Method of, and Apparatus for, Optimization of Vegetative Functions of
Human Organism Pertinent Art The present invention relates in general to

the art of biolpgy,JausPamandhpaiRals Py InesYiA8d MANGR&aMA Functions of

particularly, it is related to methods of optimization of a man's functional
condition through non-medicinal, ndhiaRitl &3@8ure of the human
body to a flux of non-ionizing electromagnetic radiation. Background of the
invention The use of electromagnetic energy in medicine has been known
for over a century. History of the art wa& ¢iti@§a4 4Etail by S. Licht', C.
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1970s physicians' interest in therapeutic application of electromagnetic
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body. At an early sta%e it was believed possible to kill cancer cells in situ
by loBaMaR &M 8k hePreLtiFipe S eareaactic dal&trs less

resistant to an increase of their temperature, compared to cells of

unaffected tissues of warm-blooded animals and humans. For this reason
early medical microwave apparaBRch@ieadsnibe By eitna radiation

power asspiing et raleass dasgellissyescarlide axcassofheah for over a
removal by the tissue's blood flow. The trend was still continued after use
)

of the<BIBBIrSHHBRENE V61 athe Featlisy drdetaldy apphikdto difdreind and A. W.

physiglagdicals respritses ehorgapismentranartificialdoceloverheating:of interest in
their tissues. A bulk of knowledge of these responses was obtained as a

resultiSTHFYES ERRNISRIER U ST B Teemara iintiedra ey Bdherf 6 the entire range

hygienisi kaguiranentsopsafetyof. aresatiomebriciarayasRUIEASand live tissues
receivers. These studies revealed that hyperthermia induced in a limited
volurfEeBivBedenas Batvbe used as a therapeutic method making it

possible toatiainA prateetiverespenseefirctisintakin heser asso6iAtedl by local
with local inflammations. Because internal temperature is one, of vital

hom&BStas Bar RS BT AN HISbERY SnfifthiL s IGSAIRYSERh i g nerease of

is "regRanizedelytoe Qigphisii0bRstoPatneReRc ReUsantareasionded animals
trigger a package of responses preventing propagation of morbiferous

agent&hYEHEThE IS, KRALAADN BrSRtAbWATS BRETAPROFaHIuYRG designed to
local fhypesthemiainistennalstissuesandistisaulating therahyspretestiNen excess of

resp%relgte rses%f(}paef i%rrgtﬁg Itsigs}ugﬁslsb oe()%nﬂlgmgs"xe}le 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 aimed at development of hygienic requirements on safety of
operation of microwave sources and receivers. These studies revealed that
hyperthermia induced in a limited 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-
blooded animals a local hyperthermia is “recognized” by the organism to be a

pathogenic focus and a reason to trigger a package of responses preventing

propagation of morbiferous agents bevond the focus.



for over half-century. However, the sought effect has proved difficult to
control. The reason is that the package of general protective responses

chosen by an.organism to fight a local inflammation depends largely on, .
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focal point. Imairderiiep affjustziaire thepédahoe dithertpactabeppiéamohevas made
antenna array plane and surface tissues of the human body, this space is
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above device for focusing of thermal energy ihside human body
substapitiadlytdifteérentdnom therconverimaabmpihod: ofundigrbavave controlled by a
hyperhermiactintemal tieses by XPosing SKin o SlagiomagNelo. ssue inside
waves coming viaairtrom an electromagnetic horn or another

directionabdgpe aimtergia. ldyperibernieofppetissoés imsidetheifocatnetic  waves.
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molecules; thereh

parameters as ‘i%éhs%i%%éigligyer. Ali these special features of exposing live tissues to
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 operating 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 unique feature of electromagnetic waves of this



effect of spatial heat release gets maximized in water-rich media, such as
biological tissues. It also rules out any phenomena other than heat
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undeftAdRAHBHER B SEhOlopy € e]wglt@g@wﬁg kil cell elements in the

co-onclinated-darclese tevw derares alhmpuatiexperipentialoRRd of the organism.
theoretical studies in the area of interaction between millimetric radio
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effortwgeesfilatrapoiiatheat sespevial-seasian ofilel4aeR Acagemu@bn-wave’, or
Sciences'. Clinical practice findings were published 15 years later under
separst&e8iel6. Disclosure of the invention The idea behind applying

millimetricglegiramagaeticivavasiafpan-thernal dptemsitniordpedicahgnetic wave
purposes was a belief that they can get involved directly, i. e. without

beindFERSTorReintd Har MddgakorydrodBessuigies s, orgdmrician N. D.

physiolegicrbsysigMmand Saanismsdn Mve: by peiamitgALeRaRet experimental
information function. The idea was essentially put forward in. the late

1960¥ By EOSTBHeEHAT VY Siggddnierarioporteteanidinsmefqdio waves and

behingh,ehsesvablecehangasrdneRimagls tyRicalr BebavienaflerRpasuEaiiet reported
microwaves of such a low intensity that no physically detectable traces of

their AbsSRSHGH BiPTI08 (esiies' Cotfia DerrEEbt ddd> Prasinan-eiishaBizedce findings

that thertasaniiidar matveradiionuieintpgdaceshasa 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, enfljusiastic adaerents ohsedical

applications of such 3 radiation insisted on regarding non-thermal effects
as strictly Spedifie, irethedsepgleng millimetric electromagnetic waves of non-thermal

intensity for medical purposes was a belief that they can get involved directly, i. e.
without being transformed into heat, in regulatory processes of tissues, organs,
physiological systems and organisms in vivo by performing a certain information
function.

