheations bftween
eiectromarmetic wayes is.hased. an lise.ofsughenergy flows thatcauseqaloaal hypearthesmia of

tissues at all or result in a hyperthnunia which is much below the level designed to kill cell elements in

the hyperthermia zdHE ot B diinitiatedERSHe st PrYtdetiETodss BMha Biganiskc SR plications
or exposures are geagraliv.descrbegiasanpRneMakscoifl-come auhoss dse anmumbesgl-arbitrary

terins (‘information’, information-wave', or . . . L
electromagnetic waves make the above device for focusing of thermal energy inside
human body substantially different from the conventional method of microwave
hyperthermia of internal tissues by exposing skin to electromagnetic waves coming
via air from an electromagnetic horn or another directional-type antenna.

Hyperthermia of the tissues inside the focal space occurs through absorption of
electromagnetic waves at an epé}aﬁng frequency of approximately 2.45 GHz, which
has been in use for medical applications on live tissues since the 1940s. More
particularly, this frequency was used in US~made applicators by Raytheon Company

and in Soviet Luch apparatus. A unigue feature of electromagnetic waves of this



'resonanti  in the USSR, practical introduction of non-thermal electromagnetic wave therapy started
in the mid-1980s under the guidance of Academician N. D. Devyatkov who had co-ordinated for close
to two decades all Soviet experimental and theoretical studies in the area of interaction between
millimetric radio waves and biological objects. Results of a major stage of this research effort were first
reported at a special session of the USSR Academy of Sciences. Clinical practice findings were
published 15 years later under separate covert'. Summary In one aspect, there is provided a
non-medicinal and As#ivasivieanidgiogeof-optimizingsarfudctionat eonditionsef tAymanoMgamsm's
vegetative systems, 1SiNg: ©X re of biglogically.active zones of human body tg an .
electromagnetic fie?ﬁ?ﬁf&%&%ﬁ:&{ﬁé\%g&%{% aracterized in ]tﬁélijcé{%lc i 1i’f‘)lg‘éclgaaify SHRGE Yone
gets exposed at a WalEfehgtFwWhieh 3 ettivakentinlinsae dime hsivsterihiet argetaren, ataeconstant

mean density of the.enesgy flow.throughout the, exposure session. the ex R%UE&%Q%:H%%EP

amplitude-modified by a quasi-randomly changing 20 Hz to 50 kHz signal, with a circular po%atﬁzation
of electromagnetic TAGMAT0N 251 FRe iBeR Bt s ppiyase sillimetric electromagnetic waves of

non-thermal intensity foﬁm&ﬁi@&b@bﬂ&@ﬁﬁﬁi&%&ﬁ@|&§ﬁ£f&¥imﬁy@§@&&%}ﬁﬁﬁgﬁd@%‘r@gﬂ%’ ks Without
tissues, organs, physiological systems and

being transformed into heat, in regulat 7y processes o
Do B Be I A O T Tkt P RE o W SoH Ry Bt orward

organisms in vivo by}ip‘i}”é‘ff%rmlng
in the late 1960s byr/. iSpRtesman #iitloisugassied a fypethetisalnechanism behind:pbsepyable

changes in animal%}tg&ﬁ%ligghavior after gx&giure to microwaves of such a low intensity that no

. ORE L 10 £ POLLENECITC Trearve foreas of the nrdamn:
physically detectable traces of theif absorption by lve tesias cBUlEfie Tetsried e organism.

Such applications or exposures are generally described as ‘non-thermal °. but some
authors use a number of arbizary terms (‘information’, ‘mformation~wave’, or
‘resonant’ .

In the USSR, praciical introduction of non-thermal electromagnetic wave
therapy started in the mid-1980s under the guidance of Academician N. D.
Devyatkov who had co-ordinated for close to twa decades al] Soviet experimental
and theoretical smdies ip the area of interaction between millimetric radio waves and
biological objects. Results of 2 major stage of this research sffort were first reported
al a special session of the USSR Academy of Sciences’. Clinical practice findings

were published 15 vears later under separate cover®,

Summary

In one aspect, there is provided a non-medicinal and non-invasive

method of optimizing a functional

condition of a human organism's vegetative systems comprising exposure of
biologically active zones of human body to an el ciromagnatc field of centimetric
wave band, characterized in that each biojogically active zone gets exposed at a
wavelength which is equivalent in linsar dimensions to the target area, at a constant
mean density of the energy flow throughowt the exposure session. the exposure signal
being amplitude-modified by a quasi-random| v changing 20 Hz to 50 kHz sional. with

a circular polarization of electromagnetic radiation.



Presman emphasized that the tentformative action" he introduced as a synonym of "non-thermal
action" should not be interpreted in the sense that there was some kind of a specific interaction
between extra-weak electromagnetic waves and live organisms. Still, enthusiastic adherents of
medical applications of such radiation insisted on regarding non-thermal effects as strictly specific, in
the sense that the external factor, i. e. the radiation flow, is a signal-bearing carrier of a structural sign.
A typical example of this interpretation of biophysical interaction, between millimetric band
electromagnetic, waves and live tissues is the Russian paten.t RI] 2212911 12 claiming a "method of
reflexotherapy". Its authors' attention is focused on parametric features of rPiIIimetrig band waves they
apply, on their pre&tnptiors Bt ARE A mEtrs O efeE i SmAGHRETC Wa Fed tﬁﬁ%ﬁﬁ‘%@iure any preset
therapeutic gffegiraliihesaydewstedetailedcontiol:-akienzyme formatiandinestomaeh”. In order to
assure a wide variance of parameters. of the actuation factor, in addition.to discrete frequency
adjustment 3’\%‘9% 4%1%76%%;@%1 m|fjn rﬁ%%shea%r %iﬁ?r%ueifﬁ%r%a?lﬂ “ﬁ%@%s?%aﬁé“é‘hsér(g’g‘r%’& density
variations oyer st legdstthreeorderd of gragnitudevifroryl feufWome2a e S mW\ugnidiitte authors of the
patent sugg&s&e{%g multi-step amplitude modulation of magnetic waves and even their circular
polarization with manual control of the sense of field rotation, Any specific change jn radio wave
amplitude has toB sétdbyast dewstiite pardeietsisatihdataniotinty. £oP eXEripia, onic
oseillation.s prapet40f Ay freauanecxmithintheiahewiangsfilliapezifonhpilsesedvariable
amplitude and duration; in the process, amplitude of trapeziforrn pulses changes from zero to a

maximum WHER IS/ dBEF RISy 4h A Bitramiy choSE vVallid of tHESER SRS AOWREIENY, while pulse
spacing andieidrationare-set thirarmbigheusiyand-atshessamne nstantydth the help of a special
parameter and a _T-mode valtqle. ,T‘béa %ﬁttre{his {nadecfo?ssiblevgy ath% lfla t éh%tﬂ_tg]{?} él;\gngsde has a time
dimensionality Wﬁffészf?’?él S 'gf%é ameteris a dimensioniess vaiue which determines the number of
equal time reieroiptenvalsmeakingisipaatibricteyidantt micromtes , in its tamcbemdiguasi-randomly
distributed hetween the duration of 2 igpezitorm, pulse. and the durafien.gf s pausg that follows it and
shows a zero radiation amplitude. Over the T-mode time interval the amplitude of trapeziform pulses
changes fromdzbye toreanifasimbii asatbetrchoriiivecimaemiies crBspsientiaficthus the
envelope of the resulting pattern resembles a positive polarity triangle with the base lying on the
X-axis. Characteristics of the rising and trailing edge exponent of the trapeziform pulse pattern are
variables that are determined from a randomly-set ratio of durations of the rising and trailing parts of
the pattern.
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The approach seemed to promise next to boundless creative opportunities for designing all sorts of
shades of meaning for the energy flow structure, which is allegedly the carrier of a specific informative
principle capable to make normal the condition of some or other tissues; organs or systems of human
body, even without. regard for random choice between clockwise (CW) or counterclockwise (CCW)
rotation of the field. BfUIeHE O ﬁﬁ%%%&g Secbeded ORpIEMERE oS SPpoltuitis r a
simple reason, that ke patestdedsmhabafferanidnielligible sxplicationigbauartariadhal stould be
used to choose a s%gggl&é:jombination of radiation parameters fo.r a specific health condition. Instead,
one is offered general specuﬁlgﬁ‘ons on 'unity of exponential regularities of natural processes', on

