1 A MULTIPURPOSE DEVICE FOR TRANSMITTING RADIATION FROM A SOURCE TO AN
OBJECT Field of the invention The invention relates to an antenna design and may be used for
effectively concentrating radiation emitted by a distributed source on an object placed in the focal area
of the antenna. Background of the invention THe last few decades have been a period of transition

from powerfiil singAeMlgEZiggt{%g%pﬁ E‘Efé‘@iﬁ‘@ﬁﬁ%ﬁ&frﬁfﬁ@@k&ﬁﬁﬂﬂaﬁ& klystrons,

traveling wave lamps, an on to distributed radiation sources consisting of a plurality of single
solid-state elements. Similar deveié&adms¥2ER A APt WBREUEht and ultraviolet ranges as well.
Powerful single lamps are increasingly replaced with distributed light-emitting diode systems. It is
common knowledge that a plurality of single solid-state UHF elements or light-emitting diodes
improves the reliability and economic effidiéeléyodthiadmayegiéons many times over. This invention can be

used with a hiohefigct spgelleall (orGUPENIANGIAGIAYRNSDUSH % R AN AN, ONELing

distributed radiation systems consisting of single elements. A variety of invenfions are used in
prior art3giatEesamittgdibrierirorhdssoiwastemarot)ist Mppettisule fecpriveat des dcorareating
liquids with ultraviolet radiation disclosed in Russian Patent RU 2,177,452, published on December 27,
2001, comprises a hollow outer cylindrical shell provided with orifices at the base thereof and an inlet
and outlet pipes connected thereto, anBasksaitend &k ciftivadtital shell provided with stiffening ribs and

arranged coaxigily ywith #ae quigsshell, blijayioletampslagesHitnausinas.-Amatsriabifapsparent to

ultraviolet radiation in the annular gap between the shells parallel to the generatrices thereof and
insertediipftoonmey dHiERsraditiion agurepttie dute mutIEmRg, flxXsgensar sl me sy cTraranspd ave

spaced g {Q%ﬁ&fﬂﬂ%@%@i&k@ﬁ%&%@@%@i%ﬁ?&f haJpletAns QuiletBiRes e saaxial With e

shells, and the flux generating means are provided on the directrixeés of the inner shall on the outer

side thetewflapiapioredeificimnsificie liehiandabtaroletriarsgie anglade wrdré forel hiarathigh

prime C%Eﬁﬁéﬂﬁﬁﬁhﬁmwwﬁﬁ%ﬁﬁﬂmgi?giﬂy«‘%ﬁﬁﬂﬁg iseiticiengy and liahililinowiddde

closest related prior art of this invention is a device for transmitting radiation from a source to an object

that is digtloserlurritiissrningslicatiorrRl 20851 8smestsuprishe-emitiae riigles oumproMes ddiice
compriseg A fiddialian aaeRleeeddpA-shiglded chambey geiharwithabiecLRastionng means and

two antennas designed as truncated segments of a spherical surface and placed opposite one another
at a distiliBetedis fterd rsracidietinetoprmesntatagdatiationosjatitssoditioriay adansba§placed

in the carbined focaateaspllath RReRNRS. ARdhe radiation source being provided in the aperture
plane of either of the antennas. _
A variety of inventions are used in prior art to transmit radiation from a source to an

object. In particular, a prior art device for treating liquids with ultraviolet radiation disclosed in
Russian Patent RU 2,177,452, published on December 27, 2001, comprises a hollow outer
cylindrical shell provided with orifices at the base thereof and an inlet and outlet pipes connected
thereto, and a hollow inner cylindrical shell provided with stiffening ribs and arranged coaxially
with the outer shell; ultraviolet lamps placed in housings of a material transparent to ultraviolet
radiation in the annular gap between the shells parallel to the generatrices thereof and inserted
into the orifices at the base of the outer shell, and flux generating means. The lamps are spaced
in the annular gap along concentric circles, the inlet and outlet pipes are coaxial with the shells,
and the flux generating means are provided on the directrixes of the inner shall on the outer side
thereof. The prior art device is difficult to manufacture technologically and, therefore, has a high
prime cost; besides, the lamps used in it have a low economic efficiency and reliability.