The idea was essentially put forward in the late 1960s by A. 5. Presman’ who
suggested a hypothetical mechanism behind observable changes in animals’ typical
behavior after exposure to microwaves of such a low intensity that no physically
detectable traces of their absorption by live tissues could be recorded.

Presman emphasized that the term “informative action” he introduced as a
synonym of “non-thermai action” should not be interpreted in the sense that there
was some kind of a specific interaction between exira-weak electromagnetic waves

and live organisms. Still, enthusiastic adherents of medical applications of such



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
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determines the number of equal time microintervals making up a T-mode, each

microinterval, in its turn, being quasi-randomly distributed between the duration of a
trapeziform pulse and the duration of the pause that follows it and shows a zero
radiation amplitude. Over the T-mode time interval the amplitude of trapeziform
pulses changes from zero to a maximuwm and back from the maximum to zero
exponentially; thus 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.

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
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authors of the Patent'2 insist that "exposure of the gastric tractto
CW-iBeatiny MduReRalghistesiaved Sanulates! Jemsation! srnespBlssindcpends on

enzy e Whils: With GCWRQIIoN I8 BeFakRR R REPSIRISTSIANRR WS presumed
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assupiRtigmadistingt sesenance dependencabriveandhriradiaionor example,
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word¥ Britie BENdrHaAthe Fatitsieriop P eeitahrieEsHey CotRMAsEH e waves and
some-kinds @i cinfernal compupicatihandicoatiol isien s Literalignetating into

signals) o?t_he organism" 8. 5 .
water-rich media to a depth of less than | mm, 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 altemmative interpretation of ‘informative effect” of non-thermal
electromagnetic waves on live objects is based on an assumption of a distinct
resonance 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 control signals

(information signals) of the organism™ .



The suggested curative factor to be used was not any radio-frequency
electromagnetic waves, which might justly fall under Presman's definition

of "informaiive, xpaasur<tn Al OVHTRINGHI NAUeSIONER: THEYWERtrequency
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molegiiesnand then onlafissdherongdenndration Milimelriedandsive radiation
waves cannot initiate any specific events in live tissues that were apriori .
prediRBIFRTIEERE Jss siptisnafivavercishanpludingila¥ 45 absbrplivrtenika KVCh™.
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changes in a package of some or other interdependent vital functions.
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metahglicand Momechrpicalindicatars ofdhe andiion.etmadlugh dehydration’.

biological objectst0. As shown by results of clinical practice, success of
therddalitteBspheadiorroes FaRMePHEI AN SBSEIHARY S/ ES HteniisTees that were

froma‘i!il%&i_f&%&l'@c@ﬁ}ﬁ%%?%bdﬁﬁi&@%@@%‘a%@&%%@%%? 1K 8W¥sorption of light
factors of importance are as follows: selection of a target point (or a

systERFBRIBIFE) RN BEMIOLR eoH CIiNa B STYa] Toityphanges in a package

eXPQ%K@:ﬁ@E%@ﬂE@%&?&E@ﬁeﬁH&W%rﬁ;ﬁé’t’i@ﬁgnﬁlﬁl"s theselscted Waskervation of
point (selection of sequence and duration of exposures for each target

poinPiisrecBABLRioTe MapisHaaFdPHialec b MiearshaBihy sipdiggtors of the

identigalmilimetHseapt Sigepaiits on the central line of abdomen
in two target areas - just below the tip of the metasternum or above the

top edge OFtHBOPILRY dRfelinesr g drastici/clrsshe Adsirgapputic application of

accejgratge-hanlingiphastricaiicer flelispinatien Offrgn gl e8|y than from
respectively. In either case success depends largely on how close the

seledtsteRifFhASKEIARS RYPROIBEIEHTy ‘AEte PolMBOERR) gfeg:s follows: selection of

acupypghiselast thak aradecommanded forinsertinfibe ipsmotineediasy for an

into the skin for the purpose of treating respective disorders. 6 .
exposure session; selection of exposure duration for the selected target point
(selection of sequence and duration of exposures for each target point if there are
more than one). For instance, application of physically identical millimetric band
waves to points on the central line of abdomen in two target areas - just below the tip
of the metasternum or above the top edge of the pubic articulation - can give
favourable results in accelerated healing of gastric ulcer or elimination of cervical
erosion, respectively, In either case success depends largely on how close the
selected skin areas are to biologically active points (BAP), 1. e. acupuncture loci that

are recommended for insertion of the tips of needles into the skin for the purpose of

treating respective disorders.