tiotrop_icity' (see P_atentlZ», m@abf;@mp@w@fCt@WépWomdﬂﬁﬁiﬁmpm%gedmmm@hwﬂm
prganisms’ selecthve Rk ChoRNcAl samers oL amine Apids and;

ugars,.on. essential.e nic
biorhythms that are characti ristic of a pathology-stricken organ' %%e‘ntiizi?%.%s,séaﬁd%ﬁgﬁ %%?By way
of illustration, it is suggésted tyitnanuthiorsied Patdiruotharyvaluéofaheode betliselscted¢id proportion
to those essential fregugpeies:ofhile Qraanismsigrhvians ﬂ;@t Asgeharaperistic,efanaigag with a
an

pathology", as if reference were made to commonly known generally accepted tabulated data A
special methodologié &FFERTGFE UF HrofErreGtdie RS ebpl ate Bisray arerdr TuialegicaEsbects of
exposure interaction}limethey wordsotherelis nerpracicaltiseussionobhowsaatdrat respanseof an
organism depends on what ‘E).zért of its bod¥ Is exposed go electromaggetic Wavgg,rlt appears to be

presumed that the SOUGREHRErSpETAR EHEPTER BB ESPSHEPEHYD BEPar BREEHSTCE S RTHHon of

exposure parametefsyumuch ikpheating ofrintelihab tigsdgsz Forexample;swithrnatidword satd how
interaction betweenw{;g{'jgm%gc %Ieg rofna ig\w Ves an "the gastric, tract" is to he organized, with
this kind of radiation peri"étratir?g%? W‘gﬁgr{f!}r%if:‘hfymvti,\gr f%%g‘a(ggﬁt?ilg%éfgsghfﬁeaﬁ ésﬁ%?n?%ﬁ%a%]tﬂlo?s of the
Patentu insist that "ei@@sma*@f-cthei}gasﬁri@l_txaﬁhtéjgw-ﬁﬁtﬁﬂﬂgﬁi&ﬁt@%ﬁgﬂ@jﬁ%@&&ﬁﬂ%@t%
generation of the pepsin enzyme", while “with CCW rotation, generation of pepsin is slowed down" (op.
cit., p.5). An alteargr% %%igﬁrﬁlé)r%$%f5%FoﬁfoW§P§r§ﬁa“fﬁ'/veebeﬁrel%t% B?nno%n-ifh(élfr%%fpei)é%%%zrﬁgﬁngf% waves
on live objects is bawed eh anzdsoitptionst aodisthct resonanoy depeifideticabetweatithearadiation
frequency and the restiling.con'entaf lva ohlels: 'gspanag, inAthenyalds, onihe hellel el o
radiation of a certain frequency could "imitate" some kinds of "internal communication and coritrol
signals (information organ “B. Yie 3@ YétrativeSfaetor to BeWsed was not
ignals (inf ionSfGHEIS) GRtHEBaNISATER. of The Sagyasted atirativeTaetorto assedv
any radio-frequency,glgctromaangticorawesswhich mightiusty. falb sungen,Presman's.defigiioprof
“informative exposure”, but millimetric band waves alones. They were distinguished for therapeutic use
as that part of the sPECHAITIWHIENTS RO HOR-XIStEntmtRE EARNYRARHh G LT s But
matches requency-wisieritiey iciitinsic fleguéney oktbe fotaremationiafivate: metacules, abundant in
biological issues. Milimelric, waves, of cerain freauencies, such as 12,204 SHz and 63,604 GHz, were
declared to be univérsal carfiers of Internar commanication Sighals, 1'%omﬁwonafi%:’aﬁ;‘TLlvfr%%‘ﬁ’u%“f]"E)eétances".
This assumption setwédd: thervdse bredeVietoptivent ofadarativsebtadiation lsouticeshusing:thioseuniversal
frequencies, includigg,:Yaw.andFlkupnika Ve, . Agiually nearsiesonance respanesfo
application of non-thermal millimetri¢c band waves can be observed with sufficient accuracy on
elementary biologicafisuists, BecHEd te AlotlEwin e BEoTes ama thew orty after Thorsaglsach
dehydration9. Millimefsigibanewvaveswannelipitate amaspecliciauants iedivedissuasthat were aprion
predetermined by atqgolfgqtion of waves' energy, similar to absorption of light quanta by eye's
photoreceptors, thel i AlTAyE S ¥tk Wit e J8s RPEhdPRaGBFSdmEBrgtgs @ zero
interdependent vitakddieiensnphisds testifiebtd byobservatiaprofiparaliel shanges inpicateetrical,
metabolic and biomec%hani%al indi%ators of the condition of modd%l qiolwgr_ilcatlylob'ects 1.  As shown by
.. UISCs changes EOF’I{ Zero oo H’iElefTﬂll’f} an ac (_ O ne mm[um 10 57(?1&/
results of clinical prgc ICeé, suctess of therapeutic application of nhon-thermal millimetric band"waves
sterns less from theirfragoeney thanthommyaetodicat detdiis o akposarenkiey factorsopiportance
are as follows: selegtign, of 3;fargetpoint (91 3,5¥slem.Qf pAIRLs) on.the beAY; Selgerion of the,ime of

day for an exposure session; selection of exposure duration for the selected target point (selection of
sequence and durafi#f GFeXsESGfesToraaeFriEr galsp oricHREr s B Inbietisamdsra et fivstance,
application of physigaliydelentialmillimetrichand wavesite peintsandhecenmalling.of abdomen in
two target areas - just below the tip of the metastemum or above the top edge of the pubic articulation
 can give favourable resUlfs AP SPSTBE hSaG ot Judtitd HerrdrssIriARYio AMCEERIEAl Fosion,
respectively. In eithéestasesstiicess: depenrdsdargelyaimhdw deserthe selected:siinareasars to
biologically active points (BAP), i. e. acupuncture loci that are recommended for insertion of the tips of
needles into the skin for the purpose of treating respective disorders.
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Hence what is believed to be an external effect of controlling a specific process in the organism, such
as the process of regeneration of the mucous coat of stomach or cervix, is in fact largely
. predetermined by internal features of the target object. By the 1990s the view that therapeutic

application of millim rig ectromagnetic waves. methodically overlaps principles of traditional Oriental
edicine, particularh 608 ARt thePAS) b L APRE Tl By LG A T, S CRAFTOTAS o
interaction betweenamiditwavesrarcoBAdRestrisctasesrasesstill interpy et tumih e dasmiretogjtiafut
resonance processes allegedly taking place in a frequency ran hich coincides,with t f
millimetric band Wa\l;%%ﬂ.gqgfn%?ggﬁcaﬁe %Fﬁ”lé,%‘?gﬁn%%gﬁ?gai S t\?viégﬁugqﬁg%%%%ieoEQEi'/%ﬁ)aditionaI
acupuncture methodeiziing by dpplicdtioriofrventhermat hilimetrictandiadesiisracmeioristep forward

in development on ngpeiinabireaent. Andnlispurahle adyeniage,of thgdates anpimagls it

noninvasive character eliminating risks of infection that can he carried by body-puncturing heedles.

