Ilpocmuie ycmpoiicmea ceo600n0Il IHEp2UU

B cBoOOAHOM 3HEPrMM HET HMYEro BonwebHOro 1 nog «cBob6o4HOM 3HEPrueny s nogpasymMeBato HeYTo,
npouseoasilee BbIXOOHYI SHepruio 6e3 HeobXxoauMOCTH NCMONb30BaTh TOMIMBO, KOTOPOE Bbl AOSKHbI
KynuTb.

Inaea 21: Beunwtit ceem

NMiogy 3HaKoMbl C KoHUenuuei nuTaHua oT Gatapew, a 3aTem nNepesapsakM GaTtapey C MOMOLLbHO
COMHEYHOW MaHenu WnM BETPSHOro reHepaTopa. TeM He MeHee, Mbl AeWCTBUTENbHO XOTUM
nepe3apsaaunTb akKyMymnaTop, Koraa HeT AHEeBHOro cBeTa 1 BeTpa.

To, 4TO 9 NMYHO xOoTen Obl, SABNSIETCS NaMMon, KoTopasl CBETUT BCSKAM pas, Korda sl BKo4ak €€ u
KoTopasi ucnonb3yeT Oartapeto, KOTOpyl S HUKOrda He LOfKeH nepesapsbkaTtb XOoTd 370 3BY4UMT
HEMHOro BbldyMaHHbIM, HA CaMOM Jene 3To AOCTUXKMMO, ecnu baTtapesa 3apshkaeTcs, Korga s Chnto.
[laBanTe NOCMOTPUM, YEro MOXHO JOCTMYb, UCMOSb3yS 3HAHWUSA, KOTOPLIE Y HAaC YXXe eCTb.

B Bbinycke xxypHana «[lMpaktuyeckasa anekTpoHuKa Ha kaxabin geHb(Everyday Practical Electronics)» 3a
Hos16pb 1999 ropa r-H 3. KapnapHuk (Z. Karparnik) npogemMoHcTpypoBan ofgHy M3 caMblX NPOCTbIX W
HaOEeXHbIX CXeM M3 korga-nmbo cosganHbix. OH HasBan ero «Bopom [Lxoyns» wunu “Joule Thief” u
nepBoHavyasnibHO OH MpegHa3Havanca And 3axuraHmsa 3-BofbTOBOrO CBeToauoda C UCMOoNb30oBaHWEM
BGaTapeun Ha Ccyxunx anemeHTax, kKotopas bbina paspsikeHa u paspsbkeHa oo 0,5 BonbT nnm okono Toro.

Cxema [Oxoynsi-Bopa o4yeHb, oueHb npocTa, UCnonb3yeT TOMbKO OAWH TPaH3UCTOP, OAWMH Pe3ncTop U
ofOHY kaTywky. Muctep KapnapHuk HamoTan CBOK KaTyLlKy KOPOTKOW MPOBOJSIOKOW, cAenaB BCEro
HECKOJIbkO 060POTOB Ha KPOLLUEYHOM O4YMLLEHHOM Topouae. Cxema BbIrMSAUT BOT Tak:
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Llenb konebnetcs aBTOMaTU4YECKM, U OHA reHepupyeT HaMHOro Gonee BbICOKOE HamnpsiKeHue, Yem
HanpsiKeHne akkyMynsiTopHoin 6atapeun, 1, XoTst oHa, 6e3yCnoBHO, MOXET 3a)Keyb CBETOAMO[, KOTOPLIN
caM akKyMynsaTop He MOXeT 3axeudb, CXeMa MOXeT caenaTb ropa3go 6onblue, Yem 3T1o.

HeT Heob6x04MMOCTM HaMaTbiBaTb KaTyLLKy Ha KOMbLO, Tak Kak NpOCTOro 6ymMaHoro uMnuHapa BrosnHe
[OCTaTouyHo, a 1-sonbToBag 6atapes reHepupyeT 19-BONbTOBbIN BbIXOA.

Cxema 6bina agantupoBaHa Bunnom LepmaHom (Bill Sherman) gns 3apsigku BTopol GaTtapew, a
Takke Ang saxuraHnsa cesetoguoga. bunn agantuposan cxemy crnegyrowmm obpasom:
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A ncnonb3oBan cxemy Takoro Tuna (6e3 ceetoguoga) ansa 3apsgkm «1,2 B NiMh» nepesapsikaemon
Oatapeun emkocTbio 2285 MAY oT 0,6 B oo 1,34 B Bcero 3a oanH 4Yac. batapes npmBoga Ha4MHanach ¢
HanpskeHnst 1,34 B n 3akaHumBanacb HanpsikeHvem 1,29 B (koTopoe OObl4HO CUMTAETCHA MOSTHOCTBIO
3apsKeHHbIM). Mbl )XMBEM B OrpOMHOM 3HEPreTMYecKOM Mnosfie U NOo3TOMYy AOMOMHUTENbHAA 3Heprus,
noctynawowas B KOHTYp, Obina nonyyeHa w3 M3BbITOMHOW SHEPrUM Hallen IoKanbHOW cpenbl.
Moxanywncta, nonmute, 4yto GaTapen HE 3apskatorca oT BcnneckoB HanpsbkeHus obpatHown J[C.
BmecTo 3TOro atmM MUKW HanpsKeHUs HapyllalT Halle nokanbHoe 3HepreTuyeckoe nose, Bbi3biBas

NPUTOK 3HEPrMM OKpYXKalollen cpedbl B Haly Lenb M MMEHHO 3Ta 3HEPrnsi OKpYXalowen cpenpl
3apshkaeT batapem.

