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YYAECA BYAYLIErO
«Konwepc ynkmmy, 2 nexabps 1916

MHorue W3 Tex, KTO MeyTan CTaTb NepBOOTKPbIBA—
Tenem, HoO NoTepnen HeyaaYdy B CBOUX YCUNNUAX Ha
3TOM MONPULLE, COXanerT 0 TOM, YT OHU POGWUNUCH B TO
BpEMS, KOr4a BCe OTKPbITUSA YXXE COBEPLLIIMNCH ¥ OTKDbI—
BaTb 6onbLue Hevero. Takoe owmnbo4Hoe BneYaTneHve,
4TO Mbl ABMXEMCH BbICTPO Brepeq v BCe BO3MOXHOCTY
Aenartb OTKPLITUA OKa3anucChb ucHepnaHbl, COBCEM He
pegkocTb. Ho B gencteutenbHoCTH Bee 06CTOMT Haobo—
poT. Bce 10, 4To yaanock 0TKpbITh B chepe 3nexTpuyec—
TB8, — 3T0 HNYTO B CPaBHEHUU C TEM, YTO ELLIE YKPLITO OT
Hac ByayLumm. Ho geno He Tonbko B aTOM. TexHuyeckoe
BOMfOLLEHMe 6eCHUCNEHHOr0 KONMYECTBa BeLLew, Nony—
YeHHbIX B pesynbTaTe 3TUX OTKPLITUR, 0KA3ai10Chb CTapo—
MOAHbLIM, 3aMETHO OTCTAIOLLMUM KakK B 3KOHOMWYECKOM
nnaxe, Tak 1 B cMbIcne yao6cTea nx ncnonb3osaxus, Aa
¥ BO MHOTX OpYrMx OTHOWEHUAX OT Camoi CYTH ABfe—
HUA, nexallero B ux ocHose. [NpermyLlecTsa, KoTopble
A3eT UCMoMb30BaHWe 3TOr0 ABNEHUA, HACTONbKO Benn—
Ki, HTO MHXXEHEep Ternepb Npy Nepsoi e BO3MOXHOCTH
COBETYET CBOEMY 3aKa34KKy «MCMNonbL30BaTh B AAHHOM
cny4ae anekTpu4ecTso.

SaknoyeHHan B Bofle 3Heprvsa OTKPLIBAET OFPOMHLIE
BO3MOXXHOCTY 4NA NOABEHUA HOBLLECTB B UCMONb30—



BaHWUM 3NeKTpU4eCTBa, 0CO6EHHO B 06NacTU aNeKTPoXm—
mMun. VicnonbaoBaHue 3Heprv NagaioLlen Boabl ABNA—
€TCH CaMbiM 3KOHOMU4HBIM 13 U3BECTHBIX CNOco60B No-—
ny4eHns 3neprm ConnHua. 310 CBR3aHO C TeM (hakToMm,
4TO VI BOAS M 3NEKTPUHECTBO HECXKNMaeMbi, [pakTnyec—
Kuin KO3hMLMEHT NONEe3Horo QencTBUA MAPO3NeKT—
pU4ECKOro rpoLecca MoXeT gocturatk 85 npoueHToB.
O6bi14HO Ha Ha4anbHoOW CTagUK ero opralmMsauuy Tpedy-—
I0TCH 3HA4UTENbHbLIE BIIOXEHUSA, HO HE3HAYUTENBHOCTD
AanbHenLInX pacxofoB Ha ero nogrepxaxue u obeny—
XuBanue, a Takxe yno6cTeo 3TOro npouecca aenaot
ero vaeanoHbIM. [peanoxeHHas MHO s Hero cucTe—
Ma NepeMeHHOro Toka paboTaeT ycTon4seao, u NaToMy
B pe3ynbTaTte bbino BuipaboTaHo aHeprul npuMepHo Ha
7 000 000 nowaguHbx cnn. O6bIMHO 3a 1 roy 3 Kax—
[0% TOHHbI YrAA Mbl Nony4aem He 6onee HoNA Lenbix
LUECTU COTbIX OAHOW NOWAAnHON cunbl. ToaTtoMy Ana
nony4YeHns Takum cnocobom sHeprn, 3KBUBanNeHTHOM
no sennumHe BbipaboTaHHOM N3 BofLL, NoTpeboBanoch
6b1 exerogHo 3atpadmsate 120 000 00O ToHH yraA,
yTO cocTaenset ot 25 o 50 npoueHToB 0T KonnyecTsa
ero aobbiuu no Bcem CoepmHerHbiM LLiTatam.
Mcnonb3oeaxue yria Taut B cebe orpoMHbie BO3—
MOXHOCTH. A3 3TOro LEHHOro MUHEPana Mbl FNaBHbLIM
06pa3om U3BMEKaEM H3KOMNEHHYIO B HEM CONHE4HYIO
3HEpruIo, KoTopas Heobxoguma ANS YOOBNETBOPEHUA
HaLLMX MPOMBILLUAIEHHbIX U TOProBbIX HYXA, M0 AaHHbIM
CTaTUCTUKM, cpepgHerofosas aobbiya yrnsa 8 CoequHeH—
Hbix LIltaTtax coctasnset 480 000 OO0O. Mpu ncnonb—
30BaHWU Haubonee COBEPLUEHHbIX ABUrartenen aToro
TONNMBA 0Ka3anock Obl QOCTATOYHO ANA YCTOAYNBON
BbipaboTku B Teuenue roga S00 000 000 nowagnHbix
cwn. OgHako eroc Ucnanb3yoT CTOMNb PACTOYUTENLHO U
OMPOMETHMBO, HTO B pe3ynbTare Mbl NoNy4aeM B cpea-
Hem He Gonee 5 NPoLEHTOB OT ero TENNOBOro NOTEHLN—
ana. 3Ha4uTenbHO CHA3WUTbL 3TW OrPOMHbIE U3AEPXKKM



MOXeT BHeApeHne KOMNAEKCHOr o NfiaHa anexTpudgmka—
UnK 0o6bI4M, TPSHCNOPTUPOBKU M MCONb30BaHVSA Yrs.
Bonee Toro, 1 AN yrNa HA3KOFo Ka4ecTsa, Munanapabi
TOHH KOTOPOro NpocTo BbiGPAchIBAIOTCH, MOXHO HAATU
BbiFrOQHOE NPYMEHEHWE.

(opobHbi Nogxon NPMMEHUM ¥ K NPUPOAHOMY rasy,
M K He(pTU — CBRA3a@HHLIE C HAMWU eXeropgHeie ybbiT—
KW QOCTUraloT COTeH MUNMMOHOB fonnapos. B camom
6nuxaniiem byayluiemM Takas pacTounTensHocTs Gypet
CUYMTaTLCS NPECTYNHOW, @ Bnagenbues nofobHbIX npeg—
NPpUATAA OYRYT CUNON NPYHYXXOATL K BHeApeHuo y ceba
HOBbIX METOLOB NPON3BOACTBA. W 3pech nmeeTcs Lun—
pouanLlee Nomne gnA BCEBO3MOXHOIC UCMONb30BaHNsA
3NeKTpPUYecTBa. Takylo Xe LUMPOKYI0 BO3MOXHOCThL ONA
3ththexTMBHOr0 UCFIoNL30BaHNA 3NEeKTPUYecTsa Npeao—
cTaBnAeT YepHas MeTanyprus.

lMpon3BOACTBO OQHOW TOHHbLI YyryHa B GonBaHkax
TpebyeT NpMMEpPHO ORHOM TOHHLI KOKCA. Takum obpa—
30M, @XerogHo ucnonbayetes 31 000 OO0 ToHH Kokca.
B pomerHbIx nevax npu atom obpasyetca 4 000 000
Kybu4eckmx (pyTos ra3os, KOTOPbIE MOXHO UCMONb30—
BaTb QNS NONY4YeHUst U3 HUX aHeprm. (PaKkTU4eCcKK Ta-
KUM ryTeM MOXKHQ NMOAY41Tb ANEKTPOIHEPT IO MOLUHOC—
Thio 2 500 000 nowaguHbix cua.

B aton cTpaHe Ha nNpou3BOACTBO KOKCA YXOAWUT
41 000 Q00 ToHH yrns. V13 o6pasyoiumxca npyu 3Tom
NPOM3BOACTBE ra30s MOXET 6biTb NPOU3BEAEHa 3NeK—
TpoaHeprus MotHocTeio 1o 1 500 000 nowapguHbIX
cun. ~

71 yaenun Hemano BpemMeHu 06ayMbIBaHMIO AaHHOI0
WHOYCTPUanLHOro NPOeKTa M HaxoxXy, YTo 3feKTpore—
HepaTopbl MOTYT BbipaboTaTb 3IHEPruid MOLWLHOCTLIO
4 000 000 nowwaguHbIX CUA, YTAIM3UPYA C NOMOLLLIO
HOBbIX, 3(OhEKTUBHbIX, YPE3BbIHaNHO AeLueshiX 1 NPo—
CTbIX TEPMOAMHaMUYeCKUx TpaHctopMaTopos Ternno
3TUX rasoB, KOTOPOe Cenyac UCNob3yeTca MMilib Yac—
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TU4HO 1 HeadhekTuBHO (ecnn ero BoobLue He nyckaoT
B OTXOfbI NPOU3BOACTBA).

Cucrematuyeckue yny4uleHna 1 yCoBEPLUEHCTBOBA—
HWA MOryT obecrneynTb OCTUXEHUE NYHLLIUX pesynbTa—
TOB ¥ Nony4eHne rotoson Npubsinu 8 pasmepe He Me—
Hee 50 000 000 gonnapoBs. 3NEKTPO3HEPrnA MOXET
GbiTb BLIFOAHO UCNONb30BaHa AfiA cbopa atmocdepHo—
ro as3oTa C Uenbio NPovM3BoACTEa yaobpeHui, Nornb3yo—
Lwimxca 6e3rpaHr4HbIM CrPOCcOoM, B TO BPEMSA KaK UX Npo—
W3BOACTBO CAEPXUBAETCHA B CUMY BbICOKOW CTOMMOCTH
3HEeprun. f ¢ ysepeHHOCTLIO DXMAAKD NPaKTU4ECKON pe—
anuaauuu AaHHOorQ npoexTa B camom bnuxaniiem 6y-—
AywieM 1 npeasuxy YpessbliHakHo 6bicTpee passutue
NPUMEHEHWA 3NEKTPUYECTBA B 3TOM HanpasneHu.

Yxe cenyac o4eHb 6nmM3ko TO BpeMs, Koraa Mbl by—
AEM NONHOCTBLIO KOHTPONUMPOBaTL aTMocepHbie ocan—
Ku. Torga craHeT BO3MOXHbLIM, Yeprnas B HEeOrpaHu—
4eHHbIX KonnyecTsax soay w3 Muposoro okeaHa, npe-
o6pasossisaTth ee B moboe Heobxoaumoe KONUYECTBO
3Hepruu u abconioTHO U3MEHUTL HaLLY NNaHeTy C NOMo—
LUbKD UPPWraLm U MHTEHCUBHOIO 3emniegenvs. TpyaHo
cebe Boo6pasuThL Honbiiiee JOCTUXEHUE HenoBeKa, ocy—
LLIECTBNEHHOE C NOMOLLbIO 3N1eKTPMYeCcTsa.

[MpenatcTBua nepepaqe 3HEPrun Ha pacCTOsHWE,
umeroumecs ceinyac, 6yayT NpeoaonexHsl ABYMA NyTa—
MU: Yepes BHeApeHue UCNoNL30BaHNUA NOA3BMHbIX N30~
nupoBaHHbIX Kabenen v nyTemMm BBefeHns GecnpoBoa—
How nepegaqn. Nocne npakTM4eckKon peanusaLy 3aTux
nepenoBbiX MAEK Mbl CNONHA OLLYTUM NpenmyLecTsa
UCMNONb30BaHUA 3HEPruK BOLOb!, ¥ OHa CTAHET HaLLuMm
OCHOBHbIM UCTOYHUKOM MONY4YEHUNA 3NeKTPUYecTsa ans
UCMOMb30BaHUS B HACTHbIX, OBLLECTBEHHbIX U UHbIX HYX—
08X, B MUPHbIX U BOEHHbIX LIensX. ’

O6wupHeniuee 1 abconioTHO He BO3AENaHHoe none
npepcraenaeTr cobon Takas cdepa MUCMONbL30BAHUA
3MeKTPU4HEeCTBa, KaK CunoBbie ycTaHoBku cynos. OpHa



"3 BeAyLUMX B 3TOW CTPAHE 3MeKTPOTEXHUYECKUX KOM—
naHuin yCTaHOBWNA Ha HonbLLIoe CYRHO 3NeKTPOMOTOPbI
U ckopacTHbIe TypbuHbl. Vicnons3osaHue Hosoro o6opy—
nosaHms 06epHynock GnecTAwmM ycnexom. Takoe Tex—
HAYecKoe petueHne o4eHb BbiCTPO NONYYUT LIMPOKoe
pacnpocTpaHeHue, NoOCKOsbKY NPeMMYLLIECTBA 3eKTPU-
4eCcKOoro Npuesoga o4esnfHbl BceM. BO3MOXHO, BaXHYIO
posfb CTEHYT UrpaTb rupockonuyeckue npubopsl, Nnoc—
KONbKy Hen36exHo rpsageT ux NoBceMecTHoe BHegpe—
HUe Ha cyaax. M xoTs noka ele CAMLLIKOM Mano CaenaHo
ANA BHEAPEHUA 3NeKTPUHECKOoro NpUMBOAA B pasninyHbix
OTpacnsax NPOMbILLNEHHOCTY U MPOU3BOACTBA, 3f1ECh
nmeloTcs 6earpaHnyYHble NepenexkTUBbI.