Deplorably, masterifgFoFHER Ateliciisfitdtieipbite tesrniguesy praptibheieidnmgaret by an

insistent emphasis eaihyRatheticakresanancs-precesses thatiallegedheAssue anessentiatiya:
‘informative’ interaction between millirnetric Iectromalrgf?etic waves and the live matter, specifically the

BAP structures. ThisPEEE8HISh UhigtiEhrdpe fa BEHlim e s e ShIGRSHd HiiEStndEPstanding
of the fact that the condenpoftgurative effects is mush Ciorextideresulpabmdat iscaatigipaieddmom

addressing this or t@g&;@? thf\g whatever attqinable th&qyeggfwaveapaggmeteg isettln S. fan

t
: hy live groapisms’ selechive o Ot me anuns acids and
unavoidable sequence o AiS approgc]h ISa 5angerou oversmB’hﬁcaﬁon Bf basic acupuncture

traditions of accurate'gosage ofsexterhabimpact ﬂtﬁatﬁstmppli@dtt@rm@mm}@%mgﬁamm, _
present-day recomryendations pnyexposure of BAP o glecisomagnetic waves, sp far failto indicate if

the exposed active point will be in the aroused or sedated state at the end of a session limited by the
exposure time alonéegeRtFotgH #e8prébid ey HiehaldnedoParitardnd sewansicin Wiffeédeht points

that determines the dkeatment taches ObcheniziIheramyhyifa8grealunpertance is shefagt that a
physician who generally has only one electromagnetic applicator available can treat only one point at a

time having to rely ot Hig/HaFSwiabifitied TR aeRmirimg A e dtrieRtsatpieia ™ 2hngther hegative
sequence of the overestpliesis.bnctheahy pethesisaDhaliegrdlyupidue capabititiesobmilimetic band
waves as 'messengers' tf) biolg]%ical oq;'(%cts IS .thrf\t research efforts get distracted fro

electromagnetic wavesof Giffers 1i/c\llaf)ve %%}r%%%],ca halltc’:?ﬁcﬁso%éex r?'?lf]ffi’y1 te@rﬁlﬁ‘i e AlLaBIE f3F ]i%sérapeutic

treatment of humantbodysaneasddrgardsamB8APs! (eg. nktesd ' slipesopfenesyanism depends on
what part of its body is exposed to electromagnetic waves, It appears 1o be presumed
that the sought therapeutic effect is @ priori considered to be par excellence a
function of exposure parameters, much like heating of internal tissues. For example,
with not 2 word said how interaction beiween millimetric electromagnetic waves and
“the gasiric tract” i1s to be organized, with this kind of radiation penetrating info
water-rich media to a depth of less than 1 mum, the authors of the Patent’® insist that
“exposure of the gastric tract to CW-rotating electromagnetic waves stimulates
generation of the pepsin enzyme”, while “with CCW rotation, generation of pepsin is
slowed down™ (op. cit., p. 5).

An alterpative interpretation of ‘informative effect’” of nouv-thermal
electromagnetic waves on live objects is based on an assumpiion of a distinet
resenance dependence between the radiation frequency and the resulting content of
live objects’ response, in other words, on the belief that a radiation of a certain

frequency could “imitate” some kinds of “internal communication and conirol signals
- sl

(information signals) of the organism™®.



Taking into account a SAP's small linear dimensions and area (within a few square centimeters),
millimetric electromagneti.c waves are technically the most adequate exposure range, a beam of such
waves being easily concentrated on any BAP, with next to no overlapping of non-target-tissues,
without any technical adgljtions to the open _vva\é%iuide. Agcuratg focusing is assugg_d imply by
keeping the antenna's exitSeRiSioSta CEHLTR dEtRcErBM Hiedtabdst &Rin Wieat ‘%’%@Wﬁ&‘ll’)waves, if
used as the exposwkdactergwotlldvaatkfotviidia appliances. ALomaondevice "fod #fornative wave
therapy"” is described in the Russian patent RU 2156626'3. To make itg emitter app icabcl'e.f r exposing
BAPs to radiowaves'of a1 g}w)(/: wige rgq’ﬁ%ﬁﬁgls%el% rlﬁf%z,u}fa i aé‘ﬂ"gsg!%%%gd o make ‘ft%l e eac?eric "in
the form of widebarid:fifteriisotthas¢he freerendodfitheradiating digélectricudly be ceneshapet This
design is claimed tq;pg,e %ﬂ%‘é&éﬁﬁcgﬁg%‘?ﬂ k%%&?@ﬁ?é%%&%%@%t&%-ﬁ%?é%fé&%%%? grga of the
beam reaching the target skin area mid the natural linear dimensions of "active zones", as the author
of this invention call$!8BUpGHEtURE Paifts HenEve pWIthig dt sloti i dis s SHidivag i few dozens of
square centimeters gnckyuith thewavelength commensyiaple,with kpeargimensions gfdhefazget area,
it would be wise to use longer-wave emissions.  To expand the application area of non-thermal or

"informative” electrOMAEHEHCHFEgEMEht HEMYd SRS YestetrtR 199U MwrintETssy
centimetric band. wavesfecexpasingshielogicallyastive araas iaparteuar sead:silinessidgain in

1991, a patent was issued for(a, embodiment of a method of optimization of biological object's

functionsl condition By SEN S B e TEHEN) CEAMBIAE DS WSy HE SETILA btaton and it

embodiment are closest f@thdé presuggested irthisepplicatighatiodt s propdsedah thgiabouve patent”

that, with a widebandspitgl aotenna,sgd. e MisiPWEME RaUENGY.be shosen Wit agepynt for linear
b to elec ), o th

t
dimensions of the target zone (the point to be expose tromaghetic waves at, at th.e
distance from the afteffia fack 6 isaegighromplewwsyeardribethenbredof thdeinidréntial lobe be
80 to 100% of the taygeiRody surface, Atihe semedimen! issuggesiea-thattheselectadapplication
frequency he oscillated 0 to 10% by a quasi-stochastic signal varying from 20 Hz to 50 kHz, very much
like the sweep of a ﬁﬁﬁﬂﬁﬁéﬁ?&%ﬁ?&iﬂ%ﬁ%&%ﬁ@%ﬁmﬁ WY FEFENEEIES CerfvHERied T choice
ola spiral. antenna assuesya:relativereaserafirmiciawayefreguaneyRantiaband:a faily nasaws
directional pattern offejectroma netic waves, Th? érea_tme_n ro_cedg%ﬁ consjsted in exposi?g an
open skin area within the'bisIS |8}aﬂ§}aé%?ﬁl%]i1§}“éé%1§o EHAHUR B ESRTIHESE BEATHRTEE b
non-thermal intensipacoriingaiesright@aglarirain thedade ofrd dpinakaniennln. Thigcdistanceibetween
the antenna’s face 898[ﬁ%‘?rﬁ@ﬁe%%?{?&%%}%!ﬁf&??ﬁhad to be large enough for formation of a wave
front and was set before the treatment session by moving the antenna and the patient's body about
each other. A special scdle Barwds ysadtsooé ikt arahacdistarvess btiemrinecanenriandithe
exposure surface wasrstffigient Fhg.sessionduration Was ety A LIecloRiCHMEL maPragtcal use

of non-thermal centimetric band waves has proved their zonal application to have a fairly good
therapeutic effect in2EH8i5E dshtltibhetesife At afer eal el uedaesar s trtioaality fréighitreducing
therapy, treatment ef whrenisinonspesificpWnenaty «sardiovascelasRnd same sther giseases.
However, a number of disadvantages became ?bvious as e_IIt,of which, the r’?ost jmportant ones were
a possibility of an effoa8Us ThoidE oFEanEr ffequendy by tHe PRy Sidianartd dificuiEEbfRiHing a
spiral antenna's electebnmagneficewaves atdhévtanget areapdxnarsiin ftefuengyt selectidnied toe
difficultes in compaygfiyepnalysis ofiha ARRICANNIERUILS WHIN.I NI, ESES By
controversy about approaches to therapy of t is Of that diseaSe; The situation was further aggravated
by the fact that use GhEcspirabiaitenibe caligd! fbrkebpidgrupchangedragpesat muubdiarahgément of