C kaTyLKon n3 ByMaxHOro UMnuHapa CXema BbIrnsauT Tak:
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Battery
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Cxema nmeet HebonbLyto cnabocTb B TOM, YTO ecnv y GaTapeun npuBoga HanpsKeHue Bbile, YeMm Y
3apagHon Gatapen NnC NageHvMe HanpskeHust Ha auogde, To OaTtapes npuBoda nogaéTr Tok
HenocpeACTBEHHO Ha 3apsgHyto OaTtapeto vepe3 OOMOTKM KaTyLKM, HO Mbl HE XOTUM 4TOObI 3TO
nNpou3yoanno, Tak Kak 3TO MPOCTO HanpacHas TpaTa SHeprun. ATOT HEAOCTATOK MOXHO MPEOodONeTb,
nomecTtuB 6aTapen B psi, Kak 34echb:

i I
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Charging|
] Battery
Drive T
Battery

2N2222
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Moaxopswasn kaTywka MoxeT OblTb HaMOTaHa [OBOSbHO Nerko. KapaHgaw OTAMYHO MOoAaxXoawuT Ans
KaTywku, noatoMy nonocky oymaru wupmHon 100 nnm 150 MM MOXHO O0GEpHYTbL BOKPYr kapaHaalua,
4yTO6bI ChOPMMPOBATL LIMNMHAP TOMLLMHOM B HECKOSBbKO CII0EB M 3anevartaTtb IUMKOW NEHTOMN:

Y6egutecb, 4To Bymara He npununna K kapaHgaily, a UAMHAP He CUIbHO MAOTHbIA, YTOObI OH Mor
COCKOMNb3HYTb C KapaHAalla, korga HamoTaHa KaTylwka. CylwecTByeT MHOXECTBO BO3MOXHOCTEN Ans
3KCMEePVMEHTOB C KONMWYECTBOM BWUTKOB B KaTyllke M OMaMeTpoM WCMOoNb3yemon npoBONoku. A
MCMonb3oBan aManupoBaHHy MeaHYH NpPoBosioky AuameTpom 0,375 mm.

EcTb MHOro pasHbix cnocoboB HamoTaTb KaTylwKy. MeTod, KOTOpbI 1 UCNONb3oBars, COCTOUT B TOM,
4yToObl OcTaBuTb Gonee 100 MM NPOBOMNOKM OO0 Hadana paboTbl KaTyWKW, a 3aTemM caenaTtb TpU Unu
yeTblpe obopoTa crneagyrowmum obpasom:

17

3aTeM 9T HECKOINbKO BUTKOB YAEPXKMBAKTCA Ha MECTe C NMOMOLLbLIO NIMMKOW NEHTbl nepen Tem, Kak
HamMoTaTb OCTanbHYyl 4acTb KaTyllKM B OAMH crnoi 6ok o 6ok, Mcnomnb3ys nBa NpoBoga, YToObl
chopmupoBaTb ABYXMPOBOAHYO KaTywky. 3atem oba KoHUa MOKPbIBAKTCSA 3MEKTPOU30NSLNOHHOM
NEHTON, MOTOMY YTO C TEYEeHMEeM BPEMEHW nuMnKas feHTa nopTuTcs. [ocTaToyHO OAHOro Criosi
NPOBOJIOKM M HaKOHeL,, KaTyLLKa COCKONb3HYra ¢ KapaHaalla.

B TO Bpems kak Ha NpvBEOEHHOW Bbille CXeme MokasaHbl ABEe XWnbl NpoBoa B OBYX LBeTax,
peanbHOCTb TakoBa, 4To oba npoBoda GyaoyT O4HOro uBeTa, U B pe3ynbTaTe Bbl NONYYNTE KaTYLUKY C
ABYMSI OAMHAKOBO BbIMMSAAAWMMM NPOBOAAMW, BbIXOOAAWMMW C  Kaxaoro kKoHua. O6ssaTenbHo
octaBnsute 6onee 100 mm cBO6OOHOIO NPOBOAA Ha YMCTOBOM KOHLE, Npexae Yem obpesatb NpoBoA,
Tak Kak BaM NoHagobuTCcst 3TOT JONOMNHUTENbHBIA OTPE30K NpoBoAa ANSA Nocneaylowero noaknoYeHns
K ceTn. Mcnonbaynte MynbTMMeTp unun 6atapeto n ceetoamoa, 4Tobbl MaeHTUmuMpoBaTb ABa KOHUA
OfHOro MnpoBoda, a 3aTeM MNOAKMYMTE KOHel, OAHOro MpoBoda K Hadyamy Apyroro nposoga. 3To
LEeHTpanbHbI 0TBOA «B» KaTyLuKu:

PSRN 111111111

Joint

B

Mepen wvcnonb3oBaHMEM KaTylKy Heobxoaumo TuiaTenbHO npoBepuTb. B unpgeane, ueHTpanbHoe
COeVHEHNE MasieTCsl U ecrnn NPoBO4 «NasieMoro» TWUMa, TO HarpeB NasnbHMKa COXCKET 3Marnb depes
HECKOINbKO CeKyH[, cOo3faBas XOpoLlee KayeCTBO MasiHOro COeVHEeHUs1 Ha TOM, 4TO paHblie Obino
3ManupoBaHHOW NPOBOJSIOKON.

UcnbiTaHne conpoTmeieHnda OOJmKHO ObITb BbIMNOMHEHO, YTOObI NnpoBEPUTb KA4eCTBO KaTyLUKW. CHavana
npoBepbTe CONPOTUBIIEHNE NMOCTOAHHOMY TOKY MeXAy TOYKaMu «A» n «B». PesyanaT OOImKeH ObITb
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mexay 1 n 2 Om. 3atem npoBepbTE CONPOTUBREHNE MeXAy Tovkammn «B» n «C», n 9T0 AOMKHO ObiTb
TOYHO TaKOe e 3Ha4eHue.

HakoHeL, NnpoBepbTe CONPOTMBIEHME Mexay Toukamu «A» 1 «Cx». JTO 3HauyeHne O0MKHO ObiTb Bbille,
4yeM comnpoTuBreHne oT «A» 0o «B», HO, YTO yOuBMTENBHO, OHO HUKOrga He GbiBaeT BOBOe Gonblue
3HaYeHMs!, HECMOTPS Ha KaXKyLLytCs HEBO3MOXHOCTb aToro. OgHako, ecnv nasHoe coeAnHeHNe OYeHb
nnoxoe, Torga conpoTuBreHve OyaeT yBenuyeHo BABOe, WM Gonblue UM MNO3TOMYy HeobXoaAMMO
MCMoNb30BaTb COeAMHEHME Nepen NCMONIb30BaHNEM KaTYLLKW.

MpocTas cxema, MoKasaHHas Bbllle, MOXET 3apshxaTb 4eTblpe GaTapeu pasmepa AA
nocrefoBaTtesnbHO, Koraa Lernb NUTaAeTcs ToNbko OT oAHoN GaTapeun pasmepa AA. OBbIYHO cumTaeTcs,
4TO MCNOSNb30BaHNWe Tpex AMOAOB B MapannenibHOM pexume ynyylwaeT paboTy CXeMbl, HO OAWH Auon
paboTaeT Ans MEeHsi O4eHb XOPOLLO.