YXe nosasunuch KHnrv 06 ncnonb308aHnA 3neKTpu-—
4eCTBa B CeNbLCKOM XO3ACTBe, 0fHAK0 (DaKT COCTOMT B
TOM, YTO B NPaKTU4ECKOM OTHOLLIBHUM 3[0E8CL CAENaHO
o4eHb Mano. [NonesHkie CBOMCTBA 3NEKTPUHECKOro TOKa
BbICOKOr0 HanNPsXXeHWA CTanu 04eBUaHbI NOBCEMECTHO,
No3TOMYy MOXHO cMeno BbiTe YBEPEHHBLIM B TOM, 4TO B
CenbLCKOM XO3AWUCTBE rpAfeT NoAnMHHan pesoniouns,
KOTOPYIO BbI30OBET BHEApeHue anexTponpubopos. Oxpa—
Ha Nneca OT NOXapos, yHUYTOXeHUe MUKPOB0B, HaceKko—
MbIX U FPbI3YHOB — BCE 3TV 3384y B CBOE Bpems GyayT
peLaTbCs C MOMOLULIO 3M1eKTPUYeCcTBa.

B Hepanexom 6ygyuiem Mbi cTaHem caugeTenamu
BENUKOro MHOXECTBa HOBbIX CnocoboB MCMonb30Ba—
HUA 3NeKTPU4ecTBa, HanpasBneHHbIX Ha nosbitueHue
6esonacHocTh. B Hanbonblue cTeneHn aTo 3aTpoHeT
He30nNacHOCTL MOPCKUX CyRoB. Mbi NORY4MM 3NeKTpo—
nNpubopbl, KoTopbie ByayT NpeaoTepaLLaTL CTONKHOBE™
HWUA Kopabnen. Mbl gaxe 6ynemM B COCTOAHUM paccen—
BaTb TYMaH, UCNOMb3YA CUY 3EKTPUYECTBA U 3HEPIUIO
NPOHUKAIOLWNX Ny4en. A Hagelochb, YTO yXe B TedyeHue
HEeCKOMNbLKUX BAXanLLKX NeT C Lienbio OCBELLIEHNA oKkea—
HOB 6yayT NOCTPOEHbI HecnpoBoaHbIE 3NEKTPOCTaHLUK.
[laHHb ApOeKT coBepLIEHHO pearneH; B Cnyvae ero ocy—



wecTeneHns o4 6onee moboro gpyroro nocnyxut obec—
rieveHno 6e30MacHOCTN UMYLLIECTBA W COXPaHEHUIO Ye—
NOBE4ECKUX XU3HEH Ha MOpe. 3T Xe 371eKTPOCTaHUWK
CMOryT reHepupoBaTh CTALUMOHAPHLIE INEKTPOMarHuT—
Hble BOJHbI, 4TO AACT Kopabnsam BO3MOXHOCTL B fioboe
BpeMs TOYHO OnNpefenuTb CBOE MEecToHaxoXaeHve, a
T&KKE NOMy4aThb uHble NONe3Hble AaHHLIe, TEM CaMbIM
aenan HeHyXHbiMW HbiHE CyLUeCcTBYIoWMe CpeacTsa.
3JnexTprM4ecTBO TaKXe MOXHO UCMONb30BaTL ANA nNepe—
A8441 TOYHOT0 BPEMEHM 1 peLLeHina MHOMX Apyrx no—
DoOHbIX 3aga4. .

bnaropaps BHeApeHWIO MHOXECTBA HOBbLIX YCT-
POMCTB, KOTOPLIE MOXHO B nioboe yaotHoe epems nog-
KIo4aTh K 3NEKTPUYecKum Lienam Ona crtabunusaumum
Harpy3ku 1 yBenuyeHns npousBOQUTENbHOCTU 3NEKT—
pocTaHumin, 6onsLLIve BO3SMOXHOCTY OTKPLIBAIGTCA ne—
pen TeMu OTPacrnsiMu1, B KOTOPbIX noTpeénaeTcs MHoro
3MexKTPUYECKOra cBeTa U aneKTpoaHeprum. MHe nu4Ho
M3BECTHO HECKONbKO HOBLIX NpPUCNOCOGNEHWH TaKoro
Buaa. Hanbonee BaXxHbIM U3 HUX, BEPOATHO, ABAAGTCA
3NeKTpUHECKWt NbAoreHepaTop, KOTOPbIA NO3BONSET
NOMHOCTLIO UCKIIYUTL UCTNONBL30BaHNUE OMNMacHbIX U He—
XenartenbHbIX XMMUKaTOB. 3TO HOBOE YCTPOMCTBO Takxe
He HY)XAAaeTCs B NPUCMOTPE 3a ero paboTon u ABNAeTCH
o4eHb akoHoMUYHbIM. bnarofaps emy npouecc 3amMo—
paxuBaHua CTaHeT O4YeHb QelleBbiM U AOCTYNHLIM Ana
MCMONb3083HUA B KAXKOM JOME.

OpuH hoHTaH, MHTepeCHbI TeMm, 4TO ero NpuBoanNT
B AENCTBWe 3NeKTpu4ecTBo, yXe 3apaboTan. OuyeHb Be—
POATHO, YTO 3Ta KOHCTPYKUMA HaOeT NnoBCEMECTHOE
NpUMEHEHWe 1 NPUAAcT NNOLLaAsM, NapkaMm U oTensam
HeoObl4HbI U NpUBREKaTeNbHbIR BUA,

YXe cerofjHs npousBoaaTCA AOMAaLIHNE KyXOHHbIE
ycTpoucTBa moboro HasHaveHus u nmeetcs 6onbilon
Crpoc Ha npakTnyeckue paspaboTkuy 1 peLueHns B 3Ton
cthepe. Benuk oH 1 Ha anekTpuyYeckue CBeTALLMECs Hag—
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nUcK, BLIBECKU U Apyrne ApKue cpeacTsa peknambl. He—
KOTOpbIe U3 3Tux ahheKToB, CO3AABAEMBIX C NOMOLLLIO
3NEKTPU4ECTBA, HECTONbKO KPacuBbl, YTO MX MOXHO
noKasbiBaTh Ha BbicTaskax. bes scakoro coMHenus, B
3TOM HanNpasneH MOXHO CABN&TL eLle 04eHb MHOFO.
Teatpam, o6LLIECTBEHHBIM 3[3HUAM U HaCTHbLIM XWITbiM
pomam TpebyeTca MHOXECTBO YCTPOMCTB U NpMCNoco6—~
neswn B cthepe yno6beTs, YTO OAeT LWNPOKME BO3MOX—
HOCTY HaXOA4YMUBbLIM Y NPaKTUHHLIM U306peTaTensm.

Mo-rpexHeMy BO3MOXHO B 3HE4UTENBHOR CTENEHN
yny4wmTb paboTy Tenerpada n renegoHa. Micnonb3o—
BaHWE HOBOIo NPUEeMHUKA, YyBCTBUTESNILHOCTL KOTOPOro
MoXeT BbiTb yBenuyeHa NoYTn 6e3rpaHuyHoO, NO3BOANT
Ham CBA3LIBATLCA NO TeneoHy Hepes BO3AyLLUHbIE Nn—
HVUM CBA3KU Unu Kabenu niobon anmHbl NYTeM CHUXEHNA
Cunbl Toka [0 6ecKoHeYHo Manoro 3HadeHus. Takoe
nsobpereHve B OrpOMHOI CTENEHWU PACLLUMPUT rPaHuLib!
6ecnposofHoni nepepaym Moboro Buga AaHHbIX.

3a 3TMM nocneayeT BHeagpeHue HOBOMO BUAA CBA3N —
nepefa4un naobpaxexHus npu nomouwwm Tenerpaca. ns
aroro 6yayT UCnonL30BaTbCA CYLLECTBYIOWLME Ceryac
annapaTkl. Cama maes nepepaym maobpaxeHun noc—
peAcTBoOM TeriechoHa ui Tenerpatha BO3HUKAA AABHO,
HO NYTb K ee KOMMEPYECKON peanyaaLiuu NperpaxaaioT
TPYAHOCTU NpakTu4eckoro xapakTtepa. OpHako HefasHo
6binn NposefeHbl MHoroobetuatoLme 3KCNepUMeHTbl,
W Tenepe MMEKNTCA BCE OCHOBAHUA nonaratb, YTo go—
CTWXEHME yCnexa yXe He 38 ropamu. [pyrim UeHHbIM
n306peTeHneM CTaHeT anekTpuyeckas rnevaTtHas ma-—
LLMHKA, YNpaBrsieMan YefioBe4eckKuM renocoM. 31o by—
aeT Heobbl4anHOo LieHHoe usobpeTeHue, NoCKoMNbKy OHO
ynpasaHUT [OMKHOCTL MaLLIMHUCTOK 1 cbepexeT Maccy
Tpyaa v BpeMEHW B TOProBbIX KOHTOPAX.

Bckope npupgeTcA BHEpPATb MHOXECTBO DbITOBbIX
npucnocobneHwn, OCHOBaHHLIX Ha UCMNDNL30BaHUU
anexTpuyecTea. 310 6yayT ALIMOMOrNOTUTERN, MNbINey—
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NOBUTENN, 030HATOPbI, CTEPUNU3ATOPLI BOALI, BO3ayXa,
MULLW 1 ofeX[bl, 8 TaKKe YCTPOMUCTBA, NpeaoTepalLa—
IOLLME HeCHYaCTHbIe CRy4Yauw Ha ynuuax, actakanax v B
MeTpo.

B ropope ctaHeT npakTu4ecky HEBO3MOXHO 3apa-—
3UTLCA KakumM—nubo supycoM unu nopannTtben. Cenb—
cKue Xutesnu 6yayT esguTb B ropoa Ha OTAbIX U ANA BOC—
CTaHOBMEHUA Cu.

Eile oaHoi o6umpHoi cdiepoi, B KOTOPOIA UMEIOTCA
BearpaHnyHbie BO3MOXHOCTH ANS NPUMEHEHNA 3NeK—
TpU4ecTBa, ABnAeTcA anekTpoTepanma. OcobeHHo Be—
nukoe Byayuwiee oXuaaeT TOKWM BbICOKMX 4acToT. He 3a
ropamu To Bpems, Korga 3Ta hopma 3nekTpo3Heprun
6yneT HaxoAUTLCA NOA PYKOWN B KAXXA0M YaCTHOM Xunn-—
ie. BoamoXxHO, Mbl CMOXEM PaccTaThes C TPAAVLMOH—
Hown saHHoW. Oumulenve Tena ByaeT OcyulecTBNATHLCH
MOMEHTasbHO NPOCTbLIM MOAKMIDYEHNEM ero K UCToy—
HWKY 3NeKTPO3HEeprv C 04eHb BbICOKMM NOTEHLMUanom,
YTO BhLI30BET cHpacbiBaHVe C KOXW FIpUnunLuen K He
NbNK 1 NKGLIX APYrX MenbYanLLInX YacTuL, Takas BaH—
Ha, NOMUMO TOr 0, YTO OHa ByaeT «CyxXon» U 3KOHOMSALLIEN
BpeMs, BMECTE C TEM OKaXET MoNoXuTenbHoe Tepanes—
Thyeckoe gevncreue. Ha noaxoae v HoBble aneKTpuyec—
Kue annaparbl, KOTopble CTaHYT bnarocnoseHvem gns
FRYXKX ¥ ChenbiX.