The closest related prior art of this invention is a device for transmitting radiation from a
source to an object that is disclosed in Russian Application RU 2009133146 ?ubiished on March
10, 2011. The device comprises a radiation source placed in a shielded chamber together with
object positioning means and two antennas designed as truncated segments of a spherical surface

and placed opposite one another at a distance equal to the radius of the spherical surface, the



The device is disadvantageous because radiation is transmitted from the source to the object with an
insufficient efficiency, radiation is concentrated extremely unevenly, the combined focal area is not
large enough, and the radiation power cannot be varied unless the radiation source itself is replaced.
Summary of the invention The technical result &chieved by the use of the claimed invention

consists,ipgreaiskisiglenman! ndiation tansMigsien.finn @ SUICE-L9 39 89!&%%&1&95955{9”% of

radiation power variation, a more unifol in concentration of radiation, a significant increase in t
volumeTéfiipiofocamrarceenEBOY kgd deithg ansrtarialior sdeitecitaédraiensesd reliability of the system,

and reduced pewier J8ALreMAMSvantacbBECIRIMEE tBEhRICA! 183Ul ActieNEH ina 59%%.!5%%6

device for transmitting radiation from a source to an object comprising two antennas, each designed

as a trupleidd wignientisiHitdiené deslipigeey.c Stalifsrred witlennenfsriethtioriishitbly jomgfodal Zde
reconfiguablg.gapeaniialion And yelme Aynvahing dha diRiaRsR ReMesRdhs AMaRas & isttibuted

source of radiation provided in the aperture plane of at least one of the antennas or in one of the focal
areas ofasiranHpRitsgifiancalsed placed in the combined focal area of the two antennas. The
curved surface of each antenna may be a spherical or cylindrical surface, and the distributed source of
radiation is provided in the aperture plane of at least one of the antennas. The antennas may be
arranged opposite, or at an angle to, on®uHBtHERr ddtRIEigtombined focal area. This

technical resultig alserachieyed pyafuithen sovidingsthemaitipyrpese;fevies yithakleast gr.additional

pair of spherical or cylindrical antennas in a plane normal to the plane of the first pair of antennas.
Furtherf{SréciRe Uidatsur s BiHemRn s Wies B etarined. Bycartssibilihpalrradistipripateylinders

arrangeghQRROSIte SRR RS, QREORUSE.A @@%@iﬁﬁ%%@%{%éﬂ{ Aabieshig,beplaged therein,

with distributed sources placed in the two other focal areas. One elliptical antenna only is used in at
least twiFhAER i Hmetabukthsdafkiairnprevisedsalthinfaesicdracligbidisx b he misietheadlject

being plagas:tnghe camhingddagal area of these antennas. The antennas designed each as a
truncated segment of a curved surface and arranged to produce a combined focal area increase

significantly thelésnelstiitedidronisgliatsmtin thactsexthrida e Eesspartg Noerh dhedansiaifitiéncy of
radiatiop,ansmissianaTm-8cSRUEEE 48jaRt ARigSising hAaMiesRoigad yithAtdeashadiytharpair of

spherical or cylindrical antennas in a plane noolial to the plane of the firsctﬁf)alr of antennas is capable

of varyiRgEREfadihtionPbiFer aWdatrakiriipbbinkehtsiidn Gethragiitionahdke uitisinfestlegsasding
significapthnithevmwnesicthe-foeal argawithaut seplasingthed agdiation SOUCEHSEIE antenthE a

distributed radiation sources enhance the reliability of the s¥stem and reduce power requirements.
Brief de@éﬂ}m&ﬁdoqu‘é"a?é\mﬁﬁ’émn provided in the aperture plane of at least one of the antennas or in

one of the focal areas of each antenna, and an object placed in the combined focal area of the two
antennas. The curved surface of each antenna may be a spherical or cylindriéal surface, and the
distributed source of radiation is provided in the apei’ture plane of at least one of the antennas.
The antennas may be arranged opposite, or at an angle to, one another to produce a combined
focal area. ‘

This technical result is also achieved by further providing the multipurpose device with
at least an additional pair of spherical or cylindrical antennas in a plane normal to the plane of
the first pair of antennas.