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
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essentially “informative’ interaction between millimetric electromagnetic
wavERRidstAe l_fv%dt@_r,%@&ﬁmlytthé BAP TS FmsHeckmtipAisputable
uniqne’-arepertiesef IIlimetric waves Blurs And, diteR, HodersiaRAingQf risks of
the fact that'the content of curative effects is much more the result of
Whqﬁ@ﬁﬁﬂ@i@@ié@ﬁr@ﬁ@'@@ﬁb@%ih@dmﬁmwdhan whatever
attainablen Uyighgin Waye RarAMele Settings. Al unaveidahle seauence ffoues by
this approach is a "dangerous oversimplification of basic acupuncture
tradifiissiotgeutatdiadsege by meﬂﬁaﬁlﬂmaémsﬂ§ applisBp@hhbisdr resonance
that BAF-EQr SXRMPIE, ATESeNHAY {eeQUMERdatns QR EXPOSUE Olon between

BAP to electromagnetic waves so far fail to indicate if the exposed active
poinbviiiiiBetiis tiicalionvsadicsatiatey stde Bethbvenanates, sepejoncally the BAP

limiteghRy, e eROSUESHiINE ﬁjﬂﬂﬁee ‘?@p@i‘ﬁ‘éﬁ%ﬁ%lﬁfﬁ%@%ﬁ@@s blurs and dilutes

balance of arousal and sedation in different points that determines the

treatirdptsitaetios of Ervefidtihthdhapprenaegreettinspoieticts iswed maete the result
that grpRysicianyie.generRli% hasRMLHENG: SeCHRMadNeln APRICAIOL: attainable
available can treat only one point at a time having to rely on his/her own '
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of the QveremRRs e P AP esisof AllsgrtlYe YIRS £ARRRINES O dosage of
millimetric band waves as ‘'messengers' to biological objects is

external 1mpact that is applied to this or that BAP. For example, present-day

recommendations on exposure of BAP {o electromagnetic waves so far fail to
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 alone, even though it is precisely the
balance of arousal and sedation in different points that determines the treatment
tactics of chen-tzu therapy.

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

Another negative sequence of the overemphasis on the hypothesis of allegedly

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



7 that research efforts get distracted from electromagnetic waves of

different wave bands, which, however, may be quite valuable for

therapeutic treatm fh yareas,| han . .
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target skin area and the natural linear dimensions of "active zones", as
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of biological object’s functional condition by a flux of low-intensity
centEeRiehandh Wageisshin arﬁéﬁpfétéméé m@tﬁj@@l éﬁ@ﬁ-ﬂ% @?ﬁb@@t‘m@miﬂm@rs and
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above patent” that, with a wideband spiral antenna used, the microwave
frequEridy bé Y’!Fﬁ?sfénlWiﬂﬁfai?édﬂﬁef@mmﬁaﬁ%imensions of the target

zone (thepg e SRAHG Bl REITAMABINELGAYES) S PHiBa -8B  omagnetic

distance from the antenna face to the origin of the wave zone, the area of
the BEssEemeHid8be bea8oUHeZRoBY, 16f tHE hdfyatbbuy-suerl. prpaetric band

same Hme Kis eriaddhgt dhey splepted apPIcalion FequencyR8ines. Again in
oscillated 0 to 10% by a quasi-stochastic signal
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 to 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



varying from 20 Hz to 50 kHz, very much like the sweep of a millimetric
carrier 8 frequency within a few per cent of its central value. The choice of
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application to have a fairly good;theyapeutic effect in,asthenic condition
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treatnhenk ¢f hfenicstmonspeeifiepdkmomannya cartiibevasnsar andsanvess sufficient.
otherI iseases. However, a number olf d{sadv%ntages became obvious as

e GSSEOI’hdUIa 101 Was se bﬁf dn ereclronic tnmmer. . ..