3NeKTPOMUHCTPYMEHTBI BCKOPE CTaHYT BaXXHbIM (hak—
TOPOM rpedoTBpalLeHus NnpecTynneHnn. B xoge cyne6—
HbIX CAYLLAHUA PELLISIOLLUMM MOXET CTaTk CBUAETENLC—
TBO, UMEIOLLIEE 3NEKTPUYECKYI0 npupoay. bea comHe—
HWA, B HE CTOMb OTAAneHHoM ByayLlieM BO3MOXHbLIM
CTaHeT BocnpoussegeHne Ha akpaHe nmoboro obpasa,
cthopMMpOBaHHOIo CO3HAHWEM TakK, 4Tobbl caenaTb ero
BMOVMbBIM ONS 3puTens B MOB6OM NO XenaHwuio MecTe.
VcoBepiUeHCTBOBaHWE Takoro poaa — YCTPONCTBO ANiA
YTEHWA MbiCNen NPon3BeaeT PEBONIOLIMIO B NNaHe ynyy-—
WweHnA Hawwmx obulecTBeHHbIX OTHOWeHuw. [paeaa,
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BEPHO U TO, 4TO n3obpeTaTensHble NPECTYNHUKW CTaHyT
MCcnonb30BaTh 3TO CPeacTBo, 4YTOOLI o6aensiBaTh CBON
HeYecTvBbIe gena.

TekyLun MexayHapogHblil KOH(NUKT ABNAETCA
MOLUHBIM CTUMYIIOM ANA N306peTeHns paspyLumTertb—
HbIX YCTPOWCTB M opyavi. Bckope ByaeT cospnaHo anekT—
pyuyeckoe opyxue. YaMBUTENbHO, 4TO ero He naobpenu
AaBHbIM—AasHo. Oupwkabnn n asponnaHbl 6yayT ocHa—
LieHbl HebonbLUMMK 3NeKTporeHepaTopamMu BbICOKOro
HanpsaxeHus, koTopble ByayT BbipabaTtuiBaTe CMEpTO—
HOCHbIY TOK, HaNPaBnAEMbIi Ha 3EMIID N0 TOHKUM NPo-—
Bopam. Jlnkennblie kopabnu 1 nogsoAHbIe NOAky BynyT
OCHALLEHbl 3NeKTPOMarHMTHbIMU LiyNamMu, HacTONbKO
BbICOKOYYBCTBUTENBHBIMW, YTO 3TO MNO3BONMUT Nerko
o6HapyxuTb npubnuxeHne nioboro obbekra nopg Bo—
AoV UNKU B TeMHoTe. Topneabl 1 NnaByyYve MuHbl BynyT
CaMOHaBOOMUTLCA GBTOMaTUYECKU U Be30TKa3HO genc—
TBOBATb Ha NOPaXeHWe MpU KOHTaKTe C NoAexXallnmm
YHUYTOXEHUIO 06LEKTOM — MO CYTH, BCE 3TQ YXE NOYTH
peanbHOCTb. VickyccTBO TenemexaHwkn, unu Gecnpo-
BOQHOE ynpaBneHne aBTOMaTU4eCKUMK annapatamu
Ha PacCTORHWK, CTAHET UrPaTh 04EHb BAXXHYIO POsb B
BOVMHax ByAywero, 8 BO3MOXHO, U Ha NO3AHUX 3Tanax
TexyLen. NogobHble n306peTeHns, KOTopbie eNCTBYIOT
TaK, CNOBHO HapeneHbl pa3yMoM, MOTyT NPUHUMaTL BUO
asponnaHos, asToMobunen, HagBoAHLIX ¥ NOABOAHBLIX
CYA0B unn nboro gpyroro 06bLeKTa B 3aBUCUMOCTH OT
Tpe6GoBaHUi B KaXOOM KOHKpeTHOM cny4ae. OHu GygyT
UMeTb ropasno 60nbLLYIO A3NLHOCTL AENCTBUA U 0bna—
AaTb 60fbLIen paspyLIMTEsibHON CUNON, Yem YyCTPOWUC—
TBa, NPUMEHAEMbIE CErofHA. H CHUTaIO, YTO BO3AYLUHAA
TOpNeaa ¢ AUCTaHLUMOHHLIM yripaBneHnem caenaer 6e3—
HaAeXHo ycTapesLLMW OrpOMHbIE 0CaiHbIE Opyaus, OT
KOTOPbIX CeMYac Tak MHOrO 3aBUCHT.



HAYKA W HAYYHbIE OTKPbLITUA —
BENWKME CMINbl, KOTOPbLIE OCTAHOBAT
BOMHY

«Cary, 20 pexabps 1914

Kakoe 6bl Gygyliiee HK BbIND YroTOBaHO YeNoBEYEeCT
BY UICTOPUER, ee XOA ONpenenseT BeposaTHYI0 CyAbOy
NIoAEN KaK UX N3Be4HYI0 B3auMHyio Bpaxay. Linsmnnaa-
uua cama no cebe, oyeBmaHo, HecnocobHa Ha ycTaHoB—
neHue Be4Horo mupa Ha 3emne. OHa nuiub OTTRrMBAET
Ha4yano BOEHHbLIX CTOMKHOBEHWA, YCUIMBEA X MHTEH—
CMBHOCTb 1 MacLuTab B Gyaywiem, a B KOHEYHOM cHeTe
fdenaeT ux sce Gonee yxacaowMi U paspylumTenb—
HbIMW.

Waywan cemnyac KonoccaneHas Butea nopoxpgaer
ocobble YysBcTBa: 6naroroBerHbI CcTpax, owyuleHne
Ba)XXHOCTW MPOUCXOAALLEro, NponcTexkaiowee U3 oco3—
Hauua TOro, 410 Ha MUp ob6pyLLMIIOCE YXXacHoe 6eac—
TBMe, NPeBOoCXogAaLLee No CBoMM Maclwtabam yrto—nmbo
yXe 3aHECEHHOE B aHHanNbI UCTOpUA. JTMLUMBLINCE BHE—
3arHo URNIB30pHOro 1 yéalokusaloLLero 4yBcTea cobe—
TBeHHOM 6e30NacHOCTH, KOTOPOEe CMEHWNO OLLyLeHue
HaBWUCLUEN Hag MMPOM Yrpo3bl, HApoas! 3aMepnm, 06b-
ATbIE Y>KacoM. Bee BbIrNaguT Tak, kak ecnv 6l B Hegpax
3eMnn Npobyaunuch Apemaslune paHee TuraHTckue
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Curibl M HE4aN0Cb MAcCOBOE CMELLEHWe reororm4ecKux
nnacTos, yrpoxaiouiee BCeMy 3eMHOMY LLIaPY.

Hukorpa paHee He CXOAMIMCh H3 NMONAX CPaXXeHWn
Takue OrpoMHbIE apMUK, UCNONb3YIOLLME CTONb CTPAaLL—
Hbie CPEefCTBa pa3pyLLeHus, HAKOr4a eule CToNb MHO—
roe He 3aB1ceno ot nobenwl B BoMHe. Yxe cenyac yobiT—
KW MCHUCHAIOTCA AecATKaMn MUNuapaos [osnapos,
Bonee Tpex MUNAKMOHOB Yenosek yBUTo n nckaneveHo,
W, Mo KpanHein mepe, Kaxablil AECATLIA U3 yLeneswmx
CTan HeBPaCTEHUKOM, HTO HEM3BEXHO OMPaqMT OCTaB—
LIMEecA OHW, OTBEAEHHbIS 3TUM HEGYACTHLIM, a TaKxXe
neyanbHO OTPa3uTCA Ha chedyroLumx nokoneHusx. Ho He
TONBLKO 3TW HecYeTHbIE CTPaaarblibl, HO U BECb Tep3ae—
MbIA TPEBOro# MUP BONPOLLIAET, KaK gonro ewe byper
NPoAoNXaTbCs 3Ta Y)KacHas, KOLLHCTBEHHas BOrHs.

BoiHa B cylUHOCTU — 3TO NPOAIBNEHNE TOW 3Heprm,
KOTOpPas CBOEeW CUNOWA BbI3bIBAET YCKOpEHUe 1 3ameane—
HYEe ABMXEHUA HapoaHbIX Macc. Mexay TeM Henpenox-—
Hasf UCTUHA 3aKII04aeTCA B TOM, 4TO Bpems, Heobxogn—
MOe ANnA NPMAAHUA oNpeaeneHHon CKOPOCTU 1 ABUXY—
LIV Cunbl, MPONOPUMOHANEHA Macce. 3TOT 3aKOH TOYHO
TaK Xe QeACTBYET U B CNy4ae NoraweHns CKOpoCcTU U
ABVXYLLIEA CUINbI NPOTUBOREUCTBYIOLLIEA ABUKEHNIO CU—
now. Mpowue roBops, 3T0 03HA4aeT, YT ANTENIbHOCTE
BOOPYXEHHOI0 KOH(pNUKTa TEOPETUHECKWN NPONopLNO—
HanbHa pa3mMepam apMuUi Uy YUCNEHHOCTU CpaxXaio—
LLMXCA.

[peanonaraeTcs, 4To pecypcbl CTOPOH AOCTATO4HbI
1 BCe Npa4ue ycrnoBua pasHbl. Kpome Toro, npumeHss
LEAYKTUBHBLIV METOR K BOMHAM NPOLLMOro, cneayer yum—
TbiBaTb PAA DaKTOPOB, @ BCE KONUYECTBEHHbIE NoKa3a—
Tenu HeobxogMMOo OLUEHMBATbL MaKCUManNbHO TOYHO Ha
OCHOBE CTaTUCTUHECKMX U ApYrnx aanHbix. fonyckan,
4TO B NPOMCXOAALLYIO cenvac 60pbby BOBMEYEHO, Kak
arto npeactaenseTtcs, 12 000 000 yenosek, 1 conoc—
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TaBnas 3Ty LGPy C ABHHLIMM 10 HEKOTOPBIM HEAaBHUM
BOVHaM, NONy4aem CNefyiowme pesynbTaTs:

Mpononmu- -
Kommmect- | renpnocm
Boinm B0 cpaxa- . Mpumesanus
oumxcs ner | VeCH- )
yes
TpaxpaHckan 4600000 | 4 3aTAHYNach n3-3a
BOAHA GonbLLIMX pac—
CTOAHWA, cnabbix
nyTew coobuieHuns,
| cpencre ceran n
manoadihexveHo—
O OpPYXWA
Tekywan 12000000 | 10 \
BOWHA
MPparKko- 13 He Bronve coape—
Mpycekan MEHHas MaTepu-
BOAHa anbHan 4acTtb
Texywuss 12000000 | 7 6
BOMHE
Pycexo— 1 6 3araxynack
FinoHexasn n3—3a bonbwiunx
paccToaHun,
cnaBbix nyTen co—
obWEeHUR, CPefICcTB
CBSI3M U XapaKTepa
BOBHHbIX AENCTBUAN
Texywan 12000000 | 8 ;
BOMHA
Mepean 6 Bo Bcex aTHOLWG~
Bankanckan HWAX COBPEMEHHER
BOWHa BOWHA
Tekywiasn 12000000 | S
BOMHa
Cpepnan 2425000 1 g Mpononxwrens—
mnoTeTu4ec— HOCTb NOABEpPXeHa
Kas BoHa BO3QENCTBMIO pa3—
: nn4HbIX thakTopos
Tekyuias 12000000 8 6
BOWHA

16




B arom Tabnuue npusogunucek 6ul 6onee kopoTkue U
ripyemnemMbie CPOKU BOBHHBLIX ASNCTBUIA, ecnv 6bl; npu-—
BefdeHHbie B Hel faHHbie Gbinn 6bl CKOPPEeKTMpoBaHk! C
y4eTOM NosBeHus HOBbIX CPEACTB CBA3W U TpaHcnop—
TUPOBKW, BO3PaCcTaHWA pa3pyLUUTEsibHOW MOLLW BOOPY—
XEHWIA Y NPUHUMaRA BO BHAMaHWE AeNCTBNE UHbIX hak—
TOpOB, YCUSIUBAIOLLMX CKOPOCTb, C KOTOPOM NPOUCXOAUT
NOCTYNNEHNe paccMaTpuBaeMon aHeprum, To eCTb yc—
KOPAIOLLMX NpubnuxeHve KoHua BoHbL. Cambiit onTm—
MankHbI BLIBOA, NOMYYEeHHbLIM U3 aHanu3a Hawbonee
cCoBpemMeHHOW 1o YPoBHIO BEAeHUA BOMHLI — BankaHc—
KOW, ONpegneneHHo yKasbiBaeT. BOMHA, UAyLLIaA cernyac,
AO/KHA NPOAUTLER MATE NeT. XOTA AaHHbie pac4eTbl
Becbma npubnusutencHbl, UX BNOMHE [OCTaTO4YHO ANA
TOro, 4T0bbl CTAN0o AICHO. ECNU UCKMIO4YNUTL Kakon—-nubo
3KCTPaoOpANHAPHapHbLIi BapnaHT B pas3sutMu cobbl—
TUI — 3Ta BonHa ByaeT aonrom.

