MULTIPURPOSE ENERGY CONCENTRATOR FIELD OF THE INVENTION The invention relates
to antenna design and can be used in a variety of devices operat within a wide waveband range,
including visible, UV, IR, shortwave, UHF, and VHFE. BACKGROUND OF THE INVENTION
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directivityrpatterficcfhe device emits light and radiation, or recelves
The prior are concentrators are disadvantageous because of their relatively low
efficiency.
The device of Patent RU 2,206,158 published on June 10, 2003 is the closest related
prior art of the claimed invention in the combination of essential features. The device comprises

a main and an additional concentrator and an energy converter, The prior art device is

disadvantageous because of its limited functionalities and low efficiency.

SUMMARY OF THE INVENTION

It is common knowledge that there is a sustained trend in world practice today to replace
powerful, wasteful, and short-lived lamps with distributed systems consisting of a plurality of
light emitting diodes m the visible, ultraviolet, and infrared wavebands and a plurality of solid-
state UHF elements in radar and communication systems in various electromagnetic and sonic
wavebands.

It 15 an object of the claimed invention to develop a multifunctional small-size, long-
lived, economical, and efficient device capable of illuminating, irradiating, heating or hearing a
broad sector of up to 120 in both planes at the same time.

The practical technical result of the claimed invention is a small-size, multipurpose, and
multifunctional device of a size similar to that of existing headlights, scarchlights, lamps,
communication antennas, radars, and other lighting, wradiating or receiving systems operating

within a sufficiently narrow directivity pattern. The device emits light and radiation, or receives



2 both, within a wide directivity pattern up to 120x 1200 at a sufficiently high antenna amplification
factor (antenna gain) in each direction. The above technical result is achieved in a multipurpose
energy concentrator comprising a reflector and a radiation source or receiver, the reflector being at
least a E)Eab{t of the surface of a solid of revolution, ard the radiation source or receiver being a

distributef ey SEERDf Aot o 5 8EEiY clstfaRtsiResDetifaiy2ocated duaficigarticaiafstansatiom the

reflecton gpuaiia betwesn @rt-ans H:d ohtbesunyatlrg radius thereof. Further, the reflector may be a
cylindrical surface or a segment thereof, or a spherical surface or a truncated segment thereof, or the

cross-section of (e ROTEESPHBhE SHISISHEHS Yrhi e B ARETBP 8 SRETEY S8 SROIRE P SREHERGal to

the first plapedids fearmesuhyisecongosdescirvesheranalisetpartofashhene of arahela-naay be
used in the vertica\/,:(])glane. Also, the reflector surface may be a solid of revolution that is represented in
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solid of sevaltianthardistipeter gystem.eiactivaolRassiveplaments heing-rlaced: i thg.gther focus
of the ellipse. The above technical result may also be achieved in a distributed system having
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A contifngusl linerkaying asiRekoaseeiver or receiver may be used to facilitate simultaneous
operation in a wide directivity pattern in the UHF waveband. In the IR waveband, a continuous
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reflector than, half of the radius of a sphere or cylinder and in the parabola or ellipse focus to produce

an effediVaHRfeRh AP AGTE TSP edErrdleMEnt=s BREF SESBRIFTONCETHEDRAWINGS The
inventiognis ilpistiateshByatheaacenmpanying giawings reduereinihe radiation source or receiver may

rotate; and the reflector and radiation source or receiver may rotate simultaneously.

As a rule, the reflector or the antenna is designed as an area of a truncated spherical
surface, or a complex surface that is a cylindrical surface in one plane and a parabolic or
elliptical surface in the other plane. In some devices, a cylindrical reflector may be used. Another
shape may also be used in either of the planes to produce the desired directivity pattern.

An actually continuous line of active or passive elements (light-emitting diodes in the
visible, UV, and IR wavebands, solid-state UHF elements, IR radiation and ultrasonic radiation
sources, microphones, and so on) may be used as radiation sources or receivers. A continuous
line having a single fransceiver or receiver may be used to facilitate simultaneous operation in a
wide directivity pattern in the UHF waveband. In the IR waveband, a continuous radiation
source may be used in place of a line of elements. The active or passive elements having
specified dimensions are positioned at a specified distance somewhat closer to the antenna or
reflector than half of the radius of a sphere or cylinder and in the parabola or ellipse focus to

produce an effective antenna aperture for each element.