well, of which the 'most Important ones were a possibility of an erroneous

choice of Cearigrarequericydmytittrenphysiciareand ifficoitiessoi@iminged their zonal
spiral antenna’s, electromagnetic waves at_the target area,Errorsin,...
FroqUENLY LB CHORTEE 0 B CETS 1N SbSARArSGE! ANaLiL it foguition eatment
applicdtiopereseltEssakich pinltheddaiity, resghedihicogtrbversy, dboiment of chronic
appragelies io.NeraRY.ef tis.ar L disease. e siuaion as further
aggravated by the fact that use of a spiral antenna called for keeping
unchangedassreset mutoldr arf ahegeiveritofstire ante nviavface @nd/¢he of which the
targef, 5@&3@5 ?]ﬂ{‘ tt essi n..bﬁq‘ig]yolugt_arly maovement ef the . .
patientss body, I no‘?%ﬁr%élﬁzgé%fﬁt & neede %oesolﬁ%ﬁ, %‘ﬁ%r?égecﬁ‘}heé frequency by
distaticerbativeenaneé dbfenizand theihpdysivadingitora chepgeoimgetic waves at
energy i density. WhIgh IS, known.i0.vagy I inverss REOROHISRIONNE compararive
squaree g%t’ﬁe rc}ril%étaince §romnfhees Urce o the lgfgposegosﬁt%%e. Another  Paratve
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expodyréahiaeaidver tHosemedratienpatiottedulimditispisgssiohaed a preset mutual
o A 1 e e S B i
biologitalyetivenovement of the patient’s body, if not immobilized in the needed
position, changed the distance between the antenna and the body leading to a change
in the energy flux density, which 1s known to vary in inverse proportion to the square
of the distance from the source to 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 applying centimetric band electromagnetic waves to biologically active

zones of the human body.



zones of the human body. 9 It is offered to raise the efficiency through
exposure of biologically active zones of the human body to centimetric

band elegamadnelic WaYes:. AEANEYAIEndn I0EAtlEqUNAIRLI M ve sones

exposure zone (target area); - at a constant average density o

ene@ﬁhﬂﬁ}tﬂﬁ@d@ﬂd@th@@éﬁf@barﬁﬁmﬁﬁ@mﬁ@aﬁbn of the
EXpoSuUre, %‘Lg:{;@c’a%léhg@ﬂﬂ{e‘é?fg N9, Q4psl @{}%@ﬁé&}{%&%&%ﬂa&%&@ ),
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kHz range; - by circular polarization of the emission; - as we .
preventioribf egpeisuieteregectromisigndtie fredoy dfumnipsaghotitHe Bewjon;

other than %@eam[;%‘%&@é SRodtMATIREER HOLRIRNRraGHGe thal aDXMISERAR, quasi-

is cured best by a special apparatus designed and manufactured with
allowanseenisropetaliititiesof thdzonegst area to be treated. When a

single appg{p&ﬁdﬁpgg@&ggﬁ%@t&{@ég@lity of diseases at any

exposure areas different physicians may choose different radiation
frequenciess whiERTbmplitsrisoom paresrcoftrdagenteasttdigklg of any part of

distq&s%xﬁ% &%%@q%%gpmnt of an all-purpose

frequency-adjustable electromagnetic wave applicator contributes to a

better effitidricytstther2yadl expuvatiecnibihcdly Abpsheativncefididissy ly a special
further jmproved; By Dl ARG IRG2aGHY AuX I8N UNChBBEGEs of the zone or

throughout a treatment session and putting this vital parameter beyond .
the fesdckpopetinatest IMdQeurheingloposeitoshivadeh Eapapiitsslop! a totality of

elecramagnsiiciheranythroyely éﬁ@i@ﬂ%ﬂ?%}é‘ﬁéi%?féﬁ%%m&t radiation

signal by an alterhating signal that varies quasi-randomly over a 20 Hz to .
50 kPigarsnge ad b Creae el 2R foadh iisgUATah IRIES Mg dstorts analysis.
clockyyise, 0L RRMMERCIOSKaVige faralign AL {IE!dfe. PO RE R R tic wave
uses quasi-random frequency modulation of radiation. In the proposed
appaistieEhissisRiSEasplitude afes Wittty qwasithandendly; giposure method.

additiopyfinear pelarization igeplacedwity gcyarpalatizadien-aBd ihBux density

sense of rotation of the field ‘is set at will. Circllar polarization makes it
posSIBRBISHAG PP I HESHBIBS SEYD OthenthRyEe Re s s i dpagmeter beyond the
maintain, theis,aydtual position unchanged throughout the session, thereby
making unnecessary checks of the distance between the applicator and

the target/bisjet BpicPtRNSSSHMpIFMARGthennekitienpprédtmagagic therapy through

describegh.Belons g apriicaiordsRranoht in.goptagh Wit thei faragtaredar varies

o thguggiq%/m\{:iaorilgfa(?ver a 20 Hz to 50 kItz 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 their 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 is brought in contact with the target area of the body via a pad

transparent to centimetric electromagnetic waves. Treatment emission 1s started by

pushing an appropriate key on the front panel. A preset duration of the session s
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transparent to centimetric electromagnetic waves. Treatment emission is

started by pushing an appropriate key on the front panel. A preset
dur%%ﬂiﬂ)&éﬂeﬁﬁ&ﬂ%%kﬁh;%?%}we& mgt'ﬁag%[ﬁ%sﬂ(?&naﬁgalﬁy when the
generation is stopped automatically when the preset time ends, and the

end mﬁﬁﬁét‘g‘es@imisjmmmd&f B}ﬁ_amsiudiiﬂ_@rsignatem’mef propdsiad signal.
method caphe mbadiedn the,deul g&%‘fﬂpﬁﬂebgéWge H0& REQIONRS,

closest to the one disclosed here is the one covered by Russian Patents.
The prototyperenistpied aasicinde: ofrexiissins dhbioloytbalinactiveredrims Russian

of theLuman siAa AN eiRetipmagnelie IRl A AR S ive zones
wave band. It comprises a microwave oscillator, a modulator inthe form
of a plsbgduvanaskin ioiseommibalseeh ehwiznoragmdia ptkhal antenmewithwave band.