Ha camom flene C 4YMCTO Hay4HOW TOUYKM 3pEHUA
KoHthnukT Takoro Gonbluoro maciutaba moxer npe—
KpaTuThbCA NULLb BCNEACTBUE MCTOLEHUS pEecypcos.
OrpomHas npoTaXeHHOCTb NMuHUM (bpoHTa, obycnos—
fleHHas KoONMVHEeCTBOM y4acTBYIOLUMX B BoeBbIX AencT—
BUAX, HEBO3MOXHOCTb HGHECEHMS OGHOM0 peLlatoLLero
yaapa TakXe roBopsAT B NOAAEPXKY OAHHOW Teopuu.
Taxxe BecbMa BaXHO pacCMOTPETb B 3TON CBA3M U TO,
KaK 3HaYUTENMbHO CMECTUMINCE 1 MCIIPAMUAWCH epBo—
HauansHble nuHUK (hpoHTa, onpefeneHHsle 3abnaro—
BPEMEHHO CTpaTervemn, NocTerneHHo NepeMecTunnch 1
pacnpPAMUNNCHL, NPY 3TOM BOIOIOLLIE CKOMMEHUA CTanm
B KOHUE KOHUO0B BXxOOUTE B 60eBoe ConpukocHoBeHue
Ha py6exax, onpegeneHHbix 3aKkoHamMuy NPUpofb!, 8 Tak—
Xe rpybon cunown BOEHHOIO npowcxoxneHMﬂ — HacTyn—
neHmwem n o6oOpoHON.

BeposTHOCTb Takoro npexkpatueHvs 6oeBb|x penc-
TBUM YBENWUYMUBAET U TOT YaKT, 4TO OHK PACNPOCTPaHA—
I0TCA, OXBaTLIBAA OFPOMHYIO TEPPUTOPUIO, AENSA Ype3—
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BbIHaAHO 3aTpyaHUTENbHBIM CHabXeHne Bcem Heobxo—
AVMbIM HEKOTOpPLIX PEMUDHOB, 38TPOHYTLIX BOWHON.
Honyckan, 4yto gaHHas Teopua BepHa, Mbi MMEEM
npaBo 0XMAaTb chnegyowee. Ecnm ycnoBma octaHyTcA
HEen3MeHHbIMU, BOOpYXXeHHan 6opk6a npopnnrca 6onee
N1 MeHee B COOTBETCTBUM C TeM, Kakre Gopmbl MOXeT
MPpUHATL UCTOLLIEHWE CTOPOH. HenocTaTok NPoRdBONLC—
TBWA, U3HOC U HEXBATKA MaTtepuancHon YacTy, aetvumt
METaNNoB, XMMWYECKMX npenapaToB n Hoenpunacos,
cBOOOAHBIX AEHEXHDBIX CPEACTB, CHUXKEHUe Konn4ecTsa
fOAroTOBAEHHBLIX MHOACKMX NOMOSHEeHIA, 8 TaKXXe CyLlec—
TBeHHble MacLuTabe! anaTtvu, oxBaTbiBalowen obule—
CTBO, — 3TO HEKOTOpLIE U3 TeX KOMNOHEHTOB, KOTOpbIE
cnenyeT NpMHUMAaTh BO BHUMaHUe, NMOCKONbLKY mobon n3
HUX MOXET cTaTk (haKkTopoM, BbI3BaBLUUM rpexaespe—
MEHHOE OKOHYaHWe BOeHHbIX AeCTBUN. ToT dakT, 4To
nayLLiaa cervac BoHa He MOXET NPOAOMXaThCA Aanb—
LUe € TaKoW Xe WHTEHCUMBHOCTbIO, SIerko [oKasyem.
ExeaHeBHble pacxofbl H8 BOEHHbiE QENCTBUSA CO—
cTaBnsaloT 6onee copoka MUNNOHOB AONNAPCB, U, UC—
X0As U3 YYTEHHbLIX HA CEroaHa NnoTepb, Kaxabi feHs B
60X rMBHYT U 0Ka3bIB3IOTCA BbIBEAEHHLIMU U3 CTPOA
B CpegHeM ABapuaTb NATb ThICAY MyXunH. CoxpaHeHue
nopobHbIX TEMNOB XOTA 6bl B TEYEHWE CNEAYIOLLIX YeTbl—
pex MecsiLeB aKTMBHbIX 6068BbIX onepauuin npusegeT K
pacxofoBaHUIo NIATU MUNNMAPA0B A0NTapos 1 K rnbenu
TPEX MUNMUOHOB MoAeN. ABHO, BCe 3T0 ABNAETCA 4pes—
MEpPHO TAXKMM AONOAHUTENbHLIM BpemeHem, YTobbl
BbIHECTU €LLe U ero, NOCKONbKY, ECAU MaTepuarnbHbiX 1
NIOACKUX PecypcoB Ha BefleHue BONHbI MOXET XBaTUTb,
AeHbr TOHHO okaxyTes 8 aedmyure. Otciona MoXHO €
yBEPEHHOCTbIO 3aKN4YUTh: Mup GyaeT BOCCTaHOBMEH
A0 cfiegyowien 3uMbl, ECNv TOSTbKO BAPY He Bo306na—
[aeT BO3MOXHOCTbL UM CKopee BepoATHOCTbL 06pa3o—
BaHWA TYNMKOBOW CUTYaLKU — MEpPTBON XBATKW, Nofgo6—
HOM KnuH4y B 6okce. 310 oka3anock 6ol caMmbim Benu—
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yarwnm 6encTemeM, NOCKonbKy NPy TaKOM NOBOPOTE,
B CBeTe-pearbHbIX COBbITWIA: CTPaZaHU U 0KEeCTONEHWUSA
HapoAoB, BOBNE4YEHHbIX B 3Ty BOUHY, — OHA HE CMOXET
He 3aTAHYTLEA Ha rofbl.

lNpopoyecteoBanue — HebnarogapHana CTesq, HO
Hay4HOe NPOFrHO3MPOBaHKe — 3TO BeCbMa NoXBanbHoe
ycunue, NoJib3a 0T KOToporo 6bina 661 ropasno 6onbiue,
ecnu 6bl YenosevecKon Hatype He 6bino cTonb CBOVC—
TBEHHO HE NPUHUMATL BO BHUMAHWE [aHHbIE eA COBETbI
v ypokn. Mexgay Tem, TLaTeneHo N3y4us cuTyaumio, 3K—
CnepT MOXET C 60NbLLION yBEPEHHOCTLIO NPeAcKa3aTh
oripegeneHHbie cobbiTus. Y 3TOM BONHbI UMEETCS TOMb—
KO TpU BO3MOXHbIX NCX0Aa: NepBbiA — MONHbIA Kpax
AscTpo—BeHrpuu; BTOpoi — 3aBoeBaHue AHrnumn lep—
MaHUVEe; UCTOLLIEHNE U nopaxeHue [epmanun.

Kpax Asctpo—BeHrpuu HeusbexeH u fONXeH Ha—
CTYNuUTL B Brivkaniume mecsibl, 3Ta AepXasa MOXeT
BbINTW ¥3—N0A BNUAHUA [epmanny u cenapaTHo 3anpo—
CWTb MUPA, HO BPSIA M OHa B GOCTORHUN NPERNOXUTL
COH3HUKaM 4To—HMbyae npuemnemoe B3ameH. bonee
BEPOSATHO, YTO ee NpecTapenbin UMNepaTop yCTaHeT OT
XWU3HU K, NPU3HEB HEecnpaBegnMBOCTL aena ABCTpo—
BeHrpuu, oTpeyeTca oT TpoHa 1 GyaeT pekoMeHaoBaTb
pa3pen rocynapcrsaa.

Takou NoBOPOT MOXET 0Ka3aThCa HE CTOMb YX He—
XenaTenbHbIM s UChbiTbisalowen 6onsbimne TpyaHa—
cTv [epmaHin, NOCKONbKY OH OTKPOET AOPOrY K 3aKMo—
HYEHWIO MMPa Ha YCNOBUSAX, KOTOpLIE He ByayT Ann Hee
YHU3UTENbHbI N KOMIAEHCUPYIOT el BEPOATHYIO NOTEPIO
- Inb3aca, flotapuHrim n BoctoyHow Npyccun.

[yanuctuyeckon aBCTPO—-BEHTEPCKOA MOHapxun
necATUneTUSMK yaasanochb noagepXxuearb CBoe Cy-—
ujecteoBaHue kakum-To dynoMm. OHa pasHbIM—[3BHO
6bi pacnanack, ecnu 661 He YNopHas BEpHOCTb BEHrep—
CKUX MarHatos csoemy obewiaHnio, aaHHoMy Mapuuv—
Tepesuu, n ecnum 6bi He orpoMHas NONYAAPHOCTL NPaBA—
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LLieW guHACcTMW, CYLLIECTBYIOLLAA BO MHOroM 6riarogaps
COYYBCTBUIO €€ MMOAJaHHBIX BCEX HALMOHanNbHOCTen,
BbI3BAHHOMY TEM MHOXECTBOM He0bbi4dHbIX HeCYaCTURA,
KoTopbie nanu Ha pom [abcbypras. 06wenpusHaHHo,
4TO NPOTUBOECTECTBEHHOE CYLLIeCTBOBaHWE 3TOrO heo—
AaneHOro rocyaspCcTsa ABnANoCH NOCTOAHHON Yrpo30M
MUpy B.EBpOne 1 o0Kasanock MMasHOM NPUYMHON Tene-—
petuHero 6eacrsun. Paspen teppuropun Asctpo—BeHr—
puiu 110 PacoBbiM rPaHULIAM MNPUHECET YROBNETBOPEHNE
BCEM. BOIOIOWIMM HaUMAM eBPONEeRCKOro KOHTUHeHTa.
310 0693aTenLHO NponsonpeT. [laHHbIi npouece cTonb
Xe ecTecTBeHeH U HensbexeH, Kak NaaeHue nepespes—
wiero nnoaa ¢ A6NoHU.

Y10 KacaeTca BTOpOro BapuaHTa 3aBepLUEHUA BOA—
Hbl, TO fiefNaTbh HafeXHble NPEACKasaHnsa Ha 3TOT CHeT
fI0Ka eLLie PaHo, 1 NPEeXE HeM CReNaTb OKOH4aTeNbHbI
BLIBOA, HEOGXOAMMO NOKOXAaTH AanbHERUero pa3su—
1S cobuiThi. MHOroe ykasbiBaeT Ha To, 4To [epManus
CO BCeW ee 3Hepruei 6bICTRO FOTOBUTCA K BTOPXEHUIO B
Anrnuio. BoamoxHo, ee onepawum Ha BOCTOKe 1 3anape
CRYXaT Uenu — CKPbiTb TaKy!lo NOAroToeky. HanpsxeH—
HOCTb B OTHOLUEHWAX MeXAy ABYyMS CTpaHaMy 04eHb
BbICOKA, Npu4nHa KoHdnuMkTa KpanHe cneuudmyna, a
€ro MUpHOE paspeLUeHre 3aTPYAHEHO B TAKOW CTENEeHN,
YTO OHO FIOYTU HEBOSMOXHO.

Tpetuit U3 yNOMAHYTLIX BbiLLE BO3MOXHBIX UCXO[0B
03HAa4an BeCbLMa 38TAXHYIO BOWHY. [epManmna He cno-—
cobHa NponomMuThL CTanbHyl0 CTeHY 060poHbLI BO PpaH-—
uvwmn 1 B benbruu, ee otnenbHbie nobegsl 8 Monbwe
HE NPOW3BENM [OMKHOTD BrNEYaTNeHUss H8 HapopaHble
maccbl Poccun. Mano—nomany evt npugeTca nepentu
K obopoHe, B3BarmTL Ha ANeYn Taxenenwee bpems,
B PE3yNbTaTe erc oHa NepPBOW CIHOXWT opyxve — TaK
CUUTAIOT (PUHAHCUCTLI N CTATUCTUKM.

OpHako Koraa uMeeilb 4eno ¢ TakuM HapoaoM: yM—
HbIM, TpyaoniousbiM, u3obpeTtaTtentHbiM, Kpenko cna-—
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AHHbIM — AienaTk NoJobHLIE NPOrHO3bl PUCKDBaHHO. He—
MLibl COBEpPLLIEHHO TOYHO CrocobHb! €13 opHaro crebna
Tpaebl BbIPACTUTbL Ha TOM Xe none gean'. imeHHo no—
aToMmy, a TaKke 6narogapa ux NPeBoCXoaHON BOEHHOW
opralmnsaumm CyLLeCTBYST ONACHOCTb NpespauieHns
3TOro BOEHHOro KOH(nuKTa B 3aTaxHow. OgHon 3Ton
NepCrneKkTUBLl A0CTaTo4Ho, 4ToBbi OHa cTana NPUYNHON
CepbesHenLLIMX ONaceHWn B ymax NpoBuALIeR W BbiBENa
Ha nepsoe MECTO Cpeau UX pasmMbiLuneHui 3aboTy — Kak
npenoTBpPaTUTL 3TOT Napanuy Nporpecca n 0CTaHOBUTL
y>XXacaloLyo kposasyto 6ovHio. OcyLecTBrMo nu 3107

B psapax Bcex Tex, KTo npAMo BOBRE4YEH B 3TOT KOH(—~
FINKT, CyLeCTByeT MpayHoe CTpemneHue AosecTy 60pb—
By o ee yxacHoro KoHua. OHO OCHOBaHO Ha MHEHUW,
COrNacHoO KOTOPOMY npexpespeMeHHoe HacTyrneHue
MWpPa, OCTaBMsKLLEe HepelueHHbIMU BCE XWU3HEHHO
BaXXHbie BONPOChl, ByAeT 03Ha4aTh MULLIL MPORONXEHUe
cywiecTBoBaHus narybHoro pexxuvma n nosTopenme no—
pOXAEHHbIX UM 30n, [InA Toro 4Tobbi OCTAHOBUTL 3TOT
KOHPIUKT, TpebyeTcs NPUBECTN HOBbI HEONPOBEPXN—
Mbit aprymenT. CuTyaumn oT4asHHas, HO Hapexaa ecTb.
Hapexna kpoetca B 06nacTv HayKK, Hay4HbIX OTKPbITUA
u n3obpeteHnn.