Furthermore, the curved surface of the antennas may be formed by at least a pair of
elliptical cylinders arranged opposite one another to produce a combined focal area for an object
to be placed therein, with distributed sources placed in the two other focal areas. One elliptical
antenna only is used in at least two planes and the distributed source is provided in the focal arca
of each antenna, the object being placed in the combined focal area of these antennas.

The antennas designed each as a truncated segment of a curved surface and arranged to
produce a combined focal area increase significantly the concentration of radiation in the focal

area and, accordingly, enhance the efficiency of radiation transmission from a source to an



The claimed invention is illustrated in the accompanying drawings wherein: FIG. lisa
three-dimensional view of the device having one pair of spherical antennas and two distributed
sources; FIG. 2 is a three-dimensional view of the device having one pair of cylindrical antennas
and two distributed sources; FIG. 3 is a sectional frént view of the device having spherical or cylindrical
antenngg;:ElG. 4 is a sectional top view of the device having spherical antennas; FIG.5is a
sectional front view of the device having two pairs of spherical or cylindrical antennas; FIG.6is a
three-dimensiodakgicee afravdésdceithitat thvespaifsshalliptic ef/knbletsalvith sylbjdcical thedoeal ome of

the joint,ane disthilivedroplies de desareand (o8l a1eRss. copblf JF bR RRCHONANIAIL adpar of
spherical or cylindrical antennas at an angle to each other; FIG. 8 I a diagram illus rating the
calculatiod ot almgoeaidenfgtiof eidhsptadinsitmmermanifeschiptiopofding prefdivedtbnibodirhent

The C'aig@‘?l‘ije’H}&'Hpéife%%ﬁh%yi&gﬁ%ﬁ?ﬁéﬁﬁiﬁg A géﬁlijﬁéqi{égfﬁ a distributed source to an object

- comprises two antennas | coated witha material that reflects UV or IR beams well or, when UHF is
used, made of dé§pptoibaisetehsisnnsagrret erherakiththee s ke offtthn sasearsegyhredts opavspherical

or cyIian(%ﬁlr%gﬁ\&_e. The antennas are arranged opposite one another at a distance equal to between
0.6 to double the radius of the spherical or cylindrical surface. The focal areas of the spherical or
cylindrical antennas lie at a distance equal to half of their radius, and in this embodiment they are

combined as two intersecting three-%ﬁggﬁ%ﬁgneéfﬁgQ;wg}ﬂggae-dimensional cylinders 6. The
vhich may be

means for positioning a radiation source"3, whic
The claimed invention is illustrated in the accompanying drawings wherein:

FIG. 1 is a three-dimensional view of the device having one pair of spherical antennas
and two distributed sources;

FIG. 2 is a three-dimensional view of the device having one pair of cylindrical antennas
and two distributed sources;

FIG. 3 1s a sectional front view of the device having spherical or cylindrical antennas;

FIG. 4 is a sectional top view of the device having spherical antennas;

FIG. 5 is a sectional front view of the device having two pairs of spherical or cylindrical
antennas,

F1G. 6 1s a three-dimensional view of a device with two pairs of elliptic cylinders with
subject in the focal zone of the joint and distributed sources in the second focal areas;

FIG. 7 is a sectional unit with a pair of spherical or cylindrical antennas at an angle to
each other;

FIG. 8 is a diagram illustrating the calculation of the focal length of the spherical

antenna.