CyuwecTtByeT cnocob noBbilWeHNss 3PEEKTUBHOCTM CXEMbI, KOTOPLIA 3aKo4yaeTcsi B TOM, YTOObI
[06aB1Tb BTOPYIO OOMOTKY C ABYMSI HUTSIMM NOBEPX NEPBOM U B3ATb TOK 3apsakvM OT BTOPOM OOMOTKM.
9710 pgenaet cxema «FLEET» unu «®J10T» JloypeHca LbiHra:

Charging batteries
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2N2222

Tok, notpebnsiemblin OT BTOPON OOMOTKM, HE BAUSIET Ha TOK NOTPeOnsieMbl aKKyMyrnsaTOPHOM
GaTapeeln, Ha KoTopown paboTaeT uenb.

Ecnn y Bac ectb ocumnnorpady, T0O CXeMy MOXHO HacCTPOUTb AN ONTMManbHOW MPOM3BOOUTENBHOCTMH,
NoMecTMB HeOOMbLUOW KOHOEHcaTop Yepes pe3nctop «R» 1 Hanas sHadeHWe koHAeHcaTopa, KoTopoe
[aeT HauMBbICLUYD YacToTy MynbCauMuM ANd BaWMX KOHKPETHbIX KOMMOHeHToB. KoHgeHcaTtop He
aBnsieTcs 0b6s13aTenbHbIM U 9 HAKOrAA He UCMOoNb30Ban ero, HoO MHoraa BCTPeYalnTCa 3Ha4YeHUs, Takme
kak 2700 nod.

A ncnonb3oBan cxemy «FLEET» gnsa 3apagku OByX MAEHTUMYHBIX CBUHLOBO-KUCIOTHBIX Gatapen,
npuyem ogHa GaTapesi nUTaeT uenb, KOTopasa 3apskaeT Apyryto. 3ameHa OaTtapen M NoBTOpeHue
npouecca HeCKOINbKO pa3 MNpuMBOAWNK K TOMy, 4TO 00e OGatapen obnaganun Gonbluer peanbHOW
NoSIe3HON MOLLHOCTBIO, YeM Mpu 3anycke npouecca. [ockonbKy CBUMHLOBO-KMCNOTHaA GaTapes umeet
KMg scero 50% u, Taknm obpasom, TepseT NOMOBMHY BCEro ToKa, KOTOPLIN Bbl HA Hee nogaeTe, MoK
TecT SACHO nokasasn, 4Yto cxema «FLEET» BbinonHeHa ans meHs c Oonee 4yem BABoe Oonbluen
BbIXOOHOMN MOLLHOCTBIO MO CPaBHEHUID C BXOAHOM MOLLHOCTbIO. 3OTa [OOMOSIHUTENbHAs SHEpPrus
N3BreKaeTCsa U3 OKpyXXatoLLen cpebl, KoTopas npeacraBnset cobor orpoMHOe 3HepreTuyeckoe none.

Tem He MeHee, COXpaHsisi TPOCTOTY U KOHLIEHTPUPYSICb Ha cxeMe [xoynsi-Bopa, ecnu Mbl npeacTtasum
camyto NPOCTYH BEPCUIO C TPEMSI BbIXOAHBIMU AMOAAMY COEAMHEHHBIMU NapannenbHo, Hanpumep, Tak:
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N Hanpumep, Mbl pelwmnu co3gaTb CEpPbE3HbIN YPOBEHb OCBELLEHUs), UCMONb3ys 24 CBETOANOAOHbIX
6noka Ha 12 B:

Toraa Mbl Mornu Obl Mcnonb3oBaTb KOMMep‘-IeCKVIIZ npeo6pasoBaTenb NOCTOAHHOIO TOKa, TaKOW Kak
9TOT:

N cxema MoxeT ObITb BOT TakoW:

21-5



-+
L
EL

T_T

OTa cxema paboTtaeT oOu4eHb Xopowo. TOoK, nogaBaemMbliil Ha MOBbIWAKLWMIA npeobpasoBaTenb
MOCTOSAHHOrO TOKa B MOCTOAHHbIM TOK (DC-DC), KOHTpOnupyeTcs HanpsbkeHnem B Toudke «A» B
coyeTaHum ¢ conpoTtueneHnem uenu [xoyna-Bopa, korga TpaH3ucTop paboTaeT B pexume «3MUTTep-
nosTtoputenby. CrnegoBaTenbHO, HAaNpsXXeHne, nogasaemMoe Ha cxeMy [xoynsa-sopa, 6yaeT npyuMepHo
Ha 0,7 B HMKe, yeM B To4Uke «A».

CtpaTterns ans 3TON CUCTEMbI OCBELLEHMSI 3aKNo4yaeTcss B TOM, 4ToObl obecneuntb ocBelleHue B
TEMHOE BpeMS CYTOK, Korfa nonb3oBaTenb He CNKUT, a 3aTeM, Korga CBET BbIKMOYEH M MOSfb30BaTesb
CMUT, akKkyMynsTop 3apsbkaetca. Knes Ha wupote UpnaHamm, 9 6onblue BCEro UCNornb3ylo OCBELLEeHNE
- CEMb 4YacoB B cepeanHe 31MMbl 1 HAMHOIO MeHbLUe NeToM. MiccrniegosaHue, npoBeaeHHoe B Adpuke,
roe BoobLle HET aneKTpocHabXXeHUs, rnmacuT, YTo JIOAM TaM HyXXOalTcsl B OCBELLEHMM B TeyeHue 4
4acoB HOYbLIO N 2 YAcoB YTPOM, TO €CTb, CKaXKeM, CeEMb 4acOB OCBELLEHUSA, YTO ocTaBnseT 17 4acos, B
TeYeHne KOTopbix baTapes MOXeT ObITb 3apsKeHa.