beam dgvicedor determining the: eptmum distance &e_{wee%hﬁb%@%t%gﬂgdmmm

plane and the target surface, all these units being series-connected. ‘
bearPifigicayisd @viea B thengrofowpse dstessenttlly bermadupcoffoawdetermining the

direciea gt spieeSHRRUedaNthe ANtGNRa hodyat Qt”%?fé?:e,eﬁmhese units

other’in a manner that their visible beam_s cross in the zone which is _ .
optirAtifg fsFigtecearaeteted ITHeProoE pelesds acprivicbiccipeaiitiphade essentially

array,pIANgs anteRna; LN IHan g Ce Wk aAne %%Hé%ﬁt_%ﬁaafn%@}lét an angle to

The device described in Patent” also provides for application of an

“antSaeta Gheym thepanpribviethain iehisebeampermsati sheneongiselogleds optimum
phasg,afaysachglement is an independent antenna with a wave

amplitude and phase control channel of its own. The fact that each array

element |AtAGHEE RS BEC T AtMEinthdny MEFiteg alevtrolrranatieniglogthsr than a

essenfiahionralrHatior 6f pand Provigian for. the seuahhefechpf thelr p%;ovides for

superposition in a givgn point. To assure constant spatial coordinates o
eachPAvalsBuRie 28| AffEHRa e me Mgt ard ANy T-andiigedhin eomponents of the

mUIttBL%TﬁgéheHﬁﬁyef%@y @E&Hr@eﬁl%"t' @létﬁ[ ik AR gﬁt@n\ﬁ@%‘ﬁﬂ alQale amplitude
directivity diagram. As for the device disclosed in Patent 14, it launches

not &UBIMEARS BRRECSIRRAESTe el dkh ATetiCiwalie! e grsltirettvitiement launches
diagram.LemaRing.atiely.eanstant i3 Ranal apleaNa RS Ul 8MISSICRation of,

in any direction other than along the perpendicular to the antenna plane,
in oth&t WeNdEoR -t aptehhaltectiy heigerarmeesewiha whblen point. To assure

howeyglidhesgavice-giselased ir Ratenitd dsaatdreqframeefeqtSents are rigidly

described above. A high frequency signal from the oscillator of this device _
comBEIBeadh TanIdtiRl sRmERtofhdpRehiRaAtehralily sHevpoRrt Billy; 2 varying

that {sohy i vesulfing arRdiglion, 9HRI e RO IANZRA. £ OF PIRRESHN B ches not a
target surface, which is likely to
plurality but a single electromagnetic wave, with the directivity diagram remaining
strictly constant. Its planar antenna rules out emission in any direction other than
along the perpendicular to the antenna plane, in other words, from the antenna to the
target area. On the whole, however, the device disclosed in Patent’ is not free from
defects described above.

A high frequency signal from the oscillator 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 ¢m so as to

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

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

kN



reflect some waves, should be arranged at a distance of at least about 30
cm so asto avoid a detrimental effect of reflected waves on functioning of

the E%t%r%‘é’% ﬁ%E{LJ%t? éht% %'i@?&% 3tandardization;of BINEIRAkolved in

con etermine erapeutlc e e%ts of exposure to
electlmr@gm@o‘\ma{s @ﬁmottquatmy si@tt@ctwotmggl@\ﬁc@ ASmondiephdixed and
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maintained by the patient w ject e visua
asseassmsnmf@mmtmnaﬁtﬁ@ body's tanrgeteare ahthehotinsersootiprint of the

pom{lg kﬂ%%ﬂ %R&!)? B%%ﬁg“t%@% %%19'%%9 ﬁ%%ﬂ%rl%&a&ﬂﬁ?&ﬁﬁ%%ﬁemm effect.