Description of the preferred embodiment

The claimed multipurpose device for transmitting radiation from a distributed source to
an object comprises two antennas 1 coated with a material that reflects UV or IR beams well or,
when UHF is used, made of copper or another nonmagnetic metal in the shape of truncated
segments of a spherical or cylindrical surface. The antennas are arranged opposite one another at
a distance equal to between 0.6 to double the radius of the spherical or cylindrical surface. The
focal areas of the spherical or cylindrical antennas lie at a distance equal to half of their radius,
and in this embodiment they are combined as two intersecting three-dimensional spheres or two

three-dimensional cylinders 6. The means for positioning a radiation source 3, which may be



4 designed, for example, as a stand having UV light-emitting diodes or solid-state UHF elements, or
other radiation sources 2, arranged thereon, are provided in the aperture plane of either or both
antennas 1. An object 4 is positioned in the focal areas of antennas 1. The assembled device is placed
in a chamber 7. The spherical or cylindrical antennds may serve as the walls of the chamber as shown

in FIGSdésign&ﬂ%%émw?@g@am%%a{g&@n@mﬁtﬁg BRI68 ChaBiRethe UHFREARKICE may

further be provided with at least an additional pair of antennas positioned opposite one another at a
distanc€'o?H® BrdipigmeanesadivsanLne berrome aroPeyiidadicarke Arsens nlptard eicharartoothe

plane oaﬁtaa]ﬂagtp%ome@an@s?daﬁm&gmi meab ALISHH ARG dherdisyiutest Ladiation Rource

is placed in the aperture of such further antennas. This configuration produces a combined focal area

in the shisebih thebamsicnsibhrisehssisah eniky pdrisrlannienias may sveespiovidietioafisheand at
the bottom,phhg feralareerebaeemetia Shape.similpsLoNe APEAGREIAEL. ARCYSI (D RRQHWE

distributed radiation sources provided in the aperture of the top and bottom antennas produce a

three-dimension&FcEfBifctigcarahen It thecsiigse Bidhrale-Co8rdinatdditssul TPrirdeficatepesates as
follows: o siiGIRIE S hiRiRIacRd IRJACR! A8 AIR:MBE OF H¥P Standd R REeVIded Witk fadiation seuces 2

is/are pﬁéced in the aperture plane of either or both antennas 1 in the chamber. Both antennas in each

pair refle¥iiHE sldigtdiref Sodrddans diaresndentistelens feéatherciiste paithodbiasennptadad HHerein.
When the,slaimeddevicgds onerated, ihisrpasenahie i yse.aotennashavingibesedive of el

spherical surface equal to 4 meters, a length of 4 meters, and a height of 2.5 meters to concentrate

radiatiof 8P RBFFHIAS- UM it GRfER a0 dxediegs @ wrRdvaed iagrtisastuibs Maaswing thisg2
meters. il thG Glaments of gachisTibMRa SQUIES Y ARIRILFaGIALIPBI QRO EREIN RS tom oiNCE the

Iight-emittig’g diodes have a small geometrical size (3-5 mm in diameter), several thousand

light-enfiRGal Hirie sramstseshrPsngdyian 10 sthndRfadessribed \Apaissfareneintteridisiberes
maximupnnki efthedightvrilactaddom.sither of tie aptennasotgasldiinnal pRlicakIgsagsof the

system only total around 1%. Where UV or IR radiation is used, the object positioning means may be
designedasnaieBRSRTBP RO arepin sharbapmepthesstonardingicfgoskample, quartz glass, or
another. Whereriiedistriuied2ouigsiswsed in the UHF range, the stand and the object positioning
means are to be made of radio-transparent materials. FIG.6is a diai%ram illustrating calculation of

the focal length ek 4 s atecRAiB Shral @ardP cCOMFRTcT asteis aravided with rsdintienspwesaent on

the antggazipiR@igknitiiha.rmepicaladcabaighaced therefiun.mbe 98ometicalas in
configuration of the problem is clearly 5 shown in the drawing. In an isosceles triangle AOF, the side

OF Cane@ﬁgi@abrerﬁ Ehibey it efpsources 2 and concentrate it in focal areas 6, with object 4

placed therein.