FIG. | is a general view of the device; FIG. 2 is a general view of.the device with a reflector or
antenna in the shape of a truncated spherical surface, and with radiation sources or receivers in the
form of a line of elements; FIG. 3 is a general view of the device using an offset part of a sphere or a
parabola; FIG. 4 is a general view of the devicé comprising three antennas of an omnidirectional

receiver, or an omnidirectionalfdeNiEe 6YeBeR/E @A WansHHit IRIONNAHGH, or a device having a circular
directivity pattef,. inveﬁ{fén§siﬁlﬁs%f&ﬁr@él‘g%"éégo‘i%aql‘?‘i’ﬁ%edﬁﬂ%/fﬂ 3 jptaey vertical cylindrical antenna

and an active phased antenna line;  is a general view of the device having a fixed vertical
cylindrical anteRHa- drid #aeerdtiigraefite gasised antenna lines; and FIG. 7 illustrates calculation of

the focal distaneg-0ha; concaye.apherical erevlingrical Aantenpa. Lk SCRIFHEN.CRLREFERRED

EMBODIMENTS The device is operated as follows: A practically continuous line of active or
passivel@leaeatspresisatiiveiycarandiarill stdathmimeicelstincsdtons dndlmdeier af & distante from
the reflegtgr-gf;antenna equal to 0.3 to 0.5 of the radius of the antenna surface curvature, each of said

elements emitting to, or receiving from, a part of the sphere or cylinder I.
F1G. 3 is a general view of the device using an offset part of a sphere or a parabola;

FIG. 4 1s a general view of the device comprising three antennas of an omnidirectional
receiver, or an omnidirectional device to receive and fransmit information, or a device having a
circular directivity pattern;

FI1G. 5 is a general view of the device having a rotary vertical cylindrical antenna and an
active phased antenna line; _

FIG. 6 1s a general view of the device having a fixed vertical cylindrical antenna and
three rotary active phased antenna lines; and

FIG. 7 illustrates calculation of the focal distance of a concave spherical or eylindrical

antenna.

DESCRIPTION OF PREFERRED EMBODIMENTS

The device 1s operated as follows:

A practically confinuous line of active or passive clements, respectively, are placed at a
minimum distance {rom one another at a distance from the reflector or antenna equal to 0.3 to 0.5
of the radius of the antenna surface curvature, each of said elements emitting to, or receiving
from, a part of the sphere or cylinder 1.

The number of active or passive elements may be sufficiently large, in which case a
sufficiently large part of the spherical or cylindrical antenna will be used as many times as there
are such elements.

When the device i1s used for concentrating X-ray, UV, visible, IR, UHF, VHF,
shortwave, ultrasonic or sonic radiation, it is preferable to use an antenna in the shape of a
truncated part of a spherical surface, or a cylinder in one plane and a parabola or an ellipse in the
other plane, or ordinary cylinders having a radius of 20 mm to several hundred meters. The
antenna sector in both planes may range from 20° to 360°. Active or passive elements in the
sonic, ultrasonic, shortwave, VHF, UHF, IR, visible, UV or X-ray wavebands may be used as
such line. A line of individual elements may also be replaced with a single continuous element

connected to one active or passive emitter or receiver in any waveband. Several lines of



The number of active or passive elements may be sufficiently large, in which case a sufficiently large
part of the spherical or cylindrical antenna will be used as many times as there are such elements.
When the device is used for concentrating X-ray, UV, visible, IR, UHF, VHF, shortwave, ultrasonic or
sonic radiation, it is preferable to use an antenna irfthe shape of a truncated part of a spherical
surfacelS dditirrleminbne pleirfehrard parabotacet AlBRipSe th By other praneusardingy ’glinders
having a4adins:Rf€Q MMdRsevarlhundredimelsis, heanienraseqtonindoi.nlapes.may rnge
from 20 to 360. Active or passive elements in the sonic, ultrasonic, shortwave, VHF, UHF, IR, visible,

UV or XHE5 i nenisn datings mey (saeed e ichinme 2Altme drinerivtapalisaentd healzand pveplaced

with a sipgle-cRRtiNUeS SIRMERtiGANHAHISh ONRACTYEL.OLPASSIVMERINIIEr PTIBFEINER P AMhe
waveband. Several tines of 4 individual elements or several continuous linear elements, or any other
configufatibRlm&y BEitisBabplace bF #hinga ietirdalieréotsy Bt ahastBikiohedtaissdimensions.