the antenna face ang the t&@&&&%ﬁﬁ%ﬁ%&&%&ﬁ@%&?%ﬁ%‘ <ArHDvoluRtary meysment.af thepatient's
body, if not immobilized in the needed position, changed the distance between the antenna and the
body leading to a cHAHEMTHEBIIGy FRAERIASIBEAHCH i€IHBICE VaRfRiASRs & preiton to
the square of the disfasiee, fiemdhe.soune taithe exposedauriagendnothesineanyeriense oha. spiral
antenna is that a few Pe{_rAge_‘Qt of its to'galte ec}rg}m gf*glg_-:-ti,c radiat.iq?%si%}qé)recged sideways, at. ?ﬁrj ht
angle to the main lehgthwise bear along the Spiral's s WwhIRH 'elcéh?éuéjﬁu&gdsﬁ?é 4zard for
those near the patient deringrthelsessiomsertion of the tips of needles into the skin for the purpose of

treating respective disorders,



The objective of the method suggested herein is to enhance the therapeutic efficiency of applying

centimetrie band electromagnetic waves to biologically active zones of the human body. It is offered

to raise the efficiency through exposure of biologically active zones of th.e human body to centimetric

band electromagnetic waves: - at a Wavelengfth linearly equivalent to the exposure zone (target area); -
f

at a constant average derSy BPthE SRLFGF DTSRG FIEeELRERSR OB amPmtds Mbdhfication of
the exposure signal:bgacsighahyaningsabasiotandonily ovesi? 0tz 00 kHasanteombheircular

polarization of the ectcnrlvslgl,qg;in fact largely predetermined by mnternal features of the target object. By
the 1990s the view that therapeutic application of millimetric electromagnetic waves
methodically overlaps principles of traditional Oriental medicine, particularly those
of chen-tzy therapy, became fairly widespread. True, mechanisms of interaction
between microwaves and BAP structures are still interpreted in the terminoclogy of
resonance processes allegedly taking place in a frequency range which coincides with
that of millimetric band waves®.

In practical terms, drawing analogies between BAP actnation by traditional
acupuncture methods and by application of non-therma! millimetsic band waves s a
major step forward in development on non-medicinal treatment. An indisputable
advantage of the latter approach is ifs noninvasive character eliminating risks of
infection that can be carried by body-puncturing needles.

Deplorably. mastering of new medicine-free therapeutic technigues by
practitioners is hindered by an insistent emphasis on hypothetical resonance
processes that allegedly assure an essentially ‘informative’ interaction between
millimetric electromagnetic waves and the live matter, specifically the BAP
structures. This accent on ‘unique’ properties of millimetric waves blurs and dilutes
understanding of the fact that the content of curative effects is much more the result
of what is anticipated from addressing this or that BAP than whatever attainable
through wave parametfer settings. An unavoidable sequence of this approach is a
dangerous oversimplification of basic acupuncture iraditions of accurate dosage of
external impact that 1s applied to this or that BAP. For example, preseni-day
recommendations on exposure of BAP 1o electromagnetic waves so far fail to
indicate if the exposed active point will be in the aroused or sedaied state at the end
of a session limited by the exposure time alone, even though it is precisely the
balance of arousal and sedation in different points that determines the tfreatment
tactics of chen-tzu therapy.

Of as great importance is the fact that a physician who generally has only one
electromagnetic applicator availabie can treat only one point af a time having to rely
on his/her own abilities in defermining a treatment sequence.

Another negative sequence of the overemphasis on the hypothesis of allegedly

unique capabilities of millimetric band waves as ‘messengers’ to biclogical objects is



- as well as by prevention of exposure to electromagnetic fields of any part of the body other than the
target area. It has been proved by practice that any disease is cured best by a special apparatus
designed and manufactured with allowance for peculiarities of the zone or area to be treated. When a
single apparatus is used for treatment of a totality o} diseases at any exposure areas different
physicians may chd er%ﬁiﬁaéf:gn?%gﬁaﬁ% S R EB R ES L EOh P afISGHeBE fFédment
results and distortshanady sidichh is-abandaameateian al-fuephseliteguencCiraditstableuman
electromagnetic wave, applicator contributes to a better efficiency of the zonal exposure method.
Application efficienagﬁg ?‘lﬁ)"}?ﬁz%f ei[;%rhgl\l}e%kbf %ﬁﬁ?%ﬁ%éﬁtﬁgseoﬁe}régﬂﬁiim density unchanged throughout
a treatment session and!plitingrtivissdtalpar8riite sirelionckthelrsachoof changea (withis furfihver

d to broad lities.of el nefic 1 [ moelulati fth
E;‘I’O%‘;i?e S?g ngiy%grxi&zﬁ:%ﬂgﬁ%t%Fgln%a-fﬁit[ﬁ@&%ﬂeél&@&%%égéo%%@eé‘%'%gﬁn'@%’&‘ 8& onglne

at varies quasi-ran 'orp y over a 20 Hz to '50 kHz range and
by circular polarizafiétfifasgningssanaaicontroirofdiGerbivise or bonnterstloekonisEaGthtorrof the

field. The prior art deyice Usgsauaskranden;fisguency modulation of radigtian.dn.the prapesed
apparatus emission's amplitude varies with time quasi-randomly; in addition, linear polarization is

replaced with circut FSIATZA AR M SEHKe OFFORIfdRGF e RS SEap Wiy Effaigr e
polarization makesdhpassible:tn bengtheappbaaior dosercto thetargetsuraceianddo maiptain their
mutual position unchgn%gd throllqgho t the session, ;hzreb%/ makﬁi&g uq _cessgr%/ chicks of the
distance between the ApBIiCator ahd the target OBjet and thus'S pﬁﬁfn‘é)‘th%ﬁ‘ﬁ atreft procedure, as
described below: coRhecapplicatot s bnbughtiine cemtachwithsithéstacgettareanghthBibedy viasatpad
transparent to centimetyie glegtro el , temission is,started by pushing.an
appropriate key on%%e”f?%r% E%né '. %%pg%s%t ﬁﬁ??o%%?%%‘g%ﬁi%ﬁ%%nﬁ%%%r%d aa‘%(t%L'fr%}:leﬂcga'lIfil/.
Emission generatiof#iid:stofpéseustsim ancalynwhicn theeprasaotimmkeids 2ahd pisicein GF tharnsession
is announced by an,auglidle signal- Thempronesed mathed.canibe erabadiad. in the deyicg,described

below. The prototype closest to the one disclosed here is the one covered by Russian Patent15.

The prototype embodids % KiethBd BIEEPEEHEB BI Gy 4EH S FREE R Bia i skiFfto a

non-thermal electromagnetie:field ofh@ cemtimelitkivave-band. |t LoOMprises @ Niisrowaya aseiliator, a

modulator in the form of a pseudorandom naqise impulse geperator, and a planar antenna with a beam
D eantRe 2l

device for determiniig the Optithuin distaite 1BEt RS PIARR Ahd I EFGREATe, all
these units being sélisssconnettacgthskbeamindicatdl devicevofithenprdietype iscessentiallyndnade up
v i o e g 0 GO B LR 6T e e
would be wise to use longer-wave emissions.
To expand the application area of non-thermal or “informative” electromagnetic
treatment methods, i was suggested n 1991 (o use low-intensity centimetric band
waves for exposing biclogically active areas, in particular, Head’s Hnes. Again in
1991, a patent was issued for an embodiment of a method of optimization of
biological object’s functional condition by a flux of low-intensity centimetric band
waves'*. The patented method and its embodiment are closest to the one suggested in
this application.
It is proposed in the above patent’ that, with a wideband spiral antenna used,
the microwave frequency be chosen with account for linear dimensions of the target
zone (the point {o be exposed to electromagnetic waves), so that, at the distance from
the antenna face to the origin of the wave zone, the area of the beam’s central lobe be
80 to 100% of the target body surface. At the same time it is suggested that the