When the claimed device is operated, it is reasonable to use antennas having the radius
of their spherical surface equal to 4 meters, a length of 4 meters, and a height of 2.5 meters to
concentrate radiation, for example, UV radiation. It is reasonable to have a radiation source
measuring 3 by 2 meters. All the elements of each distributed source transmit radiation to both
antennas.

Since the light-emitting diodes havé a small geometrical size (3-5 mm in diameter),
several thousand light-emitting diodes of this type arranged on a stand made of a UV -transparent
material block a maximum of 2% of the light reflected from either of the antennas. The
additional optical losses of the system only total around 1%. Where UV or IR radiation is used,
the object positioning means may be designed as a container made of a UV- or IR-transparent
material, for example, quartz glass, or another. Where the distributed source is used in the UHF
range, the stand and the object positioning means are to be made of radio-transparent materials.

FIG. 6 1s a diagram illustrating calculation of the focal length FP of a concave spherical
or cylindrical antenna of a radius R for a beam incident on the antenna in parallel with the main

optical axis at a distance a therefrom. The geometrical configuration of the problem is clearly



of the base OA = R and its angle 11:2cos a The isosceles triangle OBA yields: n/R2 - a2 1? R2 OF=In
which case2 The desired focal length from the point F to the pole P: FP =R -OF =1? 1-, 2,JR2 a2
This is an equation for the focal area of a spherical or cylindrical antenna. The longer the distance a
from the axis to the parallel beam the further the foéus moves toward the antenna. For an antenna of a

radius R dMeeantae fanaleliaiann shitisd 340 o AR GLAaturaliltis 7.2

cm, and for a =1.5 meters, it is 16 cm. The maXimum distance a from the axis to the outermost parallel
beam is 1.5 meters for the 3 meter long r@dimian!éou‘rce. These calculations were made for only
the prinefphedpseAxiR rnd kphegleafor cylindfesurface, a multitude of principal optical axes may

extend from therﬁ@ﬁ&@&@é@&ﬁﬂﬁ@%%’)&%&&@? limits of the effective angular aperture of the antenna.
Radiation emitted by all the elenients of a source 3 meters long and 2 meters high to a section of a

spherical antenna of thessanfedength and height within the limits of its angular aperture in parallel with
a multitude of o%flgcwéraﬁs:cméfore, produce a three-dimensional focal area beginning at a
distance R12 from the antenna and extending 16 cm toward the antenna. Radiation has the highest
concentration at about R/2 fnoif a. Concentration does not take place at a distance of over
16 cm from R1todaiddne antenRaRTwe sphissesaredriges st tistance opdiar BXxanlgotbe radius
plus 4 cm use 12% of the additipnal volume of the combined focal area in which the concentration is
high enough begause: congenttaied rad%tionjgrom both antennas reaches this area for the
concentration level of radiation to b@tﬂb& d more evenly over the volume of the combined focal

area. .. . . . .
This is an equation for the focal area of a spherical or cylindrical antenna. The Tonger the

distance a from the axis to the parallel beam the further the focus moves toward the antenna. For
an antenna of a radius R = 4 meters and a4 = 0.5 meter, the focus shift is 1.5 cm, for a=1.0
meter, the focus shift is 7.5 cm, and for @ =1.5 meters, it 1s 16 cm. The maximum distance ¢ from
the axis to the outermost parallel beam is 1.5 meters for the 3 meter long radiation source.

These calculations were made for only the principal optical axis. In a spherical or
cylindrical surface, a multitude of principal optical axes may extend from the center to the
surface within the limits of the effective angular aperture of the antenna.

Radiation emitted by all the elements of a source 3 meters long and 2 meters high to a
section of a spherical antenna of the same length and height within the limits of its angular
aperture in parallel with a multitude of optical axes can, therefore, produce a three-dimensional
focal area beginning at a distance R/2 from the antenna and extending 16 cm toward the antenna.
Radiation has the highest concentration at about R/2 from the antenna. Concentration does not
take place at a distance of over 16 cm from R/2 toward the antenna. Two spheres arranged at a
distance of, for example, the radius plus 4 cm use 12% of the additional volume of the combined
focal area in which the concentration is high enough because concentrated radiation from both
antennas reaches this area for the concentration level of radiation to be distributed more evenly
over the volume of the combined focal area.