Elements of different nrestatings masnts ysediapshisven desireddirechiuity patiera imadharizontal
plane, and another shape intermediate between a sphere, parabola or ellipse and a straight line in the

case of R EPRAdrhiag b Ridet 1 senisidcn g durantehsctivingpiakrth BrAgsire pasRsis  FIG,

7 illustrates cpleulatian:ef 2 incalmlisianee FR QLRI CANGANESPIRMCH QL ¥iRANEa! antenpaelia radius
R for a beam striking the antenna in parallel with thagrincipal optical axis thereof at a distance a

therefrdHit™iRe dasmeétrres evHit@ation ofttiseslo blEnT isibar el dialipg Of anfisescites
triangle AOF, th ?idwe OE is easily represented as base OA = R and its OF - angle a:2 cos a, The
right-angler teang e OBAsgives: AB R2 - a2

The right-angled triangle OBA gives:

In which case
RE

The unknown focal distance from point F to pole P:

OF =

FP=R~GF=R[§-— R J

This 15 an equation for the focal zone of a cylindrical or spherical antenna. The longer
the distance from the principal optical axis to the parallel beam a, the farther the focus moves
toward the antenna. Where an active or a passive element has definite geometrical dimensions, it
may be placed closer to the antenna at a calculated distance from half-radius, depending on the
size of the radius and geometrical dimensions of the element. The above formulae apply to a
single principal optical axis. In a cylinder or sphere, as is the present case, there may be a
multitude of principal optical axes from the center of a cylinder or sphere to the surface within
the angular aperture of an antenna.

Radiation or reception by each individual active or passive element of the line to or in its
area of a spherical or cylindrical antenna having its own principal optical axis permits a wide fan
directivity pattern to be produced in one of the planes in which each element operates in its
sector independently from another in an area of the reflector or antenna equal approximately to
the radius of the sphere or cylinder. By analogy with a traditional radar having a single UHF

irradiator and a2 single antenna, for exampie, the claimed device having a cylinder radius of



cos et - In which case R2 OF= 2V-R2 - 02 The unknown focal distance from point F to pole P:-FP.= R -
OF =RI/ 1-,2-1122 - This is an equation for the focal zone of a cylindrical or spherical antenna.
The longer the distance from the principal optical axis to the parallel beam a, the farther the focus
moves toward the antenna. Where an active or a gassive element has definite geometrical
dimensiéAsnitmayelgbiplacéd olosentd fileguantenwid dvHcalculaite dudistaride ifredinhalf-naclisis;ing
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approximately to the ra sphere or cylin er By ana ogy with a trao?tlonael radar having a
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show approximately the same performance.

Where it uses light-emitting diodes in the visible, UV, and IR wavebands, the claimed
device can be used effectively in searchlights, streetiamps, industrial and household lamps,
lamps for plant growing, and other lighting devices intended for uniform illumination or heating
of large areas when the reflector is in the shape of a cylindrical surface (with a lighting aperture
of up to 120°¢120°), or for concentrated illumination in a sector of up to 120° in a horizontal
plane and a sufficiently narrow directivity pattern in a vertical plane (for example, in conirol
systems, sweep searchlights, low-beam headlights of automobiles, sea and river buoys and
lighthouses in the visible waveband, devices for disinfecting water, air, and seeds, and sunrooms
in the UV waveband, and systems for heating water, heating, and backlighting in the IR
waveband, and in systems for mixing, cleaning, laundering, and processing liquids in the
ultrasonic waveband), when the reflector is in the shape of the truncated part of a spherical
surface, or a cyimdrical surface in one plane and a parabolic or elliptical surface in the other
plane.

When used in the UV waveband, this device permits uniform concentrated radiation to
be directed at the target (human, running water, air flow, seeds, and so on) from three or four
directions, using concentrated radiation of distributed lines of economical and long-lasting light
emitting diodes in the UV waveband in place of powerful, wasteful, and unreliable UV lamps. A
stmilar device having a distributed continuous IR radiation source in place of a line can be used
for heating running water in the IR waveband.

Several antennas can be replaced with a single circular antenna in the shape of a full or
truncated sphere, or a common cylinder, or a cylinder in one plane and a parabola or an ellipse in
the other plane. In this case, the line of emitters or a continuous emitter will be 360° circular as
well. Where a parabola is used, the line is to be positioned a little closer than the half-radius of a
cylinder and in the parabola focus, and when an ellipse is used, it is placed in either of the ellipse
foci, and the other focus thereof is placed in the cylinder center. In this case, a high concentration

of UV and IR radiation, or radiation m any other wavebands is reached in the central part of the



5 250 mm, a height of 250 mm, and frequency of 9 GHz can take around 20 irradiators measuring 14
mm, each engaging a part of the sphere or cylinder measuring approximately 250 x250 mm. A 250250
mm antenna will, therefore, be used at least 20 times. If 20 antennas are used, each measuring
250x250 mm and having a separate element placed in the focus thereof and a directivity pattern
approximiataly Sheach iphgetioxZzentakpidnephasimbined 120" sector will be illuminated with an overlap.
The antenna wilhjn ﬁg&% case.Nave ?Qd?ﬁf&&"c%ﬁ%&ﬁﬁ- 19:234p- bile e aptenn, of E}feg'%ﬁ%%f?ﬂde‘”ce
will only measure 0. 55 m, or 10% as large, and show approximately the same performance.