selected application frequency be oscillated 0 to 10% by a quasi-stochastic signal

varying from 20 Hz to 50 kHz, very much like the sweep of a millimetric carrier



The prototype uses a printed-circuit phase array planar antenna, rather than a circular antenna used in
Patentl14. The device described in Patentil also provides for application of an ‘antenna array'; there,
however, unlike the components of the disclosed phase array, each element is an independent
antenna with a wave amplitude and phase control channel of its own. The fact that each array element
launches waves, ratfféPan KitBihatiTy SctromRighetHalde s ed8artigivort4IcaTRi GHIsR and
provision for, the saughteifeahefihaic SHpaHEsHRTIY, g PEHLNIC AssyreceRsankapatial
coordinates of each wave soyrce, alflaan%ennar(ﬂelements are rigidly arranged in a multiple-cell array for
launching a pIuraIit)P St aVes %lfﬁl%dvgﬁr’ﬁ:n‘é’%‘oﬁf%il directivity diagram. As for the device disclosed in
Patentm, it launches notlaplucaliheup@sihgie elegttomagpeticsitave, with therdireatiwityridiagram
remaining strictly consiant fs planar.antennaules gt smission in.any.dieglion giner ian, along the
perpendicular to the antenna plane, in 6ther words, from the antenna to the target area. On the whole,
however, the devicégissloseehimPatentrals potlfrdeofrofredBfects destiitethabove The Advigke
frequency signal fromp, the.oggillaiar of this.devies comesde sachradiating glement afibe planar

antenna in one point only; that is why the resulting radiation is plane-polarized. For this reason the
target surface, whicKidITRE 0 tenetSdinalwalEgssRbbidbe A BRBEHrs HRdNCR B iag Bast about

30 cm. so as to avoid:andetimentabeffest:obsefiesiad wavesnn functieningefthaumicrowave gscillator.
Thus the problem of st n&qrd{k}za\gon of physical conditions :[hat determine therapeutic eg ects of
exposure to electroﬁ%]ggfw & WRVEEILH b%?ﬁ%%‘f\l}gﬂ L FEORET AT Y SSRGS, the
distance to target afga s natrképt:fixedvanginchasgedobit isrmaintained by the patient who is guided.
by hisfher subjective visyal assesament, of superposition, fhe body s farget area and the intersection
point of the visible indicator beams; this é)fsagreemeﬁt can lead to less & |C|’érﬁ'ﬁ1erapeutic ffect.
Besides, an involunapyeficsie meyof theipatienw’stbodycaay fiomithespreisexsidit po sitiomenay result
in an undesirable change.in.theignargy s density duing: e SES8I0Rk:py Thedevice disglgsed herein

solves the problem of enhancing efficiency of electromagnetic therapeutic procedures through
assuring an appropHatePEEits dlorespsrEtvararRdarac sows|afeh Bi@esproblem is assured by the

fact that in the disclosedgdavicer Whighsemerisesd munbenefsefies-sennectediunitsdngiuding a
microwave oscillator, a modulator in the form of a pseudo-random signal generator, an antenna in the
form of a planar syrPRESERHE BEhEmG aapﬁé‘apﬁ%ﬁﬂ' 78 6 RS R ARt A a5 hFE Tt tBMnected
to each of these unifs; e aritenna] ditfikelthatoofaprionartsgevicescassugs.aciteilar polasization,
generates a cenimelgc e hangiel, ands provided wih, fxed-thigknags planar pad of 2
material which is transparent to fields of the Opératirng ?requency range.  The antenn.aIs of a
stripline type, with striplinesdthhemiknion digider ahidngedisorasrio wsslwe tirceltppotarigation of the

field and to change g gammgiﬁé&@igmms J%@@&%@%@%ﬁ&%&%&%'%@md gperation

of the microwave oscillator is substantially less affected by waves that are reflected from the exposure
surface, which mak&¥it45o48bI85f Tut tHherdistiRee rehie daTthe e rinanase aneithé ranged surface
of the body to a few.gentimeterswithout@nyderiment te-genesation ahibesrapautic waves,orntheir
therapeutic effect. The (flis%anpe from thte aptenna to the exposure surface of the body is set b};’ the
thickness of a dieledte BRE o BE Fikde Bf HMBIETA ransyarentt LBREMEETE BANGWATEE such as
cotton or animal wopbsition, changed the distance between the antenna and the body leading to a change

in the energy flux density, which is known to vary in inverse proportion 1o the square

of the distance from the source 1o the exposed surface. Another inconvenience of a

spiral antenna is that a few per cent of its total electromagnetic radiation is directed

sideways, at a right angle to the main lengthwise beam along the spiral’s axis, which

may become an exposure hazard for those near the patient during the session.

The objective of the method suggested herein is to enhance the therapeutic
efficiency of applving centimetric band electromagnetic waves to biologically active

zones of the human body.



Figures illustrating the disclosed device are as follows: Fig. 1. Block diagram of device; Figs. 2, 3.
Radiating elements of antenna;  Fig. 4. Layout of striplines feeding antenna's radiating elements for

the case of varying sense of rotation of field; Fig. 5, Layout of striplines feeding antenna's radiating
elements for the case o unc? ng sense of tation of field; g. 6, Side view of antenna showing
mutual_ arrangement O#Tplﬁr? gﬁ%r@u‘" TR (%Wfﬁ“gﬁlrﬁf?l ﬁﬂ%ﬁ%@?@?ﬁ@?ﬁ?zﬁ‘@ﬁ@l@?

Diagram showing méthahastangedmentaftoetrsirpline anchanienrda eament stripline of emission
quality monitoring electro NG R fe%ength linearly equivalent to the exposure zone (target areal;

- at a constant average density of the energy flux throughout the session;

- by amplitude modification of the exposure signal by a signal varying quasi-
randomiy over a 20 Hz to 50 kHz range;

- by circular polarization of the emission;

- as well as by prevention of exposure to electromagnetic fields of any part of
the body other than the target area.

It has been proved by practice that any disease is cured best by a special
apparaius designed and manufactured with allowance for peculiarities of the zone or
area to be treated. When a single apparatus is vsed for wreatment of a iotality of
diseases at any exposure areas different physicians may choose different radiation
frequencies, which complicates comparison of treatment results and distorts analysis.
Thus abandonment of an all-purpose frequency-adjustable electromagnetic wave
applicator contributes {o a beiter efficiency of the zonal exposure method.
Application efficiency is further improved by maintaining the energy flux density
unchanged throughout a treatment session and putting this vital parameter beyond the
reach of chance.