Provided that the antennas have the aforesaid dimensions and are arranged, for example,
at a distance of the radius plus 4 cm, the effective combined focal area of both spherical antennas
measures 1.2 x 0.6 x 0.36 meters (compared to 1.2 % 0.6 x 0.32 meters, or 12% smaller in
volume, in the closest prior art device).

If a distributed source measuring 2 by 3 meters and consisting of a multitude of elements
is placed in the spherical antenna aperture of the claimed device having antennas 4 by 2.5

meters, 4 meter radius of the sphere or cylinder, and distance between the antennas equal, for



Provided that the antennas have the aforesaid dimensions and are arranged, for example, at a
distance of the radius plus 4 cm, the effective combined focal area of both spherical antennas
measures 1.2 x 0.6 x 0.36 meters (compared to 1.2 x 0.6 x 0.32 meters, or 12% smaller in volume, in
the closest prior art device). If a distributed soufce measuring 2 by 3 meters and consisting of a

mulituds, gf slermeqts s AIRGadIn s sphadsal anienoa ARereALe cRmed drvice daYNG,

antennas 4 by 2.5 meters, 4 meter radius of the sphere or cylinder, an tance between t

antennad daRial 0f6r< 6-8Qanspies. téiagh reidhgippluenticrh s fargs vollme Sourctoprodies dBmaller
volume dacalareg, 0f 226 Q4G Qf?@ﬂi@eiFftre%rEaﬁheﬂﬂ?@%ﬁéﬁﬁbﬁﬁi@%%%@?%@Cdael Qc?s.l%/,‘f{%ﬁ long.

The effective angular aperture of this antenna is equa oximate degrees. Wit
principalapstical exéebruphiptdranadieivalervils deldagrendrdnoimmahbssat East 600 axssoon a total

of 1,20Q axescfiop foth Ankennas. . nienfl the elements of the source transmit radiation to an antenna
measuring 3 by 2 meters in parallel with each of the 1,200 principal optical axes. Radiation is

concentrated af’d Hl'?grﬁ}ﬁagﬂﬁﬁéﬁﬁbﬁ ff@t‘ﬁ“l@efd?aéa@ht fodditivre thearmnisnya arrhihang, 200 fdcatitnes
producepveny Aficigntibresrdinensign ?)'rff?&%f"r ida? 305 % RGeS 142k %tt)hbglﬂégh

magnification ratio at each point of its volume. n the case of cylindrical antennas 4 by 2.5 meters

placed spgaiiteabpe nstHer seehdiorshdineflf om neiernthahecdRBinéribdilcarerodisg messures
0.6 by Q361088 BAS AL AU 9f & MetelSe » o Withe-spbekicRl ol %@fgﬂflﬁé@%ﬁ@%ﬁé@y 2.5

meters positioned at a distance of the radius minus 16 cm, the combined focal ar€a has a thickness of
16 cm ctilsadhrant ehdigyodemeentration twice as large as in the case of the antennas positioned at a

distance of the gadiys Qeslightlyiaesthaniiesradinss s maiR YIS TNty e Ahaldimepsipns as

well, within the range of 0.05 meter to tens of meters, depending on the radius of the spherical or
cylindricistaperaet 4.04 myignssdeirapanduirethiresl sigatadinimiaesaiet 8 tsel. 36 metersyierd hesetal
power mayaeaeh seyvgLal kilowatts. The device reduces power inputs several-fold because
light-emitting diodes of identical radiation power are more economical than ordinary powerful lamps,

and also lower Yoteiisiisirb wleArdingtiadrantsangy difttanth metaisaersiiencsaphasitidarsaeduhof
radiatiop,gf. @ distribuied soufcebainghconeentrates by hothapiennas Within asrlativelysmaley