efficient therapeut| ct Bes an involuntary movement o
patle‘%ﬂssdbad?,nawayﬁmwrmeoymse‘sgibthegw:ﬁoh iy yesuityiiram the pre-session

und %}ggj%l[ﬁose 9 glﬂ@ Qea qﬂ@é@% %Hglll e ‘I’l“ﬁl% tg}?er%?f %ndéqﬂﬁy during the

deV| erein solves the problem of enhancing €éfficiency of
elect@@gnetic therapeutic procedures through assuring an appropriate

control of1EXPRSKLE B?sr@}%%&e@eéﬂ'%%%é’f H%eg%‘%}?é%'inﬁ @ﬁ&ﬁ%@%?ﬁ?xeney of

fact that in the disclosed device, which comprises a number of
serueﬂé,eé@ﬁm@gmrum@m@mmn@*@pndmwa%u@smmbﬁgaaﬂm@mmmw control of
the fg}g%aﬁglpﬁ%g%@ndom signal generator, an antenna in the form of

a planar synphased array sending a beam square to its surface, and a

control uritbbBrmeetethtorsablsof thassutasitdibeaftenat unlike ticttsed device,

priorv?tﬂci‘?e&’éﬁ@é‘n?e%ﬂéreﬁlﬁq%'&“lﬁ" Q&'i%%'%%%@c&ﬂ”%‘iﬂ¥§51ﬁc‘f§c§i‘ﬁ§‘e£”(fmmowave

wave band field, and is provided with a fixed-thickness planar pad of a

matetaiiiphicrisednsiaranthe farislot trswiserandrnfregbangsneanige. an antenna
The gnignngiis of 2 SIRING BRe M U-SYIRlngS g’fatBSaﬁ[‘E%%Qa% Ve urface, and a

arranged so as to assure circular polarization of the field and to change
directivyrelf i8itcamieisictHanterfoahdhastenntls ircunanpelavpidgothat of prior art

OPerglian.of e OIGIQYYaYE OFS] Hﬁ&%‘hlﬂﬁg@ﬁ&%@?'&yééﬁﬁﬁé?ﬁ‘ét&}l\%yband field, and

waves that are reflected from the exposure surface, which makes it

possibleregided thetlistined hetleash thaanfsashal) pﬂaméiaﬂd Weaargeransparent to
Surfaf‘?&d%f&hﬁ\%ﬂ%é%&fﬁ%ﬁ@&W%%@ without any detriment to

generation of therapeutic waves or théir therapeutic effect. The distance
from the ARty thelkpoatecdipaceitr sHerboer s betapietna divider arranged

thickgess,0fatie1eCLieP R0 RR MAAROE A MAETIRLHARSRAFEAIR of its rotation.

centimetric band waves, Such as cotton or animal wool. Figures
ilustrating Bieldistslodied aeeRsa are s ariawdarization, 0peratlon 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 target surface of the body to a few centimeters without any detriment to
generation of therapeutic waves or their therapeutic effect. The distance from the
antenna to the exposure surface of the body 1s 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. 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;
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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 varyiag Sae” ?Oif LRLRfion, eé'e.ﬁ'r‘?gt 858 % ﬁl\é‘% goélééﬁé%'{“%& the case of
feeding an nnas |at|ng elements fie case of Unch. nging sénse o
rotatimnhahfielg seige 61 Sidkiview HEntenna showing mutual arrangement

of printed,gireyt sb&’éj‘%dé ' sirelnes,and fadiatn ea'x%@(fg;tl%emgoﬂ printed circuit
Dlagram s%wmg mutua arrangement o root stripline an ntenna

elententdtriplinetoplemissidrgbiating mgammmg electronlc system The
disclosedgdevi exﬁf aB). %m&r'se%n% hing CO“” g{ il 5185 E%yand antenna
d e for ran

oscillator 1,"mo in the form o a pseu om S|gna nerator,
planabmmean@B}wiﬁbonsttr@h lc;netlnycmon%taugtdmmfaﬁéeabove units.
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is maiwitiaied hyreodrdgier tAickribssfoimthg diglsnide-padSn Thenaietentsigior, planar

pad gnéc%ﬁﬁé‘%e g 5'8%}% (3l SUGN AR, Ef?oﬁ‘t‘é’o ch"%'%'?f‘e'%ms%éf&”ﬁ"ﬁe distance

field e operating frequency range. The radiating antenna 3 (Figs. 2
and Egrt'r@@hammpmr@pﬁ@é@h@%éut@@m@w@smﬁﬂ@nﬁa@mrﬁse@a@m energy

few (ot examplenia Qrfiel: e%g&ggésk%%% t%ﬁ}gtgy iR %fa%%?& Bhickness of

to 10, arranged as shown In Fi 3, an
synpﬂhasbdlme@ypﬂ@oﬂt@@mglbéamp@ém &t mafireef angaiécr@lhawh as cotton woot,

a”te g%&%?e%} & SHRUOG ALY e';%tﬁ’l g‘@é@%ie fR\naygan amplitude

dlstr utlon 0 among antenna's radfatin fments assuring them
an excitatiors leditngt sweendandinimize 2thoadide iemissiompheyrrongdprcuit board

ma|n£ a%‘?&ﬂ%& 2 elllef&)@ﬂ%ic%ﬁﬁ%ﬂ@tfggr &f le% q'é(&ﬁz?tﬁ%g elements which

striplinies is found convéntionally, with account taken of the fundamental
frequeneyobermission | Eavhargtidtng kiament!6ae 20eod theanAtenpdy3neking up a

conngglad (o, a3MHpline Ve{!}{g!}u}g@&&rm%&'gb Jrﬁﬁgﬁnﬂaﬁ%‘#ﬁé Qali‘u‘téﬂﬁa s surface.