Where innsesdighite thitindiodslémthesvisittesibyd ahoviReambe asd gynhadsiaitimé dloesiiva adn be
used effectiyely n searehlights, stisetlamps. indysirial and.nousehold jamps eplans growing,
and othﬁ%igﬁ%gégsg\%é? 5 #\‘gtltta%gse or l;gnl%orlm %m?ﬁ%na%gn or'he%%ng So@ ’arg% %@%ﬁ‘)@ﬁg‘%\%&ﬁ geflector
is in the whhpameraotylirmriobirserfaceteitrentigmidy@meinge of up to 120x120), or for concentrated
llumination in &,Saeler.of Ao 4 2Adna erizental plans.and e sefigiendy sarmew dieetiy,Agfiern in

a vertical plane (for example,in control systems, sweep searchlights, low-beam headlights o
automolsiedyesesed it hivenp spyis andlighiheusgsdn teevisibledaalpsrdnitgs dedivesdondibinfesting
water, aif . nt ystems . for;hgati ter,,heating, and
Packlan o I B e (o den g hekprodaca g
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SphericahRyete- oLk GRS AGe.0one BiaNe dpd apaaalic aF Bl eabeudace i other
plane. When used in the UV waveband, this device permits uniform concentrated radiation to be
dir_ectedﬂa@ ﬂ@éirar@@t[(hnman, running water, air flow, seeds, and so on) from three or four directions,
using concentrajeg:adiafion g/ Sistiibutsd ines.al aconomicahand longclpsiing.ight oyHingdigdes in
the UV waveband in place of powerful, wasteful, and unreliable UV lamps. A similar device having a
distributédecpipiiaous IR eatiagio Aswdreeniivp ssadna Nﬁé}éaﬁrbemged%%"r wfemihgrizmﬁhh@mmér in
the IR wayeBands e SEYIAANIRRIER SRV PELLRce Wl 3 pingle Gifcular Antenna indgishape of
a full or truncated sphere, or a common cylinder,”or a cylinder in one plane and a parabola or an
ellipse inatlewEeepiape2iflthis case, the line of emitters or a continuous emitter will be 360 circular
as well. Where g, natahplads usedbgline intade pasitigned.aditle;clases thepthe,bafadiusofa
cylinder and in the parabola focus, and When an ellipse is used, it is placed in either of the ellipse foci,
and the ethesrfosas mé%@é_ﬁns_cmabédlﬁ@dw@ GYRITdReY Béjnmpmﬂﬁs_h@ﬁsaeaq@l@mb%@@mraﬁ:@ni@gfuv
and IR ragiafianCosadigtipryn an alheraushand s seadheddn . aeatalpad e plpvice

where an object 10 be treated is placed. To further increaSe radiation concentration for the same
small size, thred¥direeidtaisrdmodeeith thd anikeepsfaterariszapidasctied o Sahbanidey,

providedihat the.clements aie Aranged AN e seudingle, e Al direePlang S MR A Legylt, the
common focal zone will consist of three intersecting focal zones in three planes. A device having a
single aﬁi@ﬁ@%@-a continl_Jous IR radiation source in place of a line can b_e used in hea_ting_ systems,
and where it is aiie.ab R diodes afdesiedaunyelRnaii.hoanbeHEedfeh nfiaRhackighiing, within
a wide waveband of up to 120. Where a line of photosensitive elements in the IR, UV or X-ray
wavebgﬁtf igrpleceushy m%twdémbf%@ww resittisha Shtal r@iﬂé@iﬂgme\viﬁdﬁ@em@e ‘
operating within s KR 19:12Q0.Wide SRRIOT IRIRS BREZONIR! RIARR, in o/0etRS SONS YSR¥ePRRd ] line of

sensitive microphones placed in the focal zone of the line produces a long-range sound sensor
operatingF\eftig Abeupptoer 20 Mﬁ—ﬁ@ﬁiﬁ@ﬂﬂi@éﬁdﬁ chgane.of dasseting dierevificieitarcurdey the
direction, g3 3P S QLT S, BNGHRIREASSIh AL IRBANNE SERARMRVmitting diodes for lighting

directly ahead, less powerful diodes for lighting at the right, and very low-powered LEDs for

lighting at the left (in right-side traffic). The above technology can improve significantly road
traffic safety in darkness. A similar device can be used in radar systems that will be installed on
automobiles or any other moving objects to automate traffic safety monitoring. In this case, too,
a desired radar directivity pattem can be obtained by selecting the power of solid-state UHF
elements.