MNopoxpaeHHas HayKon COBPEMEHHas TeXHUKa HeceT
OTBETCTBEHHOCTb 3@ TBOpsleecA cenyac Gepcreve.
Hayka xxe cama 1 YHUHTOXUT TOro YyaosuHoro ®pax—
KeHLUTENHA, KOTOPOro oHa co3gpana. PacckasbisaloT,
YTO COTHM NET TOMY Ha3ag XUTPOYMHOe naobperteHve
Apxumepna pewunno cygbby CpaxeHua n oCcTaHOBUNO

1 Lurara u3 ebickassisaHna kopona BpobavHrHera g 4. ltrn. 7 «Myte—
wectemi N'ynnusepay [xoHatana Ceudra: «... BCAKWIA, KTO BMBGTO 0GHO—
o K0noca U OQHOra CTe61IA TPaskl CYMEET BbipacTHTL Ha TOM Xe nosne
88, OK&XET 4YenoBe4ecTsy U CBOEN pogvHe GONLLUYIO yCnyry, YeM Bee
nonuTnxy, B3AThie BMecTe. [«Who ever could make two blades of grass
grow where only one grew before, would deserve better of mankind, and
do more essential service to his country than the whole race of politi-
cians put together».).
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G0nbLUYIC BOWHY. 3Ta UCTOPUA, HEBAXHO, Mud OHa unu
¢hakT, criocobHa craTh BAOXHOBASHOLLIMM ypokoM. B gaH—
HbIA MOMEHT NCUXONorM4ecku Ham Heobxogumo Nofo6—
Hoe oTKpbiTWe. HoBaa cuna, HoBbW (hakTop; GEMOHC—
TpauuAa NobbiMKM CPeacTBaMN, CTEPEIMY MNK HOBbIMW,
HO rMaBHOE — BHE3aNHaA N HEOXWAAaHHaR, cnocobHan
MpocCBETUTL, NpUBECTU B Cebf BOIOIOLLIME CTOPOHBLI 1
NpeacTaBuTe HEONPOBEPXMMOE [0Ka3aTenLCTBo rmy—
noctu ¥ GecnonesHoCTU AansHeRero NpopoNXeHus
XecToKon BUTBLI.

Taxkas nges, KOTOPOV § cam MOCBATAN rofbl TPyAaa,
Tenepb OBNAAEra yMamu y4eHbIX U 3KCNepToB N0 BCemy
mupy. Thica4m nsobpeTartenei, BOORYLLEBAEHHbIE Npef—
CTaBUBLLIENCA UM YHVUKANbHOM BOSMOXHOCTbIO, 3aHATbI
pa3paboTkon kakoro-nnbo cnocoba unu ycTponcTsea,
cnocobHoro peanv3osaTk 3TOT 3ambicen. Bo ®paHuyum,
Paccumn n ocobeHHo B [epmaHuy cpeav 3neKTpoTexHu—
KOB, XMMWKOB, UHXEHepoB pasBepHynach NUxopagoy—
Has feATensHOCTL. HUKTO He MOXKET CKasaTh, 4T0 UMeH—
HO MOPOAUT reHUn 3TUX Hauun, Ho He Byaer npeysenu—
YeHueM YTBEPXAATb, YTO pe3ynbTathl novckos ByayT
TaKoBbl, YTO, MATEPUANU30BABLUMCH, OHWU NOBMSIOT Ha
ucxog U NpofoMXMTeNbHOCTL GUTBDI.

VmeHHo NoaToMy Takoe 3Ha4YeHve npuaaeTca pac—
NNbiBYaTEIM COOB6LLIEHWAM NPECCbl O 3arafo4HbiX 3K—
CNepuMEeHTax C uernnenMHamu, o ny4ax, Bbi3biBaloLmx
B3phbiBbl, U HEBEPOATHLIX N0 MOWWM 6ombax. XoTts no—
Ao6HblE MaTepuansl U3 KONOHOK HOBOCTER U HEefb3A
BOCNPUHUMATL KaK AOCTOBEpHbIe, OHU BCe Xe oTpa—
XalT cob0 MHOXECTBO MMBIOLLIMXCA CEHCaLMOHHbIX
BO3MOXHOCTEN. B NpomM3BoacTse 1 NPpUMEHEeHNN HOBbIX
CPEeACTB BEAEHWS BOWMHbI NEPBEHCTBO CneayeT otaaTb
lepmarvu, He Tonbko 6narogapn ee npeBoOCXOOQHOMY
NPOMBbILLINEHHOMY 0B0pPYAOBaHUIO ¥ OTIMYHON NOArOTOB—
Ke CneuuanucTos, Ho elle U NoToMmy, YTo B ee TPyOHOM



CerofHsALIHEM NOMOXEeHW 3TO CTarNo ANS HEE XEeCTOKoN
Heo6X0AMMOCTbIO, BOMPOCOM XU3HW U CMepTW.

HesrcHble 1 3a4acTyi0 NpoTUBOpPE4UBLIE CBOAKW O
exXeaHeBHbIX cobbITURAX, NoNy4YaeMbie U3 PasnNiHbIX UC—
TOYHUKOB, 3aTPyAHAIOT (hOPMUPOBEHME. YETKOro Npea—
CTaBneHns 0 NOJIMHHOM COCTOAHWM fieN, HO, HECMOTPA
Ha XXECTKYIO LeH3ypy, OCHOBHbIE (haKThl NOCTENEHHO
CTaHOBATCH o4eBvaHbIMKU. OQUH U3 HUX COCTOWT O TOM,
4YTO HEMLibI OKa3aN1Ch eAUHCTBEHHOWN Haumen, NoaroTo—
BUBLLIENCSH K BOVHE. :

[axe tbpaHLy3bl, KOTOpbIE XBacTanu csoew Noaro-
TOBMIEHHOCTbIO, BblfIN HE B COCTOSHUMN NPOBECTU BOBpE—
Ma mobunuaauwio. Bropxenue pycckux B Boctounyio
Mpyccuio 660 0TBaXHBLIM YA3POM, HBHECEHHBIM C O~
HOM LiEnbio — OTBINEYL Ha cebs HenpusaTens 1 ocnabuTb
pasneHve Ha MpaHuuio, yaapom, BOCTUrLLMM CBOEwn
Lienu, Ho 04eHb AOPoro UM CToUBLLUM. HT0 Xe KacaeT—
CA CamofoBONbHbIX 6PUTAHLIEB, TO OHW B TOT MOMEHT
cnanu kpenkum cHoM. OgHako 4T0 Bl HU roBOpPUNOCH
oTHocuTenbHO Benvkobpuranuu, ee nonHan Hernoaro—
TOBNEHHOCTL K BOWHE, 8 TaKXe Ta OrpoMHas OMnacHOCTb,
KOTOpan oHa nopeeprna cebn, npeabasBus yNbTUMaTym
lepmaniaun, criocobHbt cTate y6eauTensHbiM noKasa—
TENbCTBOM TOrQ, YTO OHa HEe XoTena BCTynaTtb B 3TO0T
KOHANKT. ,

Eiie opvH thakT, B paBHOM CTeneH o4eBuaHbIA, CO—
CTOMT B TOM, 4T0 epmaHus, He QOBONLCTBYIOLLAACH
BO3MOXHOCTBIO 0fepXartb NycTb ybeguTenbHylo, HO
BCE Xe 4acTu4Hyio nobeny, HaMepeHa B KOpOTKUA CPoK
Pa3rpoMKTL BCeX HneHoB AHTaHTbI. Ee nnaH: npoankTo—
BaTbh CBOM yCnosus Mupa cHavana B [Napuxe, 3aTtem B
MeTporpane u, HakoHeu, B JloHaoHe, — Bbin NPUHAT He
BCNEACTBUE BOEHHON Heo6Xx0aMMOCTH, 8 KaK NpoaymaH—
Hasi NporpamMma, OCHOBaHHAaA Ha abconioTHOM yBepeH—
HOCTU B COKPYLLUTENLHON Mol ee opyxus. OgHako
OHa He gymana octaHaBnneaTbea Ha aToMm. Liens Mepma—



HUW Nexxana ropasfo Bbille — OHA He Xenana HU4ero
WHODI 0, KPOME BIACTBOBAHUA HaQ BCEMW HaLMAMM.

Tenepb 3TO OTKPOBEHHO MPW3HAETCA MHOMMMK €e
pykosopuTensmu. [Inf 60nbLUMHCTBA M3 HAC 3Ta 3aTen
NpeacTaBnseTcs OWenoMNsiowen no ceoen Aep3ocTu
¥ paamaxy, Tem bonee 4To €e HaMepeBaloTCA OCyHIec—
TBUTL cunoi. Ho 6bino 6b! oLwMGKoR 06BMHATL HEMLIEB
B CAMOHaAessHHOCTY 1 Bbicakomepun. OHn yBexaeHb! B
cobCcTBEHHOM NPEBOCXCACTBE, U crefyeT NpU3HaThb, H4To
B KaKon—TO Mepe 3TOM KX NoNbITKe MOXeT BbiTb Hange—
HO orpaBfaxve.

Yxe HeofJHOKpaTHO BCTaBan BOMPOC, B K8KOM Ha—
npaBneHny NOMEET Halle AanbHenlee passuTue —
B CTOPOHY UCKYCCTB 1 BCEro NpexpacHoro nu no gopo—
re Hayku 1 nonb3bl. HenabexHbi BbIBOR OQHO3HEYEH:
WCKYCCTBO [OMKHO BbiTh NMPMHECEHO B XEPTBY Hayke.
A ecnu 3710 TaK, TO paumnoHasnbHbIe HeMLbI ABMSAIOT CO—
6o Haunbonee TOYHLIA Npumep Yenosedyectsa Gyay—
wiero. CnassHe, KOTopble cenyac Ha rnogbeme, B CBOE
BpEMS TaKKe yBnekyT 3a cobon Bcex 0CTanbHbiX U Nnpyu—
LARYT CBEXWIA UMIMYNbC CO3UAATENMbHLIM N QYXOBHbLIM
YCUNMAM YenoBe4ecTsa, HO U UM NPURETCA CKOHLEHT—
PYPOBAaTLCA HA HBCYLLHOM M yTUnuTapHoM. KoHeydHbiM
Pe3ynLTATOM 3TOF0 CTaHeT MUp paboumnx nyen.

Mnax Mepmannm okasanca copsad. XaTs 3ra cTpaHa
BCe eule He rnobexpneHa, ee BOBHHAA KaMNaHWA NpoBa—
nunack. [lenaeTca HeMano 3asBNeHUN ¢ Lenbio 06bac—
HATL BHE3anHylo, Kak no sBonwebCcTy, OCTAaHOBKY ee
nobefoHOCHLIX apmuil y caMbix BopoT lMNapuxa, Ho Bbl—
CKa3aHHbIE MHEHWUR HOCAT CNEeKYNATMBHbIN XapakTep U
He UMeIOT HuYero obLuero C NOQIMHHLIMKU MaTepuarnb—
HbIMU MpuymMHaMu. Y ux MOXHO BKpaTLe pasbsaCHUTL.

epmaHCcKkan BoeHHana MaLLMHa npeacTasnaeT cobon
MNoA YCUNIA NO NPEBPaLLEHUIO CH0PULLIA NPOU3BONBHO
COEQUHEHHDIX, TEMIMEPAMEHTHbIX 1 COMHUTENbHLIX 3ne—
MEHTOR B KOMMMaKTHYIO 1 HEBO3MYTUMYIO Maccy, nepe-—
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OBUraioLLYIOCA C TOYHOCTLIO XPOHOMETPA N0 KOMaHAe,
nogobHo mawwuHe, GeccTpacTHon M 6e3pasnuqHon K
ONacHOCTU U CMEepPTK, AencTBYOWen B 6010 Kak Ha Mna-—
page. [axHas koHuenuus umeet rny6oko Hay4Hylo 0C—
Hosy. B xaxgom yenoseke 6optorca xpabpocTb U CTpax,
HG Nepsoe YyBCTBO npectnagaer. 310 a4eBUaHoO, NOC—
KONbKY Cama Xv3Hb UNK CcylwiecTsoBaHWe npefcras—
nAoT cobon 6opsby, NPencnonHeHHy onacHocTeln u
CTPapaHuii, KOTopble AOMXHO BCTPEYaTL PELLMTENLHO U
cTonko. CTpax npuxoauT 0T 0CO3HaHKA BpaxaebHoCTH
OKpYXaroLLen cpeab! U YCUNMBAEeTCS YyBCTBOM OfVHO—
yecTsa.