Kak nokasaHo, cxema notpebnset okono 70 munnuamnep Toka Npu sipKoM OCBELLEHMM ABYX Uin bonee
CBETOOAMOAOHLIX MaTpul B TEYEHMEe CeMM 4YacoB NPU MNUTAHMM OT OAHOrO0 KOMMIIEKTa M3 4YeTblpex
6aTapen Digimax 2285 mA4 pasmepa AA. Korga cBeT BKIHOYEH, BECb TOK OCBELLEHMSI NOAETCs B Lenb
[bxoynsa-sopa, 4YTO MO3BOMSET eMy 3apshkaTb BTOPOM KOMMMEKT M3 4yeTbipex GaTapen. O4yeHb MHOro
AOMONHUTESbHBIX YaCcoB B TEYEHUE KaXOoro OHS MO3BOMSET 3HAYUTENBHO YBEMNUYUTL BPEMS 3apALKU.
B TO Bpemsi kak Lenb NokasbiBaeT BLIKMHOYATENb, 3aKkopavMBalOLWU cBeToANOObl, HET HU4Yero Gonee
OTAaneHHoro, YeMm notpednsdembin Tok B 70 Munnuammnep u nosTomMy KOMMyTaToOp MOXET CHU3UTb TOK
BOpa OXOynsi OO HECKONbKMX MunnmMamnep 0e3 CHMKEHUs CKOpPOCTU 3apsagkn. OTo OyaeT BbirnsgeTb
BOT TaK:

CFF | DC-DC
R1

14143

14145

14145 = 3

MNMoka3aHHas cxema UMeeT ABa KoMMneKkTa n3 YeTbipex 6aTapeit. bbino 6kl HENMOXO MEHATL UX Kaxable
HEeCKONMbKO MUHYT. bartapeun, KoTOopble NUTaT HarpysKy, 3apsbkaltoTcs MNOYTM TaKk ke, Kak MU
oTcoeavHeHHble GaTapen, KoTopble 3apspkatoTcs. OgHako MexaHu3M, KOTOpbIA NepekntoyaeT Mexay
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AByms Habopamu BaTapewn, AOMKEH MMETb Ype3BblHaHO HM3Koe NoTpebrneHne Toka, YTobbl He TPaTUTb
TOK. [1ns1 3TOro MOXHO MCNOMb30BaThb 5-BOSIbTOBOE pefe C 3allEnKon:

OTO aneKTpoOMexaHUYECKUIA IKBUBANIEHT PYYHOro ABYXMOSOCHOMO nepekntodaTtens. KopoTkuin umnynbc
TOKa Yepes KaTyLuKy pene, NOAKMIYEeHHY0 Mexay KoHTakTamu 1 n 16 pene, 6GrnokupyeT pene B 0gHOM
MONOXEHWUM, B TO BPEMS KakK KOPOTKUIA MMMYTbC Yepes KaTyLUKY, NOAKIIOYEHHYIO MeXay KOHTaKTamu 2 1
15, GrnokMpyeT nepekntoyaTtens B ApyroM nonoxeHun. MoTok Toka B Lenu 6yaeT NoYTn HyNeBbIM.

Mbl mMornn ©bl mcnonb3oBaTb Tavmep 555 [ns BbIMOMHEHUsT Tpebyemoro nepeknoyeHnd. XoTs
CTaHgapTHast Mukpocxema 555, kak npaBuno, MoxeTt paboTatb ¢ HanpsikeHnem o 4,5 BonbT, ecTb
Heckonbko 6onee goporux TanmeporB 555, koTopble NpegHasHayeHbl Onst paboTtbl ¢ ropasgo Gonee
HU3KMMW HanpsbkeHnsiMu nutanms. OgHmm un3 Hux asndetca TLC555, koTopbii umeeT guanasoH
HanpskeHnsa nutaHuMs OT 2 BOMbT A0 15 BOMbT, YTO ABNAETCA OYeHb BrnevaTnsowmMm OMana3oHOM.
Opyron Bepcuen sensaetca ILC555N ¢ gnanaszoHom HanpsikeHust oT 2 go 18 sonbT. KombuHmnposaHue
OLHOrO 13 3TUX YMMNOB C 3aMKOBbIM pene AaeT O4YeHb MPOCTYIO CXEMY:

+HY O

L

O
OuTPUT
R Q

0V O

Cxembl Joule Thief He HyxgatoTca B 4eM-TO ygarneHHoM, Hanpumep B 70 munnmamnepax BXOLHOrO
TOKa, YTOObLI XOpOLWO 3apsKaTb akkymyndatop. CrnegoBaTenbHO, Mbl MOXEM MCMONb30BaTb ABE UMK
bonee uenen [xoynsa-Bopa, 4ToObl pasgennTb TOK, MPOTEKAOWWA 4Yepe3 MaTpuubl CBETOAMOAOB
ocBeLleHus.

Ewé ogHo nonesHoe pomnonHeHue - 310 6onbluor KoHAeHcaTop «C», KOTOpbIA NogaeT nNuTaHue B
TeyeHue OONV CeKyHAbl, Koraa pene nepeknoyaeTcs:
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KoHaeHcaTopbl, KOTOpble nepefarT KOPOTKMN UMMYNbC Ha pene, 3aBUCAT OT Ballero KOHKPETHOro
perne, HO 00bIYHO OHM cocTaBnAaT okono 100 mukpodapag u 16-BonbTHYH paboTocnocobHocTb. BoT
BO3MOXHas (hmsmnyeckas cxema ans yCTponcTBa ¢ Tpems gkoynesbiMu BopaMn. OH MCNOMb3YyeT KyCOK
nnaTsl pasmepoM 125 x 35 MM, TO eCTb KYCOK, KOTOPbIN MMeeT 14 ropusoHTanbHbIX MeaHbIX Nosoc, U
Kaxgas nonoca mvmeeT 49 orBepcTuin. [lodemy 3TOT CTpaHHbIM pasmep? [MOoTOMYy 4YTO KyCOK TaKoro
pa3mepa Obln 4OCTYNEH Kak OTpe3aHHbI Npu co3gaHun npototuna. MakeT npoToTuna BbIrmMsanT Tak:
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KpacHble Touku B NpeanoXeHHOM n3n4eckoM pacrionoXeHUn ykasbiBaloT MecTa, rae MeaHas nornoca
Ha HXHE CTOPOHEe TEKCTONUTOBOM MnaTbl CrioMaHa.

b b b & bbb

¢
0

P

Torga BO3HWMKAET BOMPOC, YTO HaM AdenaTb C CXeMOTEXHUKOM? EcCTb pasHble BapuwaHTbl. Hanpumep,
Takas ouanyeckas KOHCTPYKUNSA OTIIMYHO NOAXOAUT ANns 06Lero ocBeLleHnst KOMHaThbI:

. .
Lighting
booster switch ——. @ l—— On / Off
:\*--.. e
165 lumen
& »

Moka aTa KOHCTPYKUUS oveHb addeKTUBHA AN paboTbl HA CTOrE:
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OpHako Ha Hac, Kak NpaBuro OKasbliBaeT Ype3MEPHOE BIIUSIHUE CTUMb XU3HWU, KOTOPbIA Mbl NEPEXUIIN U
Mbl HE CKIMOHHbI MOHUMAaTbL NOTpebHOCTU apyrnx niogen. Hanpumep, uccnenoBaHnsa 6oy NpoBeaeHb! B
Adpuke, 1 BOT pe3ynbTaTbl OOHOIO U3 TaKNX UCCeLOBaHUN:

MapkeTunHroBoe uccnegosaHne AHHbl Bptogepne «ConHeuHble namnbl - Adpuka», onybrmkoBaHHOe
GlZ GmbH Uganda, BbISSIBANO MHOro paHee HEWU3BECTHbIX (PaKTOB, KOTOPble OOSKHbI MPUBECTU K
PU3NYECKUM U3MEHEHUAM AM3anHa. ATOT ONPOC NoKasblBaET:

1. Vicnonb3oBaHWe COMHEYHOM NaHenu B NoMeLLeHNM HEBO3MOXHO U3-3a OTCYTCTBUSI OKOH 1 60nbLIOro
cBeca KpblLUK.

2. Vicnonb3oBaHne conHeYHon Batapen, nepesapskaeMon Ha OTKPbITOM BO34yXe, MOXET NPUBECTU K
€é Kkpaxe.

3. Wcnonb3oBaHne BHELLUHEN CONTHEYHOW MNaHenu, COeANHEHHOM npoBoAOM MOXEeT MNpUBECTU K
noBpexgeHnam n [ vnn TpaBMam neTen Bo BpeEMA Urpbl.

O6cnenoBaHue panoHa XU3HU UMEET CrieayroLmne XapakTepucTmKku:

1. Cemb 4YeroBeK, XMBYLWIMX B OOHOM 34aHWWN, He SABMSOTCA YEM-TO HEOObIYHbIM, MO3TOMY
npegnoyTeHne otaaeTcsa ocselleHuto Ha 360 rpagycos.

N

. KyXHFI 0ObIYHO oTAaenbHas, ©e3 OKOH, HO HyXOaeTcd B OCBELWEeHNN O5A NPpUrotoBrieHnA nuiln.

w

. CxuraHue Tonnvea ONsi OCBELLEHUS MOXET NMPUBECTU K YXYALUEHWUIO 300POBbsi OT MPOM3BOAUMBIX
napos.

. Bocnutanuio geten mewaet OTCYTCTBME OCBELUEeHUA.

4

5. Vicnonb3oBaHne ceBeTa 06bI4HO cocTaBnsAeT 3 Mnu 4 Yaca HoO4YbH NITKC 2 Yaca yTPOM.

6. VicnbiTanns ¢ ypoBHem ocBelleHnsa 100 nomeH Obinn NpusHaHbl yA0BNETBOPUTENBbHBIMU.
7

. JTamnbl 06bI4HO CTaBATCA Ha 06eAeHHbIV CTOM BO BPEMS edbl 1 NOABELUNBAIOTCS K NOTONKY B Apyroe
Bpems.

2]

. Mpun nepeHoce Ha ynuuy, y3kasi nepedHsis Ayra ocBelleHusi, ckaxem, 90 rpagycoB, siBnsieTcs
npeanoYTUTENbHON Ans 6e30MacHOCTY.

9. YcTpoKcTBa C NepeMeHHbIM YPOBHEM OCBELLEHWUSI NPeanoyTUTENbHEe, HO NOYEMYy He yKasaHo -
BEPOSITHO, NPOAOIKUTENBHOCTL OCBELLEHMS.

B atux pomax MoryT ObITb BHYTPEeHHMEe CTeHbl, KOTOpble HEe OOXOAAT A0 NOTOJIKa, TaK YTO CBET B
ueHTpaanon KOMHaTe pacnpoCcTpaHAeTCA Ha AONOJIHUTENIbHbIE KOMHAaThI.

3TN DyHKUUM TPeBYHT OCBETUTENBHOIO YCTPOMCTBA, KOTOPOE:

1. CnocobHo obecneuntb 360-rpagycHoe OCBELLEHME.

2. Cnoco6Ho AaTb orpaHuyeHHyto 90-rpagyCcHyto Ayry OCBELLEHWUS NPY UCMONb30BAHUM CHapPYXMK.
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3. YCTONYMBO Npu CTOSSHUM Ha rOPU30OHTanNbHON NOBEPXHOCTW.

4. BO3MOXHOCTb YAOOHOIOo HOLLEHUS.

5. MoxeT 6bITb NoABELLEHO K NOTOJKY.

6. MoxeT 0becneunTb 3Ha4MTENBHO 60onee 100 NtOMEHOB 3a Nepuoabl OCBELLEHUS.
7. [locTaTo4yHO AELLEBO KyNUTb.

8. OueHb HagéxHoe.

9. bes Kakumx-nnmbo CTEeKNsiHHbIX KOMMOHEHTOB, TaK Kak Hec4acTHble cnyyaun C noaBeCcHON namnon B
OCHOBHOM ropes3bl OT 6uToro crekna.

MoxHo paspaboTaTb namrny, koTopasi OTBeYaeT BCEM 3TMM TPebGoBaHMSAM, XOTS HU3Kas CTOMMOCTb
aBnsieTcs Hanbonee crnoxHoin 3agaden. [ns yaoBneTBOPeHWUst NoTpeGHOCTeN Nosnb3oBaTens MOXeT
ObITb BO3MOXHO OyAeT Mcnonb3oBaTh BOT TAKOW KOPMyC:

TpeyronbHasi oopMa obneryaet KOHCTPYKLUMIO U OYEHb MPOYHA C MHXEHEPHON TOYKM 3peHust. ITo
TaKkKe COKpallaeT KOMM4ecTBO nul, Heobxoaumbix AOnsi ocselweHuss Ha 360 rpaaycoB, OO TPEX.
YHMBEpCcanbHOCTb 3HaYUTENBHO YBENMYMBAETCS, €CNN ABE rPaHN HaBECHbIE:

SEEN FROM ABOVE

SEEN FROM ABOVE

Takoe pacnofiokeHne no3BongeT COBMellaTb OBe rpaHM C (PUKCMPOBaHHOW nepedHen naHernblo,
obecneuymBas ropusoHTanbHOE OCBELLEHWEe B OO4HOM HanpaBfeHuUU, YTO SBMSIETCH O4YEeHb U OYEeHb
APKAM pacnonoxeHnem. OTM ABa nuua MoryT OblTb nepemMelleHbl Aanblle, 4YToObl NonyyYntb
Xernaembl y3KMA nepegHnin nyd Ans Nporynkn Ha ceexem Bosgyxe. [lpu xenaHun ypoBeHb
OCBELLEHHOCTM MOXHO KOHTpONnupoBaTtb, caenaB nepekntovatens Bkn / Bblkn TpexnositoCHbIM
YeTbIPEXMNO3ULMOHHBIM NOBOPOTHLIM MEpeKrtoyaTenem:
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Takoe pacnonoxeHve OaeT BbIKMOYEHUE, oOHY MaHernb, ABe MaHenM U TpU MaHeny OCBELLEHMS!, HO
MOXET Takke CMy4YUTbCA U TaK, YTO BMECTO BbIKIMOUYEHNS BCEV NaHeNnu nepekroyeHne ocBellaeT oavH
CBETOAMOAHBIN MaccuB Ha NaHenb, ABa CBETOAMOAHLIX Oroka Ha naHenb U TpU CBETOAMOAHLIX Broka
Ha naHens.