Where this device is used in sea and river buoys and lighthouses, three reflectors may be

used to produce a circular pattern in the horizontal plane and a sufficiently narrow pattern in the



In the ultrasonic waveband, where a line of vibrators is used in the Tocal zone, its concentrated
radiation can be used in systems for preparing homogeneous mixtures, cleaning, laundering, and
liquid processing, and in devices for scaring off animals and insects, and so on. Where this
technology is used in lamps for growing plants, thrée lines of light-emitting diodes - two red lines and
one blueditieal laych&msedito bgbtivogniixédhighiesiosiciadtivalion phantodioghthemittiy kibsdehe
claimed dlgyiog.isaed.n e psam headlightegten automoble, i permits (e, driver 10 see ahcad
which is normal for one-famp system having a reflector that s used in an%ajorl%yo pres n{-Jay
automobiless and [igbidinuess siddlightingiwasector up to 120 wide. By selecting the power of
light-emitting digdes | ' e referred directivi ttern in the horizontal plane can be obtained,
wnth the igh-pourer e B g T e g
at the rigttaandiverydoveqpowedsdd EDgrfordighting petthe left (nt AGhtsidedfafficy Fhepaboveity
technology, GaR Impr, ionifi r affic safety | rkness. A similar device can be used in
radar systems th%}t va N%géﬁ]%,{g?f%p(} %Cnggtﬁ%}%ifo{k@l [ I@%té r%;{%r?ﬁ %ﬁ’e‘?"rﬁ%ﬁ%‘é‘%’%’ﬁ é)c[(tjé%fcosé{%%(%{r:{gﬁéa ﬁ'gfjic
safety nfimitothey.tinetiiscensés tqupecsasiredorad dradiredtiyityapatterfvoantive obtainedabydséiecting the
power ocf %%ii&’él%t@itée 't:I e@m&%;. herVhere lihi : iceis u in .and river buoys and.
Iighthousoes, three refﬁlg%térs may be%é%gvtgo prgc?uioéld Exé?}%h §r§§§?trgrr?;l gw? l§$e %élﬁlzlgr\\xt]aﬁ% a%nlgl:%d a
sufficierniyterar e, sartsinl iy, thslafs \iertiogl pleanes | Sisttertraidig las oliet ofrthjs desigreds thigivetathan
that of ightpising fipdes alens.fhe gl eauired paverislaner, whichds fn IMpariant avantage
because a majority of buoys and lighthouses are fully autonomous: ItTs an important advantage of
the clainstioelatd whénhe iDospldrirreadamsystenibbepaaberthecracthr Tan indidiatetbertinusesly in a
pattern 4 {9, 1200, wide. offe(ing.an,aRPoruNIL e Nmin thinghe pattern, Indurn, the
Doppler c'oitr%nponerﬁ?,of 'tﬁe signal reLerc?ed fror%/ théJ ta[rg,et &%@%ﬁéﬁ%@é&j %%%ﬁr?é%ﬁ%ﬁé’ngﬁd
informatloh eseuineiatediforzh considariisiesidhgthughtinibe Woigrs rotatipgnontseiihnisigradarsihaving a
narrow giregtivily patiern and;esnegialys fangsshaung, g pe0GiLRAR pPased, are
used, the rgadar beamﬁ%cks on the target for gg vg_ry Ilrr%%uedptime ?haﬁgg%%tg%@y%agﬁﬁgh%é?ﬁa
informatiom tende2agouraulatEeaiwthech applestomponenttsf thesignal frocessed T hearaddhof the
aforesajd, design s yary Efligieht IR detgaind moning [gsets, Aapl X NG 33,/
speed. in'th%fs§ c%ase, there is enoﬁgh'time to prc_)cels_s th‘oro%g%ﬁl/’H éggé%%%ﬁg%%?n%%\éﬁ%&gﬁé %\?/gnal
from a thgeaarepexanipiesus detdetdndivielialispénifics (subhcelsphedifferéncedvétarepnvthie steps of a
man anda #emAR: s horeuahAaGeesing fANNLAE Aake-A-(aslarANaIAA BeA pihe pReraY
potential of a radar of the above-described design compares well with a scanning radar of the same
power HEEase thsrbetretanpaNchaipn istinltire chp roponmioapttadiation power, and the effective
total area of therfplentidaateIkisIoraslTadAL Rl MScan AR e Qlfselipafl akapiaholn o

sphere to remove the emitters from the antenna aperture. The existing antehnas of cellula