microwave oscillator to the pairs 11, 1 9, 20, respectively

(Fig. By Bowliowiiaidt CeWsienide é@mlmﬁmbfu@héiﬁ@ﬂpﬁimaﬁeﬁhe field among
Possille by canfigalon. of.anenna:clemants, Aad A ASINEd S Lyould minimize

layout of the stripline divider. The apparatus design permits alternative
embd&dirndatemafsine deeicé feathdnyaethersvifchastelonfixddsdase epniiguration

the fi@fdfﬁgoﬁﬁ@r@%ﬁﬁlﬁ@gqp%um conventionafly, with account taken of the

fundamental frequency of emission.

Each radiating element 6 to 10 of the antenna 3 1s 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 elements and by printed circuit
ayout of the stripline divider. The apparatus design permits alternative embodiments
of the device featuring either switchable 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 correspond fo 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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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.9.0f the antenna 3, as shown ..
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radiang poin 6o i‘o of the antenna 3 differing in length so that points

of each p&epedxuitetlanitidipresetnpiaset shift(Rig.cs fhReyardie Sscohaists of the

stripline arra ent alternative, the antenna 3 consistsf the, p.c. board :
28 nhlk S e o L P el R RE i TR M0 SO o he
stripliepdivideridat fbedscthis Microwave signakfranfithe dscibatoiizmr to antenna’s
antenna's. radiating.elements; and a dielectri d.30.wh hickn th
st B e e e e s 120” of
moniter cpmtinoguslyecomplidhee 6f. emission's quality with specifications,

part of energy. of signal ing fr he.microwa! osciPa 19 - .
antenna‘sﬁ% |§F§gqgleﬁ(§{§{§1isg8%%%hdg ﬂ%’gt%ﬁé{@\é%cs?rig in(;?é1 “,1\(/)\/1 |Schq|l§(lilty with
directiyeccormectedptottiod mrcrgwaleigseliatomiseeiFign Thanddatto thescillator to
contrglynit M3 10 SHTRIe AN S0IA EleMEnt 32 SEPAUAIR LYY QIR direcny
stripline p.c. boar %n t shown in Figs. 4 55. Arrows along the stripline

31 andrthesistdi plinkcbracohwironvshdlaotersnd elehemd32 & ot fiow ohit via the

: . . i i tivel
A e e et el of e SRt cAm o Tt sovn
centimeltiigs-bardelzktromeagnelinfisids danibe itdsuatedbhytaploxampleh from the
of 0%@%@&9&%@%&%@ rﬁﬂ%tfdélkwﬁ?%ﬂ%%%%%%%& BsMiator and to the

asthmatic symptoms and other morbi ity factors, such as allergic
responses] vorisegperivatyof infectious diseases of bronchi and upper

airwgys, e}ﬁl’ E%BH&'&QR?%? ﬁ{g) %g&ﬁgsgﬁt%etﬁg@ 5&?&%&%{%’%@5 %@gtl&p r?ctn-thermal
resplratory tracts to centimetric ra al , (he

10 waves. More specifi th
appliceniongieiet efnthe dheiioisagndingleckisapad abea Bt tiagdedys an example of
coverpgui o aPaxesesingon e ddie.al e GAlRr BORERANE) asmmaiic
the bottom apex, at the xiphoid cdrtildge. Taking into account the
averagewiarea sfdhshoenpahigant diceestrianlles tiéctavicspregsteapphuences of

the ahoVe;INERraREMIS BFYEHM Pand upper airways, etc., through dosed exposure of the

chest-side skin projection of respiratory tracts to centimefric 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 coliar 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 to apply the above therapeutic procedure
generates waves at a frequency of about 4.1 GHz with a wave length of some 7.3 cm.
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 aiso set within 0.1% of its basic value. Circular polarization

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

flux is 80 to 100 uW-cm™. A dielectric pad between the antenna and the exposure
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audlb signal, along wit nann uncement on the digital session time

displais sigfatsanyrKinthofffddis censlitidirofitie gpplxhtysa thelihe atimht warmth
contegl d e f.ro V. eling,

e g e A oo gl s s
sensel ofteotationtis cevear dedthy the gratidmwdterhshiefhe fedidlaphking or another

prlcknr%gr n@&f‘ﬁh@ Akzindefinable sensation. Clinical trials of the
dlsclose met pparatus were carried out in three clinics, two in