Ecnu ncnonb3ytotca obblyHble aepxaTtenu ¢ 4 6atapesamu, TO KOpryc namnbl MOXHO caenaTtb 6onee
KOMMNAaKTHbIM, MOCKOMbKY Yribl TPEYroflbHNMKa He HyXHbl. AKKYMYNSiTOpbl KPEnsaATcs CrnegylLlmm
obpasom:

SEEN FROM ABOVE "

MpYHUMasa KOMMaKTHYH LUECTUYroNnbHY0 (OpMy, KoTopasi SIBNSIETCS MNPOYHOW, MMEET TaKyl XXe
CBETOBY CMOCOGHOCTb M OTKPbLITA, TaK Kak 3TO MOXHO NMOABECUTL C NoTorka. CTOPOHbI MPOCTUPalTCS
Ha[ BEpPXHEMN YacTblo U MO OCHOBAHMEM, Tak YTO YCTPOMCTBO MOXET CTOSAITb Ha MITOCKON NMOBEPXHOCTU
B Ntobom HanpaeneHun BeepX. LLapHupbl OOMmkHbI ObITb XECTKMMM, YTOObI OHWU yaepXuBanu cBoe
NONOXKeHWe Npu YCTaHOBKE Ha HYXXHbIV Yron.

[obGaeneHune NPOCTOro OTKMAHOro KnanaHa K OCHOBaHMIO NO3BOJIAET UCNONIb30BaTb HAKIMOHHYIO OMNUUIO,
KOTOpaAaA UMUTUPyeT CTUIb OCBELLEHNA HaCTOJSIbHOW Namnbi:
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BaXHbIM MOMEHTOM, KOTOpPbIA Mbl elle He obcyxaanu, SBnsieTcs TUMN UCMNONb3yeMOoro akkymynsitopa.
Bonpekn oxugaHuam, 6aTapen He paboTalT Tak, Kak Bbl OXugaete u Bblbop OaTapen BaxeH AOnis
Takoro npoekra.

MpoBeaeHHblE MHOK TECThbl MOKa3bIBAKOT, YTO OYEHb peannCTUYHLIN ypoBeHb ocBelleHnss 1000 noke
MOXeT OblTb obecneyeH Bcero 1,5 BT anektposHepruun. Jlyywmii UCTOYHUK OCBELLEHUS, KOTOPbLIN S
Hallen, - 3To cBeToaMoAHble MaTpuubl B ctune «G4», u3rotoBneHHble B Kutae ¢ mcnonb3oBaHWEM
TexHonorun «5050». OHM AOéleBbl U UMEeT O4YeHb CUIbHbIA HENWHEWHbIW CBETOBOW MOTOK Ans
notTpebneHnsa Toka, 4YTo ABnseTcs PakToOM, KOTOPbIA Mbl MOXEM MCMOMb30BaTb B HaLUMX MHTepecax.
OTu ceeTOAMOAHBIE MATPULbI MOCTABNATCA B «6enon» unu «tennon 6enon» Bepcum 1 BbIrMagaT Tak:

Nmes gnameTtp 30 MM M LWITLIPbKK, K KOTOPbLIM fIErKO MOAKMYATLCS, 3TO 0YeHb YA0OHbIE YCTPOMCTBA,
KOTOpble MMEKT OTNUYHBLIN yron ocselleHnss 160 rpagycoB u cBeTOBOW MOTOK 165 nomeH ans
anekTpunyeckoro exoga 1,2 BT.

OpHon 13 npobriem Takoro ycTpOWCTBa sBMASIETCA BbIOOp noaxogswero akkymynatopa. Jlutuesble
GaTapen NpeBOCXOAHbI, HO CTOMMOCTb Nnoaxogswen nutueBon Gatapen B OecaTb pa3 NpeBbIaeT
CTOMMOCTb, NMPeayCMOTPEHHYIO ANsi BCEro YCTPOWCTBA, (PakTUYECKM MCKMYasa nutueBble Gatapew.
CBUWHUOBO-KMCNOTHbIE GaTapen cnuvwkoM 6onbluve, TsHKenble U Joporne Ans 3TOro NpuMeHeHus.
YOouMBUTENbHO, HO nydwum  BblIOGOPOM  SIBNSIETCA  OYeHb MNOMynspHas HUKeNb-mapraHueBas
akKyMynsaTopHas 6aTapes pasmepa AA anuHon 50 mm n guameTpom 14 MMm:

.:*_- m:liii;hdhm ﬁ’ﬁ ﬁ'

HomMmnHanbHasi eMKoCcTb 40 3 aMnep-4acoB, OHWM OYEHb OEeLIeBbl, NIerkn U MOryT ObiTb NMOMELLEHbI B
OaTtapeliHbIn oTcek crnenyowmm obpasom:
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OpHako HekoTopble M3  3TUX  HeBONbLUMX  HUKENb-MeTannornapuaHbiX  akkyMynsaTopoB  He
COOTBETCTBYIOT TpeboBaHNsIM NPON3BOANTENS, NOSTOMY BaM HEOOX0AMMO NPOBECTU HArpy304HbIA TECT
ANSA akKyMynaTopoB fntobor KOHKPETHOM MapKu, KOTOpble Bbl MOXeETe ucnonb3oBatb. Hanpumep, BOT
LWeCTb Pas3nu4yHbIX TUMOB 3TUX BaTapen, NPOTECTUPOBAHHBLIX B rPynmnax no YyeTbipe, C Harpy3Kkowm OKOso
50 munnnamnep npu NATM BomnbTax. Ta ke Harpy3ka Oblfa MChonb3oBaHa 4S9 NPOBEPKU KaXOoW U3
aTux batapen:

FUEIC)MHX

BO0 -~

DURACELL

RECHARGEABLE

Rechargeable
INi-MH Batteries S g8 §

SDNIY 3800 BTY 3000 Ultracell 3000

PeaynbTaTbl 661N1M Hanbonee nokasaTerbHbIMU:
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— Digimax 2850 mAH = Duracell 2400 mAH — Fusiomax 800 mAH

Volts —— BTY 3000 maH SDNMY 3800 mAH Ultracell 3000
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Akkymynstopel BTY 3000 Ha camom gene He npeTeHaytoT Ha 3000 MAY (XOTs NpodaBsubl U AenatoT), u
noatomy «3000» moxeT OblTb NPOCTO TOProBbIM HanMeHoBaHWeM. Pe3dynbTaTtbl TecToB Ana BTY 3000
ObINN HACTONBbKO OLUENOMASALWMMU, YTO TECT NOBTOPSANCA TpwxXKAbl ¢ 6onee ANUTENbHbIM BPEMEHEM
3apsagkvM Ang Kakgoro TecTa, M MoKasaHHbIA Bbllle ABNAETCH «nyylmnMmy pesynbTaTom. Bel 3ameTtute,
HaCKOJSTbKO KOPOTKUM OH NagaeT Mo CpaBHEHMUIO ¢ Hegoporumu 6atapesammn Fusiomax 800 MAY, KoTopble
ctosat Bcero 50 neHcoB kaxpgasa oT Poundland. YxacHble xapaktepuctukm ©Oartapen BTY 3000
NPeBOCXOAAT TONbKO HeBeposTHble ©Oatapen SDNMY 3800 MAY, KOTOpble MOKa3biBAOT MNOYTH
HUYTOXHYIO EMKOCTb, HECMOTPSA Ha X yausuTernbHble TpeboBaHnsa 3800 MAY.

Bbl 3ameTtuTe, u4to GaTapenkm Digimax 2850 mMAY npeBocxogdtr 6Gatapenkm Duracell n 4Tto o4eHb
dewesble Oartaperikm Fusiomax, emKocTb KoTopbix cocTtaBnsieT Bcero 800 MAY, OENCTBUTENbHO
paboTaloT OYEHb XOPOLUO:

Fusiomax 800 Digimax 2850

NiMh 6atapeun acbdekTMBHbI Ha 66%. 3apskaTb HUKeNb-meTannornapuaHyto 6atapeto emkoctbio 3000
MunnMamnep B 4ac MOXHO Tonbko npu 300 munnvamnep vnn MeHblue. TecTbl 3KCMOHOMETpa AatoT
0O4YeHb UHTEpECHbIe pe3ynbTaTbl ANA CBETOAMOAHBLIX MaTpuu,. [pn ncnonb3oBaHUN ABYX CBETOAMOLHbIX
mMaTpul psSAoM Opyr ¢ APYrom B CBETOBOW KOpoOke, pe3ynbTaTbl MO HanpsKeHuto / TOKy / CBETY C
ncnonb3oBaHneM 1,2-BONbTHbIX HUKENb-MeTannornapuaHeix 6artapen 6o cnegyowmnmm:

9 Oarapen 11,7 B 206 mA 1133 nwkc: 2,41 Bt 470 nwkc Ha BTt (npeanonaraemas
NpPOU3BOAUTENBHOCTL NPOU3BOANTENS)

8 barapein 10,4 B 124 mA 725 moke 1,29 BT 562 ntokc Ha BT

7 Gatapen 9,1 B 66 MA 419 niokc 0,60 BT 697 niokc Ha BaTT (0OYEeHb peanUCTUYHLIA YPOBEHb
NPON3BOANTENBHOCTH)
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6 akkymynaTtopos 7,8 B 6 MA 43 ntokc 0,0468 BT 918 nitoke Ha BartT.

OT0 04YeHb KpacHopeumBas MHGoOpPMaLns, NoKasbiBakLLlas YTo O4MH N3 3TUX CBETOAMOAHbBIX MacCHBOB,
Ha KoTopble noaaeTca Bcero 33 Munnuamnepa, MOXET MNPOU3BOAUTL OYEHb BrnedaTnswllee
ocBelwleHe B 210 nMOKC nNpu LWMPOKOM Yyrre oceeweHna. WHbIMK crioBamu, nutaHne natu
CBETOAMOOHbIX MaTpuL, Ha 9 BOMbT CO34aeT OYeHb MpUeEMEMbI ypoBeHb ocselueHnsa B 1000 ntokc
Ansa Bcero 165 munnuamnep, 4To coctaBnseT Bcero 1,5 BT. 310 Bnevatnsawwee npeacraBneHue.

He meHee BnevaTnswowmMMm €BnseTca TO, YTO NPOU3OMAET, ecnu HanpshkeHve Oatapewn ynager.
OdhdhekTMBHOCTE CBETOAMOLOB MOBLIWAETCA ANns 60opbbbl C NoTepen HanpshkeHns W gaxe npwu
CMEXOTBOPHO MarneHbkux 3 Munnnamnepax, nogaBaemMbiX Ha Kaxablli cBeToanod, CBeToBOW Bbixod 21
JIIOKC OT KaXKAoW MaTpuubl cBETOANOA0B. DEKT 3aKkNoyaeTcs B TOM, UTO XOTSl OCBELLEHNE HEMHOIO
TYCKHEeT, ecnn HanpshkeHne Gatapen nagaeT, YPOBEHb OCBELLEHHOCTM NnagaeT O4vYeHb MOCTENEHHO,
e[Ba 3aMeTHbIM 06pa3oM. HO KOHEYHO Mbl HE OXMAaem, YTO 9TO NPOU3ONAET C 3TON CXEMOMN.

B TO Bpems kak aTa cxema UCMnosnb3oBaHMs cBeTa B HOYHOE BpeMs 1 ero noas3apsaku npy BbIKMIOYEHNN
Xopowo pabotana Ana MeHs, kHoadpuKkaHCKM pa3paboTunk, KoTopbi paspabotan cson 150-
BaTTHbI reHepaTtop C aBTOHOMHbIM MUTaAHWEM, B MOCnegHee BPEMSI MCMbITbIBAET OTKIIOYEHUSA
3NEKTPOIHEPTUN, KOTOPbIE B CPEAHEM COCTaBMAOT CEMb YacoB B AeHb. 13-3a 3TOro oH noctpoun Tpu
TakMx CBETUNbHMKA ANS pasHbIX NO3MLMA B CBOEM AOMe U Ansa nutaHua csoero Wi-Fi.