networlebasansthiioriscaral sutfisiardytisigbarerticatyvadd siialk kbrizonigp ecaudehey haieto
provide goide dea‘iiveatien Qlimaid20.indhe errontalgiane gnd:2 puriciaaty Dapowpater

of around 10 in the vertical plane. The anténna gain in this case is sufficiently low, aro 30. Where a
device @@fﬁp@ﬁsiagn@hr@eﬂaﬁtém@iﬁﬁ‘éﬁ@nﬁwo_fctWe taredted parhefeasphietisaksunaseioriogkindrical
in the horizontaliplaneand pRrRDYlinIR e vertizal aiﬁ@ﬁch'w%%%a&rcall%aﬁ@ﬁﬁﬁ?{%%%—%&%io”S for

circular scanning, the antenna gain Is many times larger, up to . This gain will, in turn, increase

significa@iyetiiacrearshaissioh thad vEesbtidrneah ge UTtaa s hiter metyvhev &rasitetiohagproxinétely 1>Q
meters E@Eﬁlilr%? BRCIeThe Aniennawill therdhaye.2 ganeral RReMm %@%iﬁ%ﬁé{ﬂﬂ?@ﬁ&%éﬂng

antennas, but the active antenna aperture in each direction is approximately P17 meters’large and have
a patterfiBT Approxintate FaBRIO Hograed. KIsHERR comtRunidatohienge may redifcertheizsumber of

base stafigns [equired and,cutceflilar namwark depigyment oSt thenTﬁgvg%irE&%g? IcgEanpe

used to receive satellite television signals and in satellite communications without requiring an antenna
to be pdgﬂ‘(’jh]é}ﬁ,a@@u}@tgyqg@ﬁt@”f@tgm@ﬁngut the active antenna aperture in each direction is

approximately 1x1 meters large and have a pattern of approximately 10x10 degrees. A longer
communication range may reduce the number of base stations required and cut cellular network
deployment costs.

The claimed device can be used to receive satellite television signals and in satellite

communications without requiring an antenna to be positioned accurately. A satellite anienna



8 having a directivity pattern of up to 120x120 may be in the form of a cylinder. In this case, there is no
need at all, or the need is reduced significantly, for very expensive gyrostabilizers to be used with an
antenna installed on moving objects. An antenna of this type may also be very efficient on
communication or Internet satellites in low orbits. Three antennas of this type used with a single
receivePOY aAsEERIENS thiavifiga ebHargol ratéptiBio e piivfrtramdnissiordinelardisrmesgh for
omnidirgetionahresarfion.af saiglite talevisianprogramming and ompiditectional satelits i, ors o
communication, including the satellite Internet, independently from the satellite and only requiring the
recepti® fegLigidy 4o BeceRargedIxl gavicevargmBtibe Hroviewam htbtatsparor Hisvisgenject is
particulagy.gificient whanthesateligdemetuses IpWRrRitiast-shred.satelites: with the. lipepf sight
changing continuously. = The claimed device may also be used on stationary and moving objects in
ground Widleb SHE Ko FRFRTITICAHSIBYSIEME Bathas \WIIIREOYS sretiiguioiarensiiaibnnameotier
systemsine ardf PERGUGEHIR AyRRTIH-tIRRG12NIBENRACVIEeSENRP thasa SomRsisgdHESaniRNNas,

will be sufficiently inexpensive. In another application in radar, the device is used in the form of a
commoteithErstipral vareikie ﬁ%ﬁ@wrb%@@a@%?%@gﬁéé grtelRed oSt tHE pRandis s idrantithe
phasedsarteRnaing(ARAM:A LA péi&igg?hm%ithﬂealzgs@éi@@@%&HPA%@W@ra%faﬁ%&s@%mqwﬁs

a

(RIM) placed at a distance of around a half wavelength from one another. They permit electron
scannirfy Sf TRE WPEXI ) DARE ARGt RASHSSAYF Bt Horhiar Bavigspiise dnirnahiesey eenviita

whole q@gtggar&;%gg“%gj%nglgggn@ ﬁ@%@ﬁ %m@g@g&ﬁ%ﬁ};&q- coordinate radar is produced. In
another embodiment, a system has a fixed cylinder 1 and an APAL 2 moving along a path more than a

half of the cylinb&s r%lam@.dv@ﬁé%@tﬁ@xyﬁhaegwge&g@bﬁﬁ@é@l@éﬂﬁnﬁn@%@o&m in tHewwsrizontal

plane, thigerARALSZAcan hearapged.overihg circumicrence thergal;alian @ngirigh 120 aackwhen
the system obtained is rotated slowly in one direction it provides a continuous view of the space in

front of ¥ ##Hih a 120 sector. This design is most advantageous in decimeter wavelength radars