combined three-dimensional focal area. The use of two antennas in the foim of segments of a
spheric&P By TR Sariddargs 6i i terish Gubs animpsnosioancibmtfsisrrenel the 1adtasiation

of a disyjhytadisalres affadiation;in the plane of the aperture of one or both antennas and
transmission of radiation in the focal zone of the joint of the two antennas, which is an object that

allows many tim&8 #5Vir& 8xsehmee eiveh it ersinassys st seiibia theiea ge vEJuteriwede dersamption

by using,mare gificient ightemdting diodespRsibpRntalingraase icthe focal zone or reducing its
volume to double the level of concentration, more evenly distribute the concentration of radiation in the

focal zone, and™dthesty ¢Fd BuRsanRt At gktrsaiEtiBg Hedenduahdnetieideidgca dviteial PREGIBYT one
or two gxfieh PRivEaf RNIRANAS INHKRK RIanesuda! sxaariapherRendiauslate ths.fiest pritafianignnas

diodes of identical radiation power are more economical than ordinary powerful lamps, and also
lower power requirements, or increase significantly its throughput capacity as a result of
radiation of a distributed source being concentrated by both antennas within a relatively small
combined three-dimensional focal area. |

The use of two antennas in the form of segments of a spherical or cylindrical surface,
placing them in such a way as to form joint focal zone, the installation of a distributed source of
radiation in the plane of the aperture of one or both antennas and transmission of radiation in the
focal zone of the joint of the two antennas, which is an object that allows many times to increase
the reliability of the system several times to reduce power consumption by using more efficient
light-emitting diodes, a substantial increase in the focal zone or reducing its volume to double
the level of concentration, more evenly distribute the concentration of radiation in the focal zone,
and, due to the concentration of radiation increase the efficiency devices. The use of one or two

extra pairs of antennas in other planes, for example, perpendicular to the first pair of antennas



7 with distributed sources in the plane of the aperture of the antenna to create a three-dimensional
joint focal area of two or three pairs of antennas with high energy density. The curved surface of
the antenna can also be made in the form of at least one pair of elliptic cylinders 1, facing each other
with the creation of a joint focal zone 6, which housés the object 4, and the other two focal areas are
distributeeiSauieRs2dig-Ok< hthis FRse dhenconfanrationnthe.concentation aad.yolume,of he joint
focal zone can be controlled by increasing the distance between the antennas or decrease this
distancéoithissabams abtirake thecdmifs e Mmotrensempaichighiptieacdtingérs can be mounted at an
angle so as 10 9 AJOUR' {9AaL2 R SIHALAS AN :Fidhdl HHERLARPUFHMGne palS

claimed multipurpose device for concentrating radiation transmitted from a distributed source to an

object p@ﬁm‘@%émlihdarweéa@inﬁm@ibﬁ&%@éﬂaﬂeaqmsim@ﬂ)f@tr incdiigingiguidehdiogssetic
pumped,facouah i facalarea«ar examRie.or disiieaingdvatardth WY ragiagion; healing {#9“'”9

water, and other liquids and gases in the IR range, treating oil and gas pro ucts, and so on. The
device wrayigisetaydes fopgertipantndisinfeasngiseivl imatiisdloning srodbetsostieH s ehiemical

fertilizerg, seRf%: Al Lol RIaduals SRISTUIRIROSR daN BsLARAIRPREUSEY fondrying yvood,
UHF therapy, and the like. Liquids andh%lases may be treated in a flow-through systém, bulk products

may be 4raatedopr @ syBrast. iFipidetnelndsss o Ry e shahgpesdlevotarcadbrine fouxl farsd by

gravity, apgl iniihe.caserRiwand-Arying or UHF therapy, a quantity of wood or a patient is placed in the
focal area for a certain time period. This multipurpose device can also be used in the ultrasonic range

in systems for preparing unifonu mixtures, cleaning, laundering, treatment of liquids, and in many other
devices within any ranges of electromagnﬁ;jgl@pgpwgmﬁ;. B CLAIMS What is claimed is: I.A
multipurpose device for transmitting radiation from a source t6 an object, characterized in that it
comprises two ARferiktgIehdRHEBIERRE ade venEutepBeyHiehnsf élaien surspEiestipmhed with