It is further proposed to broaden capabilities of electromagnetic therapy through
amplitade modulation of thia exposure signal by an alternating signal that varies
quasi-randomly over a 20 Hz to 50 kHz range and by circular polarization featuring
manual control of clock-wise or counter-clock-wise rotation of the field. The prior art
device uses quasi-random frequency modulation of radiation. In the proposed
apparatus emission’s amplitude varies with time quasi-randomly; in addition, linear
polarization is replaced with circular polarization and the sense of rotation of the field
is set at will. Circular polarization makes it possible to bring the applicator closer to
the target surface and to maintain thelr mutual position unchanged throughout the
session, thereby making unnecessary checks of the distance between the applicator
and the target object and thus simplifying the treatment procedure, as described
below:

The applicator 1s brought in contact with the target area of the body via a pad
transparent to centimeiric electromagnetic waves. Treatment emission is started by

pushing an appropriate key on the front panel. A preset duration of the session is

10



The disclosed device (Fig. 1) comprises series-connected carrier frequency oscillator 1, modulator 2 in
the form of a pseudo-random signal generator, planar antenna 3, and control unit 4 connected to each
of the above units. The distance between the antenna's plane and the exposure surface that assures a
constant energy flux level from the carrier frequency generator. is maintajned e hjckness of
the diclectic pad 5 oG/ i o AR R oL e
transparent to fieldsrefatheroperdtiaeffteg eehel/hangesion Fhenadistingyantevhbl8s{Engs. 2 and 3) is of a
stripline printed circuit beard type. ANERNR 3.SRMRHRERA fRWLorgxamplenlRULRsfive) radiating

elements which are numbered 6 to 10, arranged as shown in Figs. 2 and 3, and jointly making up a
synphased array, the olkBoRig BERMSeiscatcatdirets digleses tiscaiftdimars sarraee brHestsiine
divider is designed tig:have ap amplitude-gistibution af thefieldameng antpnnasyradiating lements
assuring them an excitation level that would minimize the side emissjon away from the main peam of
the antenna. The basiReCBAfLISEOH B e RS SRRSO ML LB ARIRS RSy AWt Atcount
taken of the fundameetaldireeuenay-aferissioniaor, Bash datiating elenient 6ita I0ofithenantenna 3 is
connected to a stripline which brings the high frequency signal from the micr waye oscillator to the
pairs 11,12, 15, 140 15730 FELt B (P S B PO Lra . FEE ARt the
field is made possibigibycodfigorationofcanienmacesienmdnts and thy priptedwircaitdBydescohtite stripline
divider. The apparafus fesigh.patiills altemaliye.cnioaipentsel et optunacier,
switchable or fixed senSe of the field's rotation and polarization. = The switchable sense-of-fotation
feature i.s provided¥ifbrndihdir escratishisaparataiptored i ghintweiRe prifisd Breksion ete. of
individual radiating glaments § tor2:ahthenaniennaidsasshown schematically inqig 14 ywherg:HF signal
feeding points 21 and 22 correspond to the CW and CCW rotation of the field, respectively. The fixed
sense-of-rotation fe&fufé Eaé%@b%r%ovided by branching a single stripline which brings a HF signal to
an individual radiation elemenbetibe artennanvith-acms pi-stripinesthat feadihe Hhsignal from
individual branchin%époi ts 213 to 26 t8 the}'jgtairls41 1%; ;Sé 4 et_% %f.inotgi\{idlgale{]adiatin dEOifr(])t's 6to 10
of the antenna 3 di lﬁ‘ﬁsliﬁ gﬁﬁ &5 tha pglﬁnts‘ o) gaghlﬁalr 58 excited with a prsgs%toﬁﬁ A% Shift (Fig.
5). Regardless cfraistriplinefamangerment aternative, theventermal&echsistsrgbtivatp.of bbard 28
wih iadiating e\emaiislie b&ead 20l campoRehis ahng SRS AN L IRL R ine

microwave signal from the oscillator 5 antenna’s radiating elements; and a dielectric pad 30 whose
thickness must be anfeastst/2o8tef whawpratiiy wave Teadar(tier jch afmpreleraymatitoes

continuously complighcg of @missian:sguatity. with-spedifications:part atenrray.of signals.ceming from
the microwave oscillator to antenna'’s radiating elements is picked up at the root stripline 31, which is

directly connected 8 the HieiSwWald Bstiigtor Set Eidor SRPRAPHPtE SHtid BN vik & Sifipl.ine
antenna element 32passeparateestitycomthe stiplinepve. hoare, (DLshown dehigss 4-anthdjyArrows
along the stripline 31 and h.% satri Ii}ge Qrg 1ch Ilfron'flothlf%uarllrg%e{]&6511 ell%gg IR’t §2‘§g%\gv%fgg§f§)\\/{va%§j9na|s
from the microwave Sacistdt AddS e Controtiurt, Felheesv e, ' b
total directivity diagram. As for the device disciosed i Patent’®, it launches not a
plurality but a single electromagnetic wave, with the directivity diagram remaining
strictly constant, Tts plapar antenna rules out emission in any direction other than
along the perpendicular to the antenna plane, in other words, from the antenna to the

4 . -
' is not free from

target area. On the whole, however, the device disclosed in Patent
defects described above.,

A high frequency signal from the osciliator of this device comes to each
radiating element of the planar antenna in one point only; that is why the resulting
radiation is plane-polarized. For this reason the target surface, which is likely to
reflect some waves, should be arranged at a distance of at least about 30 om so as to

avoid a detrimental effect of reflected waves on functioning of the microwave

osciliator. Thus the problem of standardization of physical conditions that determine

11



An embodiment of the disclosed method of therapeutic use of non-thermal eentimetric-band
electromagnetic fields can be illustrated by an example of optimization of the respiratory system when
adversely affected by asthmatic symptoms and other morbidity factors, such as allergic responses,
consequences of infectious diseases.of bronchi and er airways, etc,, through. dosed, exposure of
the chest-side skindé%ﬁ%% f‘ocn%% ?tess(ﬁllcrea)t*g(r)yg r%é s chgr%fﬂrﬁ%?ﬁ% r%a%}i{ésvbsaggg?p%%qﬁesgaggﬁ%alIy, the
application part of thés odigds Artnaggitxshiped ateadfteutariedasscoverng, withewoltysd s resting
on the miadie of tne, SRIRLRIANE %NS BPHOMAREK-RLAIPIBNGLE KRIiiAGe sTRERGURALCOUNt

the averaged area of the centra part of the triangle, the device Used. to apply the above therapeutic
procedure generatesswaves. at sufragosfiey of GbGYEY 1@ Wih AW BFCIERYH IO S6HET BTm. The

carrier-frequency epigsion is-amrliude-medifisd fram.zera ie:the maimum Ry a3 iz el kHz
guasi-stochastic varying signal. Amplitude modulation of the carrier frequency may be also set within.

0.1% of its basic valG& esiranIHF BBIBHZARH SNEthiSsiin R bRl FHE dEWRdRTBE 455 i ar
antenna. Density ofHirignergy fuxisBeed0inWambkicA dielecire-padibetivesntaeranteirna and
the exposure surface of the body is made of clean cotton wool in the form of a 6.5 to 7 cm thick pillow
in a cotton pillow slfF**“"Stages of a therapeutic session are as follows: put the device to the wait
state by pressing the apprepiiaieckéipdmstideteotitrolgpanelhprestithe apprdprateckelfitocset diration of

the session; place the pillow z%%l(% ?g‘iﬁgfe‘?%jéf%r% utx% Sb%%](@%sgghpl%tgg %@éﬁg&m ggﬁrgﬁgfthe

.. . CLECIrona J
radiation side down, and prgs 0 pad slightly; start the session Dy pr g the appropriate key.
The end of the sessigrisramasurtad by an audible signal. Likewise, an audible signal, along with an

announcement on the digifalisessiondimg Hisplaya-sigoals ary.kind offaylt eanditian.el the,apparatus.
th The patient controls the field's sense of rotation guided by a feeling of slight warmth_in the target

area, which is a sigh'8foRRiraTect ot Bx s dFECTREUSTIRS sBASE STF0LRBNAS TEVEREH by the
patient when she/hggdggis.a ehilbdutigking ef-anether neasindefinable sensaliasator, Glinigaktdals of the
disclosed method and apparatus were carried out in threDe Iinic?)two in St. E:etersbt{(r% and one in
Moscow. The trials Ve H%H%ﬁB BB wﬁyo%féﬁ?@gé SRR HNG CiTuPEA A6 B to 17.
Studied in both groupstwasrapplicsdiiy of thehdigciosedimethibd andrdevigelfior therapyobasthmatic

symptoms during exacerbaion periads,of chranic renehial ssima, Sludies, ol g fagesere
carried out against the background of medi mallt%era”pY, with the lagnosis of "a severe andn

medium-severe coutserofididenisez fixqhbidississpdnrethiddorapplyiig veriinme it o
non-thermal electromaanglicwaveswithihehelp.gfthe disclosed device was shown by the studies to
be a fairly efficient non-medicinal therapy for treatment of bronchial asthma, which can be used without
any Limitations for curind- BotR CHAY A B Eilfe pe. with striplines of the antenna divider arranged

so as to assure circular polarization of the field and to change direction of its rotation.