St. PetersblingrahttioleofrtiMoticomsclihadiald mdohppdradltsatieatsiefaget in three
grough(r)l 353 &06? ﬁg 8‘%9\}?9 é%c? '31?69%%%0%58»\17’[1%“3956[‘9 ﬂ{]vQR}Qi adult patients

groups was appli cab sclosed method and device for therapy
of asfhgnatiocusymi Qfomsé?’obmm@ erachibationgeribdsot chvonisdrorishiagroups was

aSthg@:CIn;%ﬁ?‘:r‘% o gl ‘aﬁkgc‘f@s%%sm‘é’t%oed Gaiad.put ?&"ﬂ'{&& NePACKIRAHOD v mptoms

of m rapy, with the diagnosis of "a severe and medium-severe

courskpigliseasebaivme pisoidsed rhathod bicaphlgingbarmindichafdill the cases
hon- W&@L%Er?é&%t&?%ﬂﬁl‘?tiﬁe"‘é%‘éﬁ%‘é’ﬁ%tﬁ? &%!Hc%&f‘%&'éﬁp%ﬁ%%‘é'ﬁ?agmsm of

was shown by the stddies to be a fairly efficient non-medicinal therapy for
treatiiesst ofeFohohidivaissAness Wit eaAlbaSed without any limitations

for curing bth agulis.and dhldisn. Applicationiat the.diselpsed dsioe alf-tremmal

strict compllance with instructions - does not résult in any untoward
effectsedapfiopndiusingea distothfohictheofrdbgniBpriosed 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
children.

Application of the disclosed device - in 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 aduits 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 faster
pulmonary functional recovery, thereby making it possible to reduce basic medicmal
therapy, among other things, to lower doses of systemic 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, a majority of
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exacerbations of medium-severe and even severe bronchial asthma in
childrethverynofihisto psastfmatitattackboatithettasks first dayyerpvarst day, never
failing, #0.vield such & Rositive: ird day, S0 0% of o
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most welcome response because clearing the phlegm from bronchi gives
childiesrappre dnee dosreformoematphy sichicanthstivsghoro tding tecfiprlingss clearing
of 0%&EHE’%?%%%%B@g?gi%?ﬁﬁﬂﬂ%9@896'11‘@6 ?n%% 8?1%%%%%98&1 activities.
contributes to nearly twice as fast disappearance o dry_ ralesanda

general improvémerioofipditegscy lob bipwys IMietasraide dkstcerggication of the
notcaROYDENE R I R0e A0S e RBIARYANNE Saies and o

reliably established by instrumental monitoring of the respiratory function.
On tigengtsdlanitierapeatico! patency of airways. The latter convalescence, noticeably

better than the one attainable with medicinal therapy alone, is reliably established by
mstrumental monitoring 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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dated 30.07.2003. 17 CLAIMS: 1. A methbd-BYloptimizing a functional

condition pf & hWMANCIRBIRILSMEIG FIMERMRIEVHARDRT NG BARASUR anism’s

of biologically active zones of human body to an electromagnetic field of
centiVASEHE Vifatis SHHICERAFBEIEF2EQ T thizk Bt Isrln GItas wewierdyman body

gets gxposed b Avavelengih whichiseauivalent in.lnean JUPRPHIeR{Cthat each

the target area, at a constant mean density of the energy flow throughout
the Sipisicalseadtivis, 1HBCeSGIO SHROSIE il HaTATRkREIRUHE S st IBH BleR! in linear
quaskraadesmly &hanging2Q Heto 30 kHz3ignal with aclieilans the energy flow

polarization of electromagnetic radiation. 2. An apparatus for )
impl SN RS REPREH A SSRIMUS FENam Y SIgkth pRgia gplitude-modified by a

seriegicQARAIRE sl RICIOWAYR,056ilator sB-Meduiakoy iBithe foryRfzation of

a quasi-random impulse signal generator, a radiating antenna in the form
of a PREHAFESISHASANETAY; and a control unit connected to each of the

above units, charasiedzed in-thatihe.apteanads ohawesntimeticBandin Claim 1,
circular-polarization type with a plane-wise fixed-thickness dielectric pad
of a ATAEHAIWIRARTISTreRiulsarehth ofieIau GPIHE 8 veraiftg fredisivgror in the form

rangey 3. ﬁ&ﬁ%ﬁ&%%siﬁ%ﬂ@r@%% Sdaimd.chatagignized dethat themathm of a
is of a natural material which is transparent to electromagnetic fields of )
the deARRG St MRl baNd 289 Mh pyalattidtasoBrsinted 1A eihep the above units,

charagtgread-inthat thaamennadsof arsiripineMpe. RnARfRDAMMNSBStion type
claimed in Claim 2 characterized in that striplines of the antenna divider

are atidhgdtess Mo iahtbichnatarishgisabih Jrarediglanbieh is ransparent to
changg gireciiRbpE s ROt AtQRe kS range.

3. An apparatus as claimed in Claim 2 characterized in that the pad is of &
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 siriplines 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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