(wavelength of 3Q,centimetars ahmorehcand pagtisuiaiidn the.matsianavepand. Aargenumber of
RTMs is required to set up active phase antenna arrays (APAA), at a high cost and with attending

cooling ¥HUOStHETISEHI S Wik these wavebands to achieve good resolution and a high antenna

gain. The claimgdfAgvise.sanacbiereadigmantienta gaiand |eos reselytiomwith asmall pumber of
RTMs at relatively low costs. Moreover, no special cooling devices are required, even if the RTMs

have a [owet sdiBtal ifredipbe S apald ARV, SpbratRintoreHIy PhassH rateme Hean

on-off ratip of p besausaane:Rf s ineeARAL aperiRs o enivatbird ohihe irevandisRagsive for
the rest of the time 9 (240). For a wavelength of, for example, 30 cm, 64 RTMs will have to be

provide® FSRAAE Xpmd @ hehisdeclenstniraab RitforUheed ey SR iSSP AF§ImiRgsOf the
arrangeinest givesaa i 2iPeRcikpatie mdtating e herizanial plang aogrigviding slaeten phase

scans in the vertical plane. The radius of a cylindrical vertical antenna in this case is around 10 m,
approxifigter 250h MERORP AlaREiGhtTIF 105 24RETAaRIS BrispAdan Staterssittle over 5 m. In

comparison, 3,50eRihMsigbanMRAA wilkhe neededde ehtairthissgseliion@nd.aRRRNARRIA-
Where a 1x 1 resolution is to be achieved, 128 RTMs have to be placed in a single APAL (384 RTMs

in threePABALS Ay 820 Maendrdahedadiu Brindeymdeaan R sRasere asaa it 20 it its
height te,3QBn andnARALiadiupRhsevakdiar Re i exeassHf 140 Aa- AR A Qf diis Size wauld

require almost 14,000 RTMs that would take in too much material and, as a result, be inefficient.
at an angle of 120°, and when the system obtained is rotated slowly m one direction it provides a

continuous view of the space in front of it within a 120° sector. This design 1s most advantageous
in decimeter wavelength radars (wavelength of 30 centimeters or more), and particularly in the
meter waveband. A large number of RTMs is required to set up active phase antenna arrays
(APAA), at a high cost and with attending cooling and other problems, within these wavebands
to achieve good resolution and a high antenna gain. The claimed device can achieve a high
antenna gain and good resolution with a small number of RTMs at relatively low costs.
Moreover, no special cooling devices are required, even if the RTMs have a power several times
that of an APAA. An RTM is in operation for only 7% of the time at an on-off ratio of 5 because

one of the three APALSs operates for only a third of the time and is passive for the rest of the time



The claimed device is inferior to an APAA in total peak power, and yet, as is known, an incréase.in the
antenna gain influences the total energy potential of radar doubly as efficiently as the power increase.
The cylinder may have a radius of up to 100 m in the meter waveband. Antennas for use in this
waveband may also be designed as nets. A device*having three APALSs may rotate on rails placed in a
circle. IKBUSTRIAL APPLICABILITY  The invention may be used in various visible waveband

devices such apseatchlightsdhepdiightsysbieetiamns shausriold iamps 130 [amRslengrowing plants;

or for disinfecting water and seeds and in sunrooms in the UV waveband; in heating and drying

system$RiHtelomsatipne ard iAfriadubaakightityg By Menis thrseiRMavabimarrr gseeIM R EpRIA/ HF
wavebands indadapand:commenicationteshnalagies,dnparticiian. for gatellite television and.the

Internet, in base stations of cellular communication systems, in ground wideband communication
systemyGtittié WiMax Bipdadirgrotint egitdrietbcesting iritenavinIfhianese-rily wavesa .
night-vigjon devises; i{lstﬁﬁ}ﬁgﬂi%\ﬁﬁleﬁ@%gtiBﬂ@%ﬁ%ﬁ@%@i&@BF@(ﬁNﬂ etirasanic waveband in

homogeneous mix preparation, cleaning, laundering, and liquid treatment systems; in devices to scare
away aHintaR R EMsect8OdhEN AvaH o‘ﬁtﬁéfdéfvi'lé%@ iRcafisele AbbriabREtis AiRieSomd aHensanic
waveb . A small-size device, the invention may be used for irradiation within a broad sector of up
to 120 verticallwnd horizontally at a sufficiently large antenna gain in each direction. 10 CLAIMS

[

What is claimed¥igere 2 [TAImisiptiipese éndrgpcancehtiatorcdiphalisgta hefakesdinne Foai of at

least a parh of thessurfece ofipsolis Af teyolution. AradiatioRBsoucs @he seasiveias -/ distibuted
system of active or passive elements, respecti\ﬁlﬁgosmoned at an identical distance from the

reflectolétfiiarfot0 348015 betat tadtldbraast fReisop! revodutronbitipueperss ehdfyy- An

concent@Rob Cipim Lo whenainthe sefleeteris ovtimelical surfage Aka segmaMinggekial and3- A
multipurpose energy concentrator of claim 1, wherein, he reflector is a spherical surface or a truncated

segmerﬂ‘itﬁé%lgf_, be inefficient.
The claimed device is inferior to an APAA in total peak power, and yet, as is known, an

increase i the antenna gain influences the total energy potential of radar doubly as efficiently as
the power increase.