Thanks to the antenna’s circular polarization, operaiion of the microwave
oscillator is substantially less affected by waves that are reflected from the exposure
surface, which makes it possible to cut the distance between the antenna plane and

 the farget surface of the body to a few centimeters without any detriment (o

generation of therapeutic waves or thelr therapeutic effect. The distance from the
antenna to the exposure surface of the body is set by the thickness of a dielectric pad,
to be made of a material transparent to centimetric band waves, such as cotton or
animal wool.

Figures illustrating the disclosed device are as follows:

Fig. 1. Biock diagram of device;

Figs. 2, 3. Radiating elements of antenna;

Fig. 4. Layout of striplines feeding antenna’s radiating elements for the case of

varying sense of rotation of field;

12



Application of the disclosed device - iu strict compliance with instructions - does not result in any

untoward effects; far from causing a discomfort, the treatment procedures are taken with pleasure by

both adults and children. i has been found that use of the disclosed device for treatment of

bronchial asthma exacerbations in inpatients and outpatients alike contributes to a faster pulmonary
& ) JEBH

functional recovery, thereBy naking it poSEBist AR haGRINE Ay S iBh e stier things,
to lower doses of systémigiglueosonticoids:inpdsticular, with day- and night-time asthmatic fits

occurring much less frequently and often disappearing on a fifth gr sixth day of applicatjon of the
device, a majority of ad%lff’pé'tiéhdt% need (%%vficnepegg ef’gls é%ﬁé%ﬁ%g 1%@5@%?1%2%5&2%3&év%%%ﬁﬁtude of
the totality of patieritsardsthatireiapriesit withiatietelplohtisdisclosed device sterns from relief of
coughing attacks, less figguentasimatediis ameasierEXRecinraan. anda subieciive sengaion of
smoother breathing. After a longer treatment of two weeks and more users of the device express thei.r
positive emotions aBEUEH simaies ScaaBinaHreiNatBIpNE paricmarty4Bdut a reduction in use of

steroidal agents. Objectivg.stugdirsdihatoviere casried eshduung he-clinicaldestshave demenstrated
that application of the djsclosed device within three days leads to notjceably less intensive dry flies, a

smoother breathing SHihproveaarEtional Riuistord 6 BERIRABFIMSLRRE SEIRIAT HéiA e fifth
day of treatment withithehelpod thendisclosed devieecthesspetialibiionehedilatarteShiutheddaegative.
Chidren's response to,he glring.effect of the deyice Is much mare impressive than that ot adults.
Treatment sessions are taken %y%ﬁ%m R ﬁeasure@?uﬁe‘cuuve Sehsations of gsmoofh ‘bré‘gthing"
are reported in som@x096:bf casds: daring thevery firstsessionnTrdaitme ht of Bxagaiodticrsof
medium-severe andyeven severs bronghialastma,in ehildien very, ofien:sions asthate atiacks on
the very first day, never failing to yield such a positive result beyond a third day. Some 60% of the
young patients stop{ifAgsrastaetiiy wIxkyonidis G atsectatishchitd gy of treatment by the
disclosed device, which hgs hagmnevskraeorded,with aaphcation okmedicinal therapy.alepgJEasier
expectoration is the most welcome response because clearing the phlegm from bronchi gives children
more freedom for nBRfial BHYBRAIGBIRIES? SV ALROTIRMPIS: fititings oY dhjedive Sivatfitn it dided
tests, application ofdkendisstesed deviceneanitbutesitovnearidgwicenas fastdisappearanse @f dry rates
and a general impro¥§ lggrétdof patency %{(Jailri\}/\éagg.lThgn!iat er orjvaflegfe ce, notitceahlgl beﬁttear than the
one attainable with medicinal th apy a one, 1S reﬁaTbe S<tablished I)’“/’Jlﬁs rurﬁe&ﬁﬁmﬁ}%nﬁ%}nﬁﬁ'of the
respiratory functionT@nsthelwhdlejddreraeigic proteduresausingdhelidistlosadad pparaidsout the

ireatment time more, a3, twige eAMOAIRG [0 ies,resarded nlongern ahservatns.Farigstance.

while conventional treatment of bronchial asthma cuts exacerbations short within seven to ten days,
application of the diS6I68EFEpFAFARIS SRS P d FEmissBrefectBrathirbdtfouRPPE&Y o the
start of treatment. Bef@fenteRicr's swiplines is found conventionally, with account taken of the

fundamental frequency of emission.

Each radiating element 6 to 10 of the antenna 3 is connected to a stripline which
brings the high frequency signal from the microwave oscillator to the pairs 11, 12;
13, 14; .. 19, 20, respectively (Fig. 3). Both CW and CCW circular polarization of
the field is made possible by configuration of antenna eiements and by printed circuit
lavout of the stripline divider. The apparatus design permits alternative embodiments
of the device featuring either swiichable or fixed sense of the field’s rotation and
polarization.

The switchable sense-of-rotation feature is provided by bringing HF excitation
separately to each point of the pairs 11. 12; 13, 14 etc. of individual radiating
elements 6 to 9 of the antenna 3, as shown schematically in Fig. 4 where HF signal
feeding points 21 and 22 comespond to the CW and CCW rotation of the field,

respectively. The fixed sense-of-rotation feature can be provided by branching a
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Vol. 55, No. 11, pp. 1152-1163; 1979; 3. A. W. Guy. History of biological effects and medical

applications of mickrowave energy. IEEE Transactions on Microwave Theory and. Techniques, Vol.

MTT-32, No. 9, pp. TH85- 1565 S EHEmBErg 084 s1an LI ovdiictiel igfer&mR Akt
Microwave resonanaﬁt@mpwm&mmpp@arxﬁpniti@smtm@diCtalat;ezamiail.mﬁgr&n%%@{c/t{%%%%p- IgeS-,
The Intl. , 1999, Vol, 24, Ng..2,,pp. 105-125 5..Uspekhi fizicheskikli nauk, 1973, Val, , No. 3,
pp. 452-469.Russia?ﬁ.m{s|\“’l€. 1»Ig/l’ﬁﬁ)r[;%"l(}e DERRISVES i Méd%ﬁéca %’Fg@@i EBHPYBBY Edited by N.
D. Devyatkov, 307 phdiacRussiarfiferiy &, ISy FPresnian. rElectreinagngtic Féeetﬁsimﬂd;v%ﬂldlif&ﬁéﬂosc_ow,
Nauka Publishers, 1968, g,"% (?‘i i'r}iﬁussian]. 8. N. D. Devyatkoy, M. B. Qolant. On th_e mechanism
of the effect of non-thermal millimetric electromagnetic waves on vital functions of organisms. In:
Effects of Application of Reidesrral Millivleteicvwasesay Bisiogital GijestsuEditedraisi oDihe

Devyatkov. Moscow, 1983, pP:s18:33 ﬁ@iﬁ%@%cnmg the p.c. board 29 with components of the

stripline divider that feeds the microwave signal from the oscillator to antenna’s
radiating elements; and a dielectric pad 30 whose thickness must be at least 1/20% of
the operating wave length (Fig. 6).

In order to monitor continuously complance of emission’s guality with
specifications, part of energy of signals coming from the microwave oscillator to
antenna’s radiating elements is picked up at the root siripline 31, which is directly
connected to the microwave oscillator, see Fig. 7, and fed to the control unit via the
stripline antenna element 32, a separate entity on the stripline p.c. board (not shown
in Figs. 4 and 5} Arrows along the stripline 31 and the stripline branch from the
antenna element 32 show the flow of signals from the microwave oscillator and to the
control unit, respectively.