OH nowen panble LO CXeMOW M B pesynbTaTe crerka WM3MeHWUn pacrosioXeHne, HaMoTaB
ondmnapHyto katywky 2 x 100 ButkoB Ha 6enyto (HE cepyto) MNBX Tpydy anametpom 40 Mm anuHOM
150 mm. OH ucnonbayeT 220-BOMbTHbIE CBETOAUOAHLIE NaMMbl MOLWHOCTLIO 7 BT Ana ocselleHus U
KpoweyHbii nHBepTop oT 12 go 220 B gns ynpaeneHusa ceetom. OH ucnonb3yet MoanuLmnMpoBaHHYO
Bepcuio ogHou 13 uenen Alexkor'a Joule Thief, uTobbl reHeprpoBaTb 06paTHYHO CBA3b Nepe3apsiakm.

PacnonoxeHne TakoBo:
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OH ncnonb3yeT KpoLeyHbIn 50-BaTTHbIN MHBEPTOP ANS NUTAHWUSA NaMnbl:

Cxema reHeparopa:

air-core 0.71 mm
Z = 100 turns
bifilar wound

4.7 nF or
TVR 20621

Cxema 0aéT ApKoe OCBELLeHWEe B TeYeHMe MHOMMX YacoB U 3apsxaeT akKyMynaTopbl HE3aBUCUMO OT
Toro, obecneynBaloT N OHU OcBelleHne unu Het. PaspaboTtumk gobaenseT kaTywky u3 200 BUTKOB
nposoda 0,71 MM BOKpYr cyLiecTBylowen OunnapHon KaTywku M UCNonb3yeT eé yepes OUOAHbIN
MOCT A5 3apagkm 12-BonbToBbiX 6aTtapen yepes CBOM Moaynb 3aMeHbl 6aTtapen. 3To pacnonoxeHue

QO00 e

*0000

2503557

500 to 1100 volt

12 amp continuous
150 watt Fast-acting

B ctune «FLEET» Bbirnsgut crneayrowum obpasom:

+12%

2503552

8]

o 100 watt
4.7 nF or == EE
TVR 20621 v +
4 Ve Tizv
U 4
2503552 |© 12V DC - 220V AC T

Battery
swapper
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Ewe pas, Mbl Gnarogapum toxHoadpukaHCKOro paspaboTyMka 3a TO, YTO OH MOAENUrcst CBOMMMU
paspaboTtkamu. Kak 1 B NobbIx cxemax, XOTsl 3TO U He MOKa3aHO HU Ha OAHOW NPUHLMNNANbHOW CXEMe,
npegoxpaHuTenb UMM aBTOMATUYECKUI BbIKMOYaTENb NOAKMIOYEH K Kaxaon 6atapee, Tak 4Tto noboe
HenpegHaMepeHHoe KOPOTKOe 3aMblkaHNe HEMEANEeHHO n3onupyeT 6aTapeto u npegoTepallaeT noboe
NMoBpeXaeHue.

B HacTosLee Bpems KMTanLbl NPOM3BOAAT MHBEPTOPLI MoLwHOCTL0 100 BT, koTopble npeobpasyoT 12
B noctogaHHoro toka B 220 B nepeMeHHOro Toka, U OHW npeanaratTca Ans npogaxu no CMexoTBOpPHO
HU3KOWN LIEHE:

Auto Car Power Inverter USB Charger Adapter 12V 24V to 220V Converter
Adapter

A “ £1.92
% ; ) By Now
fl A ' Free Postage
g .‘;‘_;' See more like this

BaxHOM 0COBEHHOCTBIO 3TOM CXeMbl ABMSiETCA 3apsaka akkymynatopa. lNoxanynicra nouiMmte oveHb
4YéTko, 4TO nepesapsgka HE saBndetca pesynbTaToM Bchfecka HanpshkeHna obpaTtHon OJMC,
nogaBsaemMoro B 3apshkaemyto Oartapet. Bmecto aToro nepesapsigka NpoMCXoauT OT  SHEPruu,
nocTynaroLien n3 mectHon cpeabl. NpUToK aHeprum Bbi3BaH BCNieckamm HanpskeHms obpaTtHon SC,
Bbl3BaHHbIMW BHe3anHbIM OOpPbLIBOM TOKa, MpOTeKalwero 4yepes KaTywky. IOTOT addekT 6Gonblie
3aBUCUT OT CKOPOCTU MEPEKSIHYEHNA CXeMbl, TO €CTb OT TOro, HacCKOSfibko ObICTPO TpaH3MCTOp
OTKMo4aeTcs, YeM oT 4ero-nnbo euwe. Ouoabl 1N4148 ocobGeHHO XxopowKn B Cxemax Takoro Tuna,
NMOTOMY YTO OHM NEPEKMYaOTCA BCEro 3a 4 HAHOCEKYHAbI, YTO OYeHb ObICTPO.

B 3TOM HeT Humyero BonwebHoro. Mbl XuBeM B OFPOMHOM 3HEPreTM4eckoM Mone WU nonyveHune
nones3Hon «CBOBOAHONY IHEPrUN ABNAETCS NULLIL BONPOCOM YOeXaeHMa 3HepreTM4eckoro nons B ToMm,
yTObObI OTBNEYL MenbYanlylo YacTb cebs B NoTok. KOxHoadpukaHckMin pa3paboTymk ncnonbsyet 12-
BOIbTOBbIE CBMHLOBO-KUCIOTHbIE BaTapemn B 3TMX LIeNsX, MOCKOMbKY Y HEro eCTb MHOIO Takux batapen,
KOTOpble OH W3BIEK U3 BbIOPOLLIEHHOrO 00OpYyAOBaHWS B CBOEM pavioHe. [ns Hero aTo BCero Nuilb
Bonpoc yaobcTea.

OpgHako, noxanymcra nouMuTe, YTO MOKasaHHbIN 34eCb MeTod WUMMYMNbCHOW 3apsiaku YpesBblYaniHO
noneseH Ans CBMHLOBO-KUCIIOTHbIX akkymynsitopoB. OH gecynbgatupyet 6atapewn, yBenvumBaeT UX
€MKOCTb W MNPOU3BOAUTENBHOCTb, @ TaK e MNpPoANeBaeT CPOK CnyXObl GaTtapen npakTudeckn Ao
OEeCKOHEYHOCTH.

Patrick J Kelly
www.free-energy-info.tuks.nl
www.free-energy-info.com
www.free-energy-devices.com

Mepesog Diabloid73
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