the formatiomatthsogint facal znectesonfightable Copeeatiating And ¥RIHMEDYYYIR0Ne distance

between the antennas, a distributed source of radiation provided in the aperture plane of at least one

of the aiff@AHES & liHéteosreteToranard d8rorehdhcafret facantpamapielt fhicdigimapinaotimmed
focal argapftiRe MR@HENNRS e runnth [tigHaRase: devics asclaped, i Ciim, 0 B%ﬁﬁ?f%tt}ﬁ
a

curved surface of each antenna is a sp erical or cylindrical surface, and the distributed radiation

source ROPIgB AN apid Bt OPIdNE SFicremsy G draMecdirineting and disinfecting solid and

free-flowing products, such as chemical fertilizers, seeds, and bulk food products. This
multipurpose device can also be used for drying wood, UHF therapy, and the like. Liquids and
gases may be treated in a flow-through system, bulk products may be treated in a system in
which they pass slowly in a continuous flow through the focal area by gravity, and in the case of
wood drying or UHF therapy, a quantity of wood or a patient is placed in the focal area for a
certain time period. This multipurpose device can also be used in the ultrasonic range in systems
for preparing uniform mixtures, cleaning, laundering, treatment of liquids, and in many other

devices within any ranges of electromagnetic and sound waves.



3. A multipurpose device as claimed in claim 1, wherein the antennas are arranged opposite one
another to produce a combined focal area. 4. A multipurpose device as claimed in claim 1,
wherein the antennas are arranged at an angle to one another to produce a combined focal area.

5. A multipurpose device as claimed in claim 1, furtBer provided with at least one pair of spherical or
cylindrical antennas in a plane noimal to the plagﬁﬂ first pair of antennas. 6. A multipurpose
device as claimed in claim 1, wherein the curved surface of the antennas comprises at least a pair of
elliptical cylindefspoisitbmaddbisposite one another to produce a single combined focal area for an

object to be plaged thﬁﬁ%ﬂ%@éﬁéﬂ!}’%e&%ﬁ?ﬁ? B Al .%91%%@%‘6’1% Oathsec{uﬁ%‘éaioa’aena%tréect A

multipurpose de_\'/lce_as cla n claim 5, wherein one efliptical antenna only is used in at ast two
planes, Yreagistritsdtodietiut cebpitgplaccinntms.fordl desiguideschtanterind segrdean disjsotrbwing

placed i&%@%&%’g‘&!ﬁ%ﬂé@ GakRiga %&éﬁ@oﬂn&?%@ﬁ)im focal zone reconfigurable, concentration and

volume by varying the distance between the antennas, a distributed source of radiation provided
in the aperture plane of at least one of the antennas or in one of the focal areas of each antenna,
and an object placed in the combined focal area of the two antennas.

2. A multipurpose device as claimed in claim 1, wherein the curved surface of each
antenna is a spherical or cylindrical surface, and the distributed radiation source is placed in the
aperture plane of at least one of the antennas. |

3. A multipurpose device as claimed in claim 1, wherein the antennas are arranged
opposite one another to produce a combined focal area.

4. A multipurpose device as claimed in claim 1, wherein the antennas are arranged at
an angle to one another to produce a combined focal area.

5. A multipurpose device as claimed in claim 1, further provided with at least one
pair of spherical or cylindrical antennas in a plane normal to the plane of the first pair of
antennas.

6. A multipurpose device as claimed in claim 1, wherein the curved surface of the |
antennas comprises at least a pair of elliptical cylinders positioned opposite one another to
produce a single combined focal area for an object to be placed therein, distributed sources being
arranged in the two other focal areas.

7. A multipurpose device as claimed in claim 5, wherein one elliptical antenna only
is used in at least two planes, one distributed source being placed in the focal area of each

antenna, and an object being placed in the combined focal area of said antennas.