The cylinder may have a radius of up to 100 m in the meter waveband. Antennas for use
in this waveband may also be designed as nets. A device having three APALs may rotate on rails

placed in a circle.

INDUSTRIAL APPLICABILITY

The invention may be used in various visible waveband devices such as searchlights,
headlights, streetlamps, household lamps, and lamps for growing plants; or for disinfecting water
and seeds and 1 sunrooms in the UV waveband; in heating and drying systems, water heating,
and infrared backlighting systems in the IR waveband; in the UHF and VHF wavebands, in radar
and communication technologics, in particular, for satellite television and the Internet, in base
stations of cellular communication systems, in ground wideband communication systems of the
Wi-Max type, in ground digital telecasting; in the UV, IR, and X-ray waveband in night-vision
devices; in the sonic waveband in remote sound sensors; in the ultrasonic waveband in
homogeneous mix preparation, cleaning, laundering, and liquid treatment systems; in devices to
scare away animals and insects, and in many other devices in any electromagnetic, ultrasonic,
and sonic wavebands. A small-size device, the invention may be used for irradiation within a
broad sector of up to 120° vertically and horizontally at a sufficiently large antenna gain in each

direction.



4. A multipurpose energy concentrator of claim 1, wherein the cross-section of the reflector in one, first -
plane is an arc of a circle, and second-order curves in the plane normal to the first plane. 5.A
multipurpose energy concentrator of claim 1, wherein the offset part of a sphere or parabola is used in
the vertical plane thereof 6. A multipurpose ehBrgy concentrator of claim 1, wherein the reflector
surface is a solid of revolution consisting in crogdé’@@&@n of two ellipses joined such that each of the
ellipses has one of its foci at the axis of the solid of revolution and the other focus of the ellipse is used
for a distributed system of active or passive elements to be placed therein. 7. A multipurpose
energy concentditridrERd1Swherein the active elements of the distributed system have different

power ratings. 1 A SufliFHIRLIRRSE,CNeIIN coRcaRgiAtAhclalthdoMhereiR GoRinvoysagtion
irradiators or receivers are used as active or passive elements. 9. A multipurpose energy

concenbiitor ot Waith Rerither A de1easi SherEbataPRIEe it GrreYediativd sHsiFeRse

receiveysiem &P aliTiHPMRORE SORLNY CRNSERHAIRT Sbeialmed WhRrRImSaid @Q@{wwrﬁ% or
receiver are rotatable. 11. A multipurpose energy concentrator of claim 1, wherein the reflector

and radisfigiE G G teceiler eahtordibsiheimanesadipreot.

2. A multipurpose energy concentrator of claim 1, wherein the reflector is a cylindrical
surface or a segment thereof.

3. A multipurpose energy concentrator of claim 1, wherein the reflector is a spherical
surface or a truncated segment thereof.

4. A multipurpose energy concentrator of claim 1, wherein the cross-section of the
reflector in one, first plane is an arc of a circle, and second-order curves in the plane normal to
the first plane.

5. A multipurpose energy concentrator of claim 1, wherein the offset part of a sphere or
parabola 18 used in the vertical plane thereof.

6. A multipurpose energy concentrator of claim 1, wherein the reflector surface is a solid
of revolution consisting in cross-section of two ellipses joined such that each of the ellipses has
one of its foci at the axis of the solid of revolution and the other focus of the ellipse is used for a
distributed system of active or passive elements to be placed therein.

7. A multipurpose energy concentrator of clamm 1, wherein the active elements of the
distributed system have different power ratings.

8. A multipurpose energy concentrator of claim 1, wherein continuous-action irradiators
or recelvers are used as active or passive elements.

9. A multipurpose energy concentrator of claim 1, further having at least one reflector
and at least one radiation source or receiver.

10. A multipurpose energy concentrator of claim 1, wherein said radiation source or
receiver are rotatable.

11. A multipurpose energy concentrator of claim 1, wherein the reflector and radiation

source or receiver can rotate simultaneously.