Koraa MHOXeCcTBO Nogen oKkasbIBaoTCA PAAOM Apyr
C APYroM, TO 3TO APYXECTBEHHOE OKPY)XEHWE U HYBCTBO
efUHEeHUs A3I0T 3aMeTHbIt MacCOBbIYi NCUXOMNoruYec—
kni 3hhexT, yCroKausaowmn Hepsbl 1 NOAaBNSIOLLMA
BPOXAEHHbIN CTpax 1 Mpa4Hble npeayvyscTeus. C apy-
ro CTOPOHBLI, 4acTo NOBTOPAICLLAACH W XXecTKasn MHO—
rONeTHAA MYLUTPa, NOMWMO BbipabaTbiBaHWA TOHHOC™
TV U CUHXPOHHOCT OBUXEHWUIA, ABHO OKa3biBaeT etle
N runHOTU4ECKOEe BO3gencTsue, Kotopoe ewe Honee
NOJABAAET KaK MNYHYIO MHULIWaTURY, Tak U HeyBepeH—
HocTb. B peaynetarte 3toro gopmupyetcs cunbHan v
xu3HecnocobHas CTpyKTypa, KOTOpasn nepeMeLLaeTca n
[EeNCTBYET Kak egvHbIi MEXaHN3M, HE MMEIOLLMIA CBOUC—
TBEHHbLIX “YenoBeKky c60eB 1 HeROCTaTKoB, CNOCOGHLIN
Ha MakcumansHylo oTAaa4y Gnarogaps ymesno oprain3o—
BaHHOMY 1 OQHOBPEMEHHOMY BbINONHEHWUIO OTAENbHbLIX
RENCTBUA.

TakoB CTpaLuHbIA MEXaHU3M, Co3aaHHLIA [epmarn—
en ansg 3alinThl CBOEN KYNbTYPbL! U 3aBOEBAHMA BCEro
Mupa, — 6ecHyBCTBEHHAA MALLIMHA, BbABONLCKOE 1306
peTeHue, Cryxaliiee ocyLLeCTBNREMOMY HA HaY4HOW OC—
HoBe 6e3XanocTHoMy 1 TOTanbHOMY paspylieHuio. Hu
0 4em NogobHOM Npexae 1 He NOMbILNANK. CuuTaeTcs,
4TO 3TO KU306peTeHVe AEMOHCTPUPYET BbICOYSALLYIO



3ppeKTMBHOCTb, OQHAKO B 3TOM OTHOLLEHWM NpU3Ha-—
HUA He 3aCAYXMBAIOT HU OHO CaMo, HX Tem 6onee He—
Mubl. B gerctButenbHOCTH Xe, ecnvM paccmaTpueaThb
3Ty COBPEMEHHYIO BOEHHYIO MBLLIMHY KaK npeobpasosa—
Tenb 3HEPru, CTAHOBUTCA BUAHO, YTO OHA BapBapcku
pacToYATEeNbHA.

Ona He Tonbko TpebyeT HenoMepPHbLIX 3aTpaT AeHeX—
HbIX CPEACTS U OFPOMHbIX YCHMAWIA No ee 06CnyXuBaHuio
B Nepuogbl 6e3gencTens. B ee ocHoBe nexut yHga—
MEeHTanbHas owmbKa, KOTOPYIO MrHOPUPYIOT BOEHHbIE
TEeOpeTUKN: @ UMEHHOD, YCNOBUSA, onpegensioLLive ee oyH—
KUMOHUPOBaHWVE 1, CNefoBaTentHe, ee 3tdexTneHoCTL,
B OCHOBHOM, EC/M HE MOJIHOCTbI0, KOHTPOJMPYIOTCH Npo-—
TUBHUKOM. B nencTBuTensHOCT HeNOHMMaHWE MMEHHO
3TOV UCTUHBI NpMBEno K nposany nog lNapuxem.

MepBas U3 ABYX OCHOBHbLIX NPU4KH Heyaa4v [epma-—
HWUK KPOETCS B 3aMeYaTenbHON 060POHUTESILHOM TaKTU—
Ke (hpaHLly30B, KOTOpbIE OTKa3anuch BbLIOKMpaTh Noan—
LMIO AN PeLUaioLLIero CpaXxeHun 1 BCTynaTb Tam B 6o,
TEM CaMbiM NMOMELLIAB repMaHCKoV BOBHHOU MalumHe
pa3BepHYTLCA B NONHYIO MOLLbL ¥ BbiHYANB 8e NeWCTBO—
BaTb BNosncunbl. Bropas, pgaxe 6onee BaxHas npuin-—
Ha cTana pe3yneTaToM 4pe3mMepHOi CMnetLky HeMUes,
CIMULLIKOM CUAIbHO Pa30rHaBLLIMX CBOKO BOEHHYIO MaLLv—
HY U TEM CaMbIM 3Ha4YMTENLHO YBEAUYMB NOTEPU M HE
NOAYYMB TOro ageKkBaTHONO BbIAMPLILLIA, KOTOPbIA Bano
6bi Gonee NpogyMaHHoe ee UCNoNL30BaHKe. 3annanu—
pyi oHu Bonee NPOAOAXVUTENbHBIE CPOKM, KOTOPbIE, KaK
3T0 Nokasano galnbHenwee pa3suTue cobbiTui, HeMLb!
BMOfIHE MOrMy cebe NoasonuTb, N Y HX BLIND Bkl HoNb-
e cun B 3anace, 1 Ux 3afaya, No BCeW BEpOATHOCTY,
6bina bbbt yCReLHO BLINONHEHa.

Cpenv thakToB, CTaBLUMX N3BECTHLIMK TENeps, Honee
BCEr0 NopaxXaeT To, 4T B Xofe BOeHHOW kamnaHum ep—
MaHuew 6bin gonyLueH psan BONMICLLMX NPOMaxos B cthe—
pe AMNNoMaTU4eckMx OTHOLEHWUIA. 3T oLLMbKK cenvac



YXE CTORb 04eBNOHb), YTO HUKaKue 38ABNeHnn B Npec—
Ce He B GOCTOAHUM UX CKPbITb. K TaKOMY OTKPLITAIO MUP
OKa3afCA raTos MEHee BCero,  OHO ACHO NoKasbiBaer,
YTO HEMBLIKaA 3PYANLIA U TEXHUYECKUE HaBbikin Bbinn
[OCTUFHYTBI 38 CHET YTPaTh! UHTYULIMIWA, TAKTA ¥ 3APaBO—
MbiCnnS.

Kakvm npocyeTom okasarnocb HapyLieHue HeiTpa-—
nuteta benbrin, kakon owmnbkon 6bINO 0XKAATL TOFO,
Y10 AHITIA CTEPNUTCH C 3TUM BTOPXXEHWEM, HBCTOSMBKO
YrpoXatoLLmM ee cyuwlecTsoBaHuio, 4To tanva npuHe—
CeT B XepTBy CBOW (ProT ¥ TOPraemo, 4rabbl yroguts
TpocTBEHHOMY COO3Y! Y HeMLEB Bbifivi OTIIMYHBIE MYLL-
ku, genawiyme 6ecrionesHbiMy (hopTUIUKALMOHHbIE
COOPYXEHnH, ORHAKO, Hanas Ha PpaHUMo, BMECTo KpaT—
yavLuero riyti oHM n3bpanu okoneHbiR, Hepes benbruio,
TEM CambiM TEpPAR BPEMA W, KPOME TOro, HaBneKan Ha
cebs HOBbie ONACHOCTU K ocNoXHeHust. [ecaTku ThicAY
niogen 6binv OTNPasnNeHbl HA BEPHYKD CMEPTL, KOrAa ux
B TECHbIX nopAgkax dpocanu B ataky Ha hopTel, B TO
BPEeMsi KaK HECKOMNbKUX 3afNoB U3 TEX CaMbIX NyLUEK
Bbino 6bt KOCTATOYHO ANA TOro, YToObl CPOBHATL MX C
3emnen.

Boitcka 6binu nepebpoleHbl 3 PpaHuun B MeHee
3HEYUMbIE NYHKTbl B TOT CaMblit MOMEHT, KOrfa ux npu-—
CyTCTBME NpepBewanc HeCoOMHeHHylo nobeny. Hemubi
momu 6b1 ABMHYTLCR Ha Bapiuasy u MNerporpag, npe—
XAe 4eM Ux NPOTUBHUK CMOr Bbl 0KasaTh UM AENCTBEH~
HOE CONPOTMBIIEHNE, U BCE Xe OHWU 38RepXUBamUCh C
BTOPXEHUEM A0 TOro, NOKa PyccKue He NocTasunu nog
pyXbe cBou MUNNuoHbl. OHu Mmornu 6kl 6e3 BonbLumx
ycunuii B3ATb [JloHkepk U Kane, Tem cambiM n3bexas
YXAaCHbIX nateps, KoTopsle 06A3aTeNbHo NoBREeYeT 3a
coBoi BbiNoONHEeHVE NAHHOW 3aaauv Tenepb, ecnn 310
BoO6LLIe ocyLecTBmMo. Ceinvac oHM, ONPOMETUMBO PUC—
Ky, NpOABUraloTca Aaneko B rMybe pyccKon Tepputo-
pUv, Fae MM NPOTUBOCTOAT NPEBOCXOLSLLME UX MO YNC—
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NEeHHOCTH Cyrnbl, 1 AENaI0T BCE 3TO B TO BPeMA rofa, Kor—
[a cHexXHbie 6ypu MOryT nepepesarb KOMMYyHUKaUn,
0CTaBuB BCE WX BOWCKA Ha MUIOCTb HEeMNpURTEens.

Kakoe o6bsicHeHue MoxeT 6biTh 88HO 3TUM U [IpYruMm
HENOHATHbIM OwrbKaM, coBepulaembiM Hauuewn, ans
KoTopon 6epexnuBoCTb ABMSIETCH Penuruein, KotTopas,
no obwiemy npuU3HaHWUIo, Nepsoit gobusaeTcs ycrexa
CaMbIMM1 BbICOKOHaY1HbIMU CriocobaMiu, NPoaBUrasch K
HeMy No NyTu HaumeHbLuero conpommeneHns? Tyt Mo—
XeT BbITb Ha3BaHa NULLIL OfHA NPUYKUHA, T8, 4TO BbI3Ba—
na nagexue MHOruxX umnepuin! 3T1o — caMmoyBepeHHOCTb
Y BbICOKOMEPHOE NpeHebpexeHne No OTHOLLEHWUIO K CO—
nepHuKam. \

lepmMaHua Ha4ana BOMHY CO CREerol Bepow B cusy
HacTynneHns, KoTopoMy HeT nperpag. Ho oHa BbIRCHN—
na nocne yXacaloLwero NpUHECeHns B XepTByY Yenose—
YeCcKUX XU3Hen, 1 4To DpaHLMA MOXET BbiTb CUNbHON U
6e3 Hanoneowxa, 4T0 NpaBa v cBo60A0NIBUBLIX HALUWA,
Takux, kak benbrunus 1 cepbel, Henb3A nonnpaTs 6e3-
HakasaHHo, 4To Poccuna Gonee He Heyknkaxuin u 6ecno—
MOLLIHbIN CeBepHbIN 3Bepb. B koHue KoHUoB epmanua
npu3aHana 1o, 410 e AomkKHO 6bino BbiTb ACHO U3Ha—
4anbHO, YTO CAMbIA ONAcHbLIA ee Bpar — 3To AHrnunA.
lepmanus 6bina 66l B COCTOAHWM BbIAEPXaTb HAaTUCK
apMuii ee Ha NPOTUBHUKOB Ha KOHTUHEHTE, HO 310 GygeT
HeBO3MOXHbIM, Koraa BenukobpuTtaHus oTpexer ee oT
MOPS U NPUCTYNUT K MEANEHHOMY YAYLLIEHWIO.

[No6epna NepMaHum Hap cTpaHamMu AHTaHTbLI Ha 3ana-—
Ae, ecnu oHa BoobLLE AOCTUXNMA, OTTacHO ocnabuna bl
ee, NOCKOSIbKY Ha BOCTOKE C KaXAbIM HaCOoM MofoXeHue
Hemues craHoBuTCS Bce 6onee GesHagexHbIM. lepma—
HWUA TepPAET AeCATh ThICAY YeNoBeK U TPAaTUT CEMbAECAT
NATb MUNNUOHOB MapoK B fieHb, Ee XusHeHHaa cuna
6bICTPO UCCAKSET, ¥ B KOHEYHOM CHETE OHA A0MXKHa Npo—
urpaTb. EQUHCTBEHHBIN CNOCO6 BLIMIPaTL — 3TO Pa3rpo— .
mute Anrnuio. Caenas ato, Mepmarus ocsoboputcs ot



CMEPTENbHOW XBATKX H8 CBOEM ropne ¥ BOCTOPXecTBy—
€T Hag BCEMW CBOMMMW BparamMu.

Cenvac secb ®artepnsHg 0Ka3anca oxBayeH 3aToun
uaeen i Havan ¢ HeBUAAHHOW [0 3TOM0 IHEPruen HoBYIO
BOEHHYIO KamriaHuio. Ecnm 6bl K e ocyLiecTBneHuo
NPUCTYNWAK Ha YeTbipe MecsLa paHble, 3Ta KAMNaHUA
mMorna 6kl MOKOHYUTL C BOMHOM 40 TOrO, Kak oHa Habpa-—
na obopoTbl. Fepmanna BCTYyNaeT B 3Ty CMEPTENbHYIO
CXBaTKy, HO He C XNaaHOKPOBHON OCMOTPUTENLHOCTLIO
BOEHHOM [epXaBbl, @ C NbINKOM PELLIMMOCTBIO HaLuK,
BOOAYLLIEBNEHHOW NALLIL OfHM ITUM XeNnaHmeM — pas—
rpomMuTb AHMANIO. |4 ee ycnex 3aBUCKT He TOMNbKO OT re—
Hepanaa, HO 1 0T (hU3KKOB, uHXeHepos, nsobperarenen,
XMMUWKOB 1 pabo4nx, a TaKkxke oT Tex, KTo go6poBonbLHO
COriacuTCR NOXepTsoBaTh coH0oM BO UMA nobeb:.

BepostHo, MNepmanus 6yper cosepulath pergbt U
NOXHbIE aTaku, 4Tobbl 3aMaHNTL NPOTUBHNKA B 3arnag—
HIO, HO Y HEE HET H ManewLLerc HamepeHust COUTUCL C
BpUTaHCKUM (PROTOM B OTKPLITOM B6010. 4410 OHa Cobupa-—
ETCH NPernpUHATD, TaK 3TO YHUYTOXUTL o C NMOMOLLIIO
AbABOMLCKMX CPeACTB U n306peTeHui, He NoTepaBs Npuy
3TOM HU OgHOro ceoero kopabns. 1 ecnn Tonbko Axr—
s HEMeaneHHo He NpobyanuTca OT CHa nepen NMLoM
[aHHO! CMepTenbHON ONACHOCTU W He NOAroTOBUTCH K
CxBaTKe, B KOTOPOW BpaxecKkon Hayke BygeT npotTMeBo—
CTOATL CBOS HAYKa, HEMELIKOMY MacTepcTey — 6putaH—
CKOE, @ YYXXOW XepTBEHHOCTU — COOCTBEHHaR, TO yXe
GnvxaniLLMe Mecsiibl CTaHYT PeLLaiotLiMMmn [4ns Toro, co—
XpaHUT M oHa 3a cobon TMTYN BnagbituLbl Mopei. ToT
thakT, 4TO 3aKoHbIl, NpUHATHIE B [@are, 0ka3anuch He B
COCTORHWUM NPeaoTBpaTUTL UCNONL30BaHME BCKUX YC—
TPOWCTB, yXe Gbin NpoAeMoHCTPUpoBaH. EcTb ABa BUAa
MEXAYHaPOaHbIX cornawenun. x moxHo knaccudn—
LUMPOBAaTHL C NOMOLLBIO ABYX NIO3YHI OB, 8 UMeHHO: «[Noka
Mb! €AVHbI, Mbl Henobeaumbly 1 «Bce 3aBucuT oT a6CTo-
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ATeNbCTBY. [aarckme KoHBeHLUUM OTHOCATCA KO BTOPOMY
Tvny. :

Tem, KTQ roTOB DTMaxHYTLCR OT CAENaHHbIX Bhbilue
MPEANOSIOXKEHW, KaK OT B BbICLLIEH CTENEHN HeNnpaBRO—~
nofiobHbIX, ecnu He abeypaMbix, CNeayeT uMeTo B BURY,
4TO peYb MAET O BENUKDA HaLMK, NUAMpYoLLen B cthepe
TEXHU4ECKUX QOCTUXEHWUM, KoTopas BefeT 6opbby 3a
cBoe cyLuecTsoBanue. K Tomy xe uaobpeTteHus yxe no—
poannu CPENCcTBa, C NOMOLLBbIO KOTOPbIX NOgoBHoe yHUY—
ToxeHue (hnaTa BrnonHe 0CyuecTBMMO, 8 B Hay4HbIX UC—
CNeNoBaHWAX NOCHeAHUX NET NPOCTYNEIoT YepThl HOBbIX
CpedcTs paspywenust. Bonpoc, 0TBeT Ha KoTopbI HTe—
pecyeT ceryac Kaxaoro, 3aknio4aeTcs B CneayoLem:
Kakue merogbt U usobpeteHus criocobHa NpuMeHuTL
lepmanua ana ocyllecTBnNeHuss CBOEr0 XUTPOYMHOMO
NN3Ha 1 KaK MOXHO NPOTUBOCTOATL €e YCUNWAM ¥ Cop—
BaTb 3TOT 3ambicen?

Ons HanageHws Ha AHrnvio y Fepmannm uMeloTcs vye—
Thipe nyTu. lNepsbit — BbiCaaka MOLHbLIMU CUNaMu, He—
B3upasn Ha 6pUTaHCKMI (DNOT; BTOPOA — CTONKHOBEHUE
¢ SputaHckm (BRoToM B OTKPLITOM 6010; TPETUA — Noc—
nepoBaTenbHOE YHUHTOXEeHuUe 1 ocnabnerue ¢noTa, HO
He C NOMOLLbLID apTUNNEPUK, a8 NHbIMM YCTPONCTBaMM;
W YeTBepTbi — aTtaku C BO3fdyxa Lenen Ha cylle 1 Ha
Mope.

B vucTopun ecTb MHOXECTBO NPpUMEPOB [ep3KuX 33—
BoeBaHun. BoamoxHo, Ham npegcTouT cTaTb cBugeTe—
NAMUW CaMOro YAUBUTESLHOrO U3 BCex. bpuraHckue oc—
TPOBa 33BOEBbLIBANUCH U PaHbLLe, HO 3TO MPOUCXORUI0
BO BpemeHa xonogHoro apyxus. C Tex nop cpeacrsa
060poHBLI AOCTUIMW BbICOKOW CTENEeHU COBepLUEHCTBAE,
OQHaKo 3TO B 6ONbLLOM MEpe ypaBHOBELLMBaEeTCs CO—,
OTBETCTBEHHO BO3POCLUE MOLBIO CPEACTB HacTynne~
HuA. 1 Bce Xe 3TOT nnaH, XOTA OH 1 TPYAHOOCYLLIECTBUM,
BMOSTHE BO3MOXEH.
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Bnpoyem, cTpaTterva He CMOXET Urpath CKONbKO—
HWbyAb 3Ha4YMMOWN pony B OCYLUECTBNEHUN 3TOr0 nna-
Ha. 370 TO Xe, 4To U nepexog MNaHHMbGana Yepes Anbnbl,
3A8Ck Ta Xe npotnema — npecaoneHe ecTeCTBeHHbIX
npenaTcTBui. BbicaaKy MOXHO OCYLLIECTBUTL KLU HA
Heborbiuoi YacTv Geperosoi NMHAK-AHIMK, M BECbMA
BEPOSATHO, YTO MHOIMe U3 3TUX MECT LONXKHbI BbiTb X0—
POLUO YKperneHbl u oXxpaHaembt. ECAn Hemubl 3agymaloT
OCYLLECTBUTL BTOPXEHUE, OHO GYAET MOMHUEHOCHbLIM.
Ouu npegnpwmyT ero cpeab 6ena aHA U B Ux n3mobnexH—
HOW MaHepe NOMUTLCA HaNPOMoMm, He CHUTaACH C rnore-
paMu. 3T 0THEAHHbIE NONLITKY 38XBaTUTL Nobepexse
6ynyT ABHO YKa3bIBaTb Ha TO, KAKOBO NX HaMEpEeHUE.

MHorue crneunanncTbl NPUOEPXUBAIOTCA MHEHUR,
4TO N0 Tex Nop, Noka cywecTsyeT GpurTaHckun dnor,
NpeBoCXOAALLMI BCex no cune, ob onepauuy Takoro
pona He MoxeT BbiTb U peyn, Ho 3To owmMbka. bes com—
HEeHUA, HeMLibt 8 COCTOSIHUM CO3aTb 4nia ceba B nponu—
BE OMNEepaTUBHYIO 30HY, 3aLLMLLIEHHYIO C inaHroB Henpo-—
XOANMBIMU MUHHBIMWA MOMAMY 1 NOABOAHLIMU NOAKAMU.
Bonee Toro, oBnageHue Kane, XatR 3T0 U pano 6l UM
OrfpOMHOE MPenMyLLIeCTBO, HEe ABRAETCH 3aeck abco—
NIOTHO HEOBXOAVMMbBIM YCNOBUEM.

Kakim Gbi H1 Bbin paHHbLI nnad, aTo GyaeT npous—
BefeHWe UHXEeHepHOro UCKYCCTea, paapabotadHoe BO
BCEX feTanax C HeMELKOW CKPynyfne3HoCTLIo. MimeHHo
NO3TOMY He AO0MKHO BbiTh HUKaKOro AoBEpUA TeM Ma—~
noybegurtenbHbiM NMAHaM BTOPXEHWUA, KOTOPbiE yXe
6binu onyBnkoBaHbl B HEKOTOPLIX raserax. [oka ewe
He 6bino o6HapoaoBaHO HY OAHOro NPasaonoaobHOro
nnasa, Ho A AyMato, YTo Npas B CBOMX Jorajkax, koraa
roBOPIO, YTO HEMLIbI NNAHUPYIOT UCNONb30BaTb CNeLn—
anbHO ANA 3TOro CKOHCTPYUPOBaHHbIE fnaBy4ne Kpe—
NOCT¥,. KOTOPbie BYRYT M3roTOBNEHLI B BUAE OTAENLHLIX
CcHOPHbIX EEKLMIA, TPAHCMIOPTUPYEMDIX NO XENesHon o~
pore K Mecram cH0pKu Mo 4acTaM.

31



Mx coenaioT NpakTU4eCcKu HeyA3BUMbIMI AN TOPNe -
HbIX ¥ apTUNNEPUIACKUX aTaK ¥ BOOPYXAET apTuiiepuinc—
KmK opyaramMy BonbLIOK [ansHOCTY W paspyLIMTens—
HOW CuNbl, CKOHCTPYMPOBaHHbLIMIW UCKMIOYUTENBHO ANA
opHon atoi uenu. Mo NpUKpbITUEM 3TUX KpenocTed,
KOTOpbie CMeTYT C nofepexsa BCe 40 OCHOBaHWA, RONK—
Ha 6yneT oCcyLLECTBNeHa BbiCaaKa OCHOBHBLIX Cn 1 ap—
TMNRRepuK, B TO BPEMA KaK OTAefbHbIe rnoapas3aeneHun
nexoThbl-NepebpoCcAT Ha OCTPOBa N0 BO3RYXY, NPUHEM
nocnegHan onepauus Gyger nposegeHa nog noKposom
HO4M. BpuTaHUaMm, He NoOAFroTOBNEHHbLIM B AOCTATOHHON
CTeneHn K BTOPXEHWIO, C UX OPYAMAMU MEHBLLIET 0, HeM Y
NpoTUBHKKA, Kannbpa, byaeT Henerko oTpaX@Tk TaKylo
NOMbITKY.

OtHioge He 6e30CHOBaTENEHO Y TO MHEHWE, Cornac—
HO KOTOpOMY HEMLbI MOMYT PELLIUTLCA NOVTU Ha Kpyn—
HomacluTabHoe MOpcKoe cpaxeHue. Y HUX MeHblle
kopabnew, Ho B BONbLLUWMHCTBE CBOEM 37O CYA3 COBEP—
LLIEHHO HOBOIO TUMA, U, BHE BCAKUX COMHEHW, BCE OHU
HaxoAAaTcA B NOJIHOM nopsake. Bce goHeceHns cxopaT—
CAl B TOM, H4TO WX OpyAVA NPEBOCXOAAT BPUTAHCKUE KakK
Mo AaNbHOBOMHOCTK, TaK 1 No CPoKy CnyxBel. Hemibl —
npu3HaHHble MacTepa B8 npous3sofcTee u obpaboTke
Xaporipo4HbiX MATEPUANOos, U MHOMUE TeXHUYECKUe OT—
pacnu B Apyrux CTpaHax rnofHOCTLIO 3aBUCAT OT 3TON UX
npoaykumn. Ecnm x gaHHoMy npeuMyLiecTsy Mbi fo6a-—-
BMM BO3MOXXHOCTH, NpeaocTaBnaeMbie MUHaM, Topne—
Aamu, NoABOAHLIMU NOAKAMU, LiennenuHamm n ApyruMi
CPEACTBaMU YHUYTOXEHUR, 8 TaKXe UCKYCHbI MaHeBp
W 3NIEMEHT HEOXXWAAHHOCTH, TO KOfIUM4ECTBEHHOE 0TCTa~
BaHWe HemMeukoro ¢noTa oTCTynaeT o CBoew BaXXHOC—
TW Ha BTOPOW NNaH.

YAnBUTENEHOrO NOABUra ManeHbKoi HeMeUKOW Nog—
NoAKuY, KoTopas NOToNWUNa YeTbipe 6pUTaHCKUX Kpence—
pa 1 yLLNa HeroBpeXXAeHHOW, 0Ka3anoch BrofHe AocTa—
TOYHO ANA TOro, 4To6bi 3aKo4UTb: cyabba npeacToa—



LLiero noeguHKa ABYX CTpanx GyfeT petuaTbeA He OAHUMU
MWL NyLWIKaMn 1 6poHen, KoTopbie A0 CUX NMop cuuTa-—
nmck BaxHeniumm hakTopamu B 6opbbe Ha mope. Og-
HaKO NONHOCTBLI PACcKPbIiTb CBOM BO3MOXHOCTU Cyiam
3TOro TUna eule ToNLKO NPeacTouT.

lepmaHMM CBOWMCTBEHHO NPEBOCXOAUTL Apyrue ro—
cyaapcTtea. bonblMHCTBO n3o06peTeHnin, CO3AaHHbIX B
APYrux cTpaHax, Gbiny ynysweHst Hemuamu. Ho cyTb He
TONLKO B 3TOM, OHM paboTaioT TaK, 4To6bl NpousBecTH
BreYyaTNeHne Ha gpyrux, NOHUMan, YTO YAMBUTL — 3Ha—
4UT NOPa3WTb, NOPa3uTL — 3Ha4MT nobeauTs. Becbma
BEPOATHO, YTO OHU paspaboTany HoBbie YCTPONCTBE M
0N NOABOAHBIX NOGOK, 8 BOSMOXHO, peLLumnnu 1 cTos—
LLYI0 cenvac nepef HUMU crieLmudmuyeckylo npobnemy,
KaK YHU4TOXaTb NMHenHbIe Kopabnu B oXpaHAeMbiX ra—
BaHAX. .

370 MOXHQ OCYLWIECTBWUTL C NOMOLLbIO HE6ONbLLINX
CyOoB YNpoOLWEHHON KOHCTPyKLUWUK, KoTopsbie ByayT, B
CYLLHOCTH, HE 4eM MHbIM, K3K TOpNeaamm C aKunaxem
13 ogHOro N ABYX onepaTtopos—ao6posonbyes. Bono-
u3mMeLLieHme He [OMKHO NPEBbLILLATL NATA TOHH, TaK 4TO
ABa unu Tpy cygHa, ecny He 6onbLue, MOXHO CNYCTUTb
Ha BOAY M3 UennennMHa B NOAXOQALLMX NYHKTaxX HOYbLIO.
Takue annapatbl, yNpaBnfaeMbIe PeLLUTENLHBIMU FIAL—
M, ByayT npepcTasndTb Co60M HOBYIO NpO3Yy MOped, oT
KQTOpOW TpyaHO ybepeybes.

BputaHuam Boobiue Gyner 04eHb TPYAHO adipekTre—
HO 6OpOTLCH C YIPO30# CO CTOPOHbI NOABOAHLIX NOAOK.
MpotuB pupnxatns uan asaponnaxsa MoXHO BecTu Gon
Ha Ta8KKUX Xe NeTaTenbHbIX annapaTax, Ho UCNoNbL30Ba—
HWEe aHanorn4Horo peLleHus Nog BOJON HeNpaKTVU4Ho,
3peck NPUAEBTCA CO3AaBaTth CNeunanbHo npegHasHa-—
4YeHHoe [N1A 3TOro CygHo. JIHenHbie kopabnu mornm Bl
OTpaxaTk aTaku NoABOAHLIX NOJOK C NOMOLULIO Mano—
KanubepHon apTunnepun cHapafamu, coaepXawmmu
BbICOKOOpPU3aHTHOE B3pPbLIBYATOE BELIecTBO, Aaiollee
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MOLLHYIO yAapHYIO BONHY. Takxe MOryT MCnosib30BaThea
Marble MOPCKME MMHbI, CKOHCTPYUPOBaHHLIE Tak, YTo—
6bi yAEPXXMBATLCA HA NNAasy Ha onpefesnesHon ThybuHe
1 B3PbIBaTbCA NPY KOHTAKTE € uesbio. OHWU HE NPUYMHA—
v 66l Bpeaa KPynHoOMy HagsoaHOMY CYAHY, HO CBOUM
B3pbIBOM Bblfasarni 6kl MecToHaxoXaeHve noasoaHon
noaky 1 nospexgani bkl ee HyBCTBUTENMbHBbIE MEXaHN3—
Mbl, KOTOPbIE FIETKO BbIBOAATCA W3 CTPOA.

W3 uncna Hanbonee LeHHbIX CPEACTB BEAEHUR BOA—
Hbl, UMEIOLLIMXCA B apCeHare HEMLIEB, CRIBAYIOLLM FIOC—
ne apTURNEePWACKUX OpyauA aBnaeTCcA ampuxabns—uen—
nenuH, No KpanHen Mepe OHu camu Tak cunTaloT. [pu
ero pa3paboTke MPULLINOCL NPEOACNETe MHOXECTBO
TpyaHocTei. bbin ycoBepLUeHCTBOBaH NpPoLece npons—
BOACTBA AELIEBOro 4YUCTOro BOAOPOAA, NonyveH yovi—
BUTENbHO NMPOYHbLIA W NErKWA crnas, CKOHCTPyUpoBa-—
Hbl HE06X0AUMbIE BbICOKO3KOHOMUYHbLIE ABUratTeny, a
TaKXke 6bin YCNeLLHO PetueH U pag ApYFUX TEXHNYECKMX
npo6nem. 1 xaTa B aTou paspaboTke 1 He bbiNo NposB—
neHo 60NbLLIOY OPUrMHANBLHOCTW, OHA CTana 3aMeTHLIM
BOCTUXEHWEeM, 00BUTLCR KOTOPOro MOXHO 6bIM0 NMtlb
8 lepmaHmi. O uennenuHe 6bINO0 CKa3aHO yXe MHOMQO
KaK B BOCTOPXEHHOM, Tak U B npeHebpexuTenbHom
ToHe. ToaTomy, Npexae Yem BbIPa3uTb MHeHUE OTHOCK—
TeNbHO ero QOCTOMHCTB, HeobxoauMOo OTRENUTL 3epHa
oT nnesen.

HenasHo 6bIN0 cAenaHo 3assneHne o6 OTKPbITHK
HOBOrO HEBOCIIBMEHAEMOr0 rasa, C UCToMNb30BaHNEM
KOTOPOro rpy3onofAbeMHOCTb AUpUXabna Bo3pacTaeT B
ABa c nonosuHom pasa. Cronb cMenoe 3assnenve 6asu—
PYETCA UCKNIOYUTENBHO Ha NPEANONOXEHN O TOM, 4TO
B NpUpoe A0MMKEeH CYLLIECTBOBATDL a3, MMEIOLLIMIA aTOM—
Hbid Bec O4. CyulecTeBoBaTh Xe OH ACMNXKEH COMNacHo
pa3paboTaHHO! BENUKUM PYCCKUM y4eHbiM MeHpene—
eBbiM [leproanyeckon CUCTEME XMMUYECKUX 3fIeMEeH—
TOB, CTaBLUEN BEPHbLIM NPOBOAHMKOM YHEHbIX Ha NyTAX
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XMMUYECKMX MCCReaoBaHmiA. B kakon-To mepe erc npu-—
cyTcTeue 6biNo BLIABNEHO B CONHEYHOW KOpOoHe (0TCIo~
0@ NPOVSOLUND U ero Ha3BaHWe — KOpPoHWin'), @ Takxe
B CEBEPHOM CUAHWK, 1 B 3TOM CAy4ae, yKa3blBas Ha ero
3eMHOe NPOMCXOXAeHWE, 3TOT ras HaswiBaloT reoKopo—
HUEeM.

Lns ouerkn BO3MOXHOCTEN [epMaHiam o UCNoNL30—
BaHWIO ee BO3QyLUHOro hroTa TpebyeTcA To4HO Npegy—
ragaTth, KaKosbi ero pasmepsl. [1o 06bLABACHWUSA BOMHDI
OHa pacnonarana TpMaLaThIo WECTbI0 aupuxabnamn
PasnnUyHbLIX- PA3MEPOB, 8 UMEBLLIAACH B HaNU-Un Npou3-—
BOACTBEeHHaA Has3a No3B0NANA BbINYCKaTb EXXEMECAYHD
OT BOCLM#I 10 AECATU MOQOOHLIX fleTaTenbHbIX annapa—
Tos. UgHako BCcReacTsve BOEGHHbIX HYX[ 3TOT NoKasa-
TEeMNb MO 3HAYUTENBHO BO3PAacTU.

[upyvxabnu yxe npoLuny aKkcnepyMeHTanbHyio cta~
OVIO, 1 Teneps UX BbIMYCK — 3T0 TOMbKO NPOU3BOAGC—
TBEeHHLIN BOnpoc. B ceeTe panHon cutyauuu He Byper
HEOXWAaHHOCTBIO, ECS BLIACHUTCS, YTO K HACTOALLEMY
BPEMEHWU UX yXEe W3roTOBNEHO OKOMO cta wunu Bonee
Toro. py NMPou3BOACTBE B TaKuX KONMYECTBaxX CTOU—
MOCTb KaX[goro us gupmxatnen He byner npesobiluaTh
125 000 ponnapos, a 3T0 03Ha4aeT, YTO pacxofb! Ha
N3roToBneHWEe CTa Takux NeTaTensHbIX annapaToB Mo—
ryT 66iTb paBHbI CTAUMOCTU NULLIL O[HOI0 [PEaHOYTa.

Lo cero BpeMeHu rpy3onogbeMHOCTL gupuxabnen
onpepenanack UCXOAs U3 BECAa ero Naccaxvpos, oaHa—
KO NpK UCMonb30BaHWK Aupuxatbnein B BOeHHbIX Lensx
€€ MOXHO 66110 61 3HaYUTENBHO YBENUYUTD, @ Y HOBEN—
LUMX MOAENen Bo3AyLUHbIX CYA0B AAHHOMO KNacca oHa
CMOXET A0CTMYbL ABafLaTh TOHH. Takon avpuxkabnb

' Kopotuit -~ runoTeTuyeckuil ras, CyLeCTe0BaHMEM KOTOPOro B Ha~
yane XX B. NbITANMCb 06bRCHATL 3MUCCUOHHBIN CIIEKTP COTHEYHOM KOPO—
Hbl. B 40-x rogax XX B. crano usBecTHo, HTO HEM3BECTHLIE NUHUK Npy—
Hapnexar 3anpeweHHbiM NepexoaaM B MHOMOKPETHO MOHU3VPOBaHHKIX
aromax MeTarsnos. v
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mar 6! TpaHcnapTuposaTb 200 conpar ¢ NoAHLIM CHa—
psxeHueM, a hnotvnua us 100 noaobHbIX cyRos morna
66l OCYLLECTBUTL ONEpaLyia No OJHOBPEMEHHOM BbICAR~
ke 20 000 conpar.

Ho euie 6onee sne4atnAlLWMMKU BolFMAQAT BO3~
MOXHOCTU aMpuxabnei NPUHMHATL BpeR NPy NOMOLLW
B3pbIB4ATbLIX BELLECTB, TEM Honee YTO 3T0T YPOoH MOXEeT
6bIT HaHeceH 6e3 pucka ans H1x. OcHalLeHHbI Hagne~
XalmMm obopynoBaHueMm, LennenmH MOXET B MNONHON
ons ceba GesonacHocTw, Naps B Bo3gyxe Ha 6onbLUOR
BLICOTE M B a6COMOTHOM TEMHOTE, TOYHO HEX0AWTL Lienb
ANs ynapa, UCnonb3yA [yf 3TOro CUrHarn.l OByX paguo—
cTaHuui, 1 pas 3a pa3oM cbpackiBaTtb