An embodiment of the disclosed method of therapeutic use of non-thermal
centimetric-band  eleciromagnetic fields can be illustrated by an example of
optimization of the respiratory system when adversely affected by asthmatic
symptoms and other morbidity factors, such as allergic responses, consequences of
mfectious diseases of bronchi and upper atrways, etc., through dosed exposure of the
chest-side skin projection of respiratory tracts io centimetric radio waves.

More specifically, the application part of the body is a triangle-shaped area of
cutaneous covering, with two apexes resting on the middle of the collar bones and the
bottom apex, at the xiphoid cartilage. Taking into account the averaged area of the
central part of the triangle, the device used 1o apply the above therapeutic procedure
generates waves at a frequency of about 4,1 GHz with a wave length of some 7.3 em.
The carrier-frequency emission is amplitude-modified from zero to the maximum by
a 20 Hz to 50 kHz quasi-stochastic varying signal. Amplitude modulation of the
carrier frequency may be also set within 0.1% of its basic value. Circular polarization

of emission is employed. The device uses a planar antenna. Density of the energy

flux is 80 10 100 pWeem™. A dielectric pad between the antenna and the exposure
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30.07.2003. duration of the session; place the pillow pad on the body area 1o be exposed; put the
device on the pad, the radiation side down, and press it to the pad slightly: start the
session by pressing the appropriate key. The end of the session is armounced by an
audible signal. Likewise, an audible signal, along with an amnouncement on the
digital sesston time display, signals any kind of fault condition of the apparatus. th
The patient controls the field’s sense of rotation guided by a feeling of slight warmth
in the target area, which is a sign of toward effect of the exposure. The field’s sense
of rotation is reversed by the patient when she/he feels a chill, pricking or another
near-indefinable sensation,

Chnical trials of the disclosed method and apparatus were carried out in three
clinics, two m St. Petersburg and one 1n Moscow, The trials involved adult patients
(age group of 23 {0 67 years) and children aged 2.5 to 17, Studied in both groups was
applicability of the disclosed method and device for therapy of asthmatic symptoms
during exacerbation periods of chronic bronchial asthma. Studies of all the cases
were carried out against the background of medicinal therapy, with the diagnosis of
“a severe and medium-severe course of disease™.

The disclosed method of applying centimetric-band  non-thermal
electromagnetic waves with the help of the disclosed device was shown by the
studies to be a fairly efficient non-medicinal therapy for treatment of bronchial
asthma, which can be used without any limitations for curing both adults and
chiidren.

Application of the disclosed device - in strict compliance with instructions -
does pot result in any untoward effects; far from causing a discomfort, the treatment
procedures are taken with pleasure by both adults and children.

It has been found that use of the disclosed device for treatment of bronchial
asthma exacerbations in inpatients and outpatients alike contributes to a fasier
pulmonary functional recovery, thereby making it possible to reduce basic medicinal
therapy, among other things, fo lower doses of Syétemic glucocorticoids. In
particular, with day- and night-time asthmatic fits occurring much less frequently and

often disappearing on a fifth or sixth day of application of the device, 2 majority of
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CLAIMS: 1. A non-medicinal and non-invasive method of optimizing a functional condition of a
human organism's vegetative systems comprising exposure of biologically active zones of human body
to an electromagnetic field of centimetric wave band, characterized in that each biologically active
zone gets exposed at a wavelength which is equiyalent in linear dimensions to the tar a, ata
constant mean denagi‘ﬁ}td?aliﬁeéﬁén‘ How ﬁ?rc‘)?féf%ﬂﬁﬁ@ie 8RR EEs S0 HHES %‘6‘% i%ﬁal being
amplitude-modifiediayiayquiasiiand omdy: changing RAHELGEP klizisighalpweithiavtiecutanpbtanization of

electromagnetic radleiltlpofc ual%nv a%%pﬁsarl% sﬁforuléq le %gggq{he m%@gd as ctlgrlfrlrg{ed in glalm 1,

comprising a series-connected Set of 4 microwave oScillator & modlator in the form of a
quasi-random impuiski sigrakgentnatof, soradiatibiahiepnadifiethe mﬁﬂfdf@ptanhﬂfcmpha@dqarray,

and a control unit C%EH‘%%F%%@@P&Q%&%@QQN ednits, Gharacierized.n that the. anieona.is of a

centimetric band circular-polarization type with a plane-wise fixed-thickness dielectric pad of a material
which is transparentf§ ifisidssrthe operatlnd rrbqiiohesirahge 0 usedf Ayraplsbratisas diuitiéd in

Claim 2 CharaCte”Zﬁng@qthﬁﬁithﬁd?éldch%ﬂicda faturghmatgrial which isstanspargahio glectiomagnetic
fields of the centimetric wave band 4. An apparatus as claimed jn Claim 2 characterized in that

the antenna is of a SAPHFERpEhe disgogd S SR A TR P S P CRRPA G LA TH that
striplines of the anténnastiyidemaseiasranganise asdaassurelcireutampolatization of He=fiejdsand to

change direction of, IIS raq\;[g Q%Qr%iz%g/%mm the fifth day of treatment with the help of the disclosed device,
the special bronchodiiator test turned negative.

Children’s response o the curing effect of the device is much more impressive
than that of adults. Treatment sessions are taken by thern “with pleasure”™. Subjective
sensarions of “smooth breathing” are reported in some 70% of cases during the very
first session. Treatment of exacerbations of medium-severe and even severe bronchial
asthma in children very often stops asthmatic attacks on the very first day, never
failing to vield such a positive result beyond a third day. Some 60% of the voung
patients stop using fast-acting [F2-agonists on a second or third day of twreatment by
the disclosed device, which has been pever recorded with application of medicinal
therapy alone. Easier expectoration 15 the most welcome response because clearing
the phlegm from bronchi gives chiidren more freedom for normal physical activities.

According to findings of objective instrument-aided tests, application of the
disclosed device contributes to nearly twice as fast disappearance of dry rales and a
general improvement of patency of airways. The latter convalescence, noticeably
better than the one attainable with medicinal therapy alone, 13 reliably established by
mstrumental monitoiing of the respiratory function. On the whole, therapeutic
procedures using the disclosed apparatus cut the treatment time more than twice,
compared to times recorded In long-term observations. For instance, while
conventional treatment of bronchial asthma cuts exacerbations short within seven to
ten days, application of the disclosed apparatus results in a remission effect on a third

or fourth day from the start of treatment.
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CLAIMS:

1. A non-medicinal and non-invasive method of optimizing a functional
condition of a human organism's vegetative systems comprising exposure of
biologically active zones of human body to an electromagnetic field of centimetric
wave band, characterized in that each biologically active zone gets exposed at a
wavelength which is equivalent in linear dimensions to the target area, at a constant
mean density of the energy flow throughout the exposure session, the exposure signal
heing amplitude-modified by a quasi-randomly changing 20 Hz to 50 kHz signal, with
a circular polarization of electromagnetic radiation.

2. An apparatus for implementing the method as claimed m Claim 1,
comprising a series-connected set of a microwave oscillator, a modulator in the form
of a guasi-random impulse signal generator, a radiating antenna in the form of a
planar co-phasal array, and a control unit connected to each of the above units,
characterized in that the antenna is ol a centimetric band circular-polarization type
with a pia@ze—wise fixed-thickness dielectric pad of a material which is transparent to
fields of the operating {requency range.

3. An apparatus as claimed in Claim 2 characterized in that the pad is of a
natural material which is transparent to electromagnetic fields of the centimetric wave
band.

4. An apparatus as claimed in Claim 2 characterized in that the antenna is of
a stripline type.

5. An apparatus as claimed in Claim 2 characterized in that striplines of the
antenna divider are arranged so as to assure circular polarization of the field and to

change direction of its rotation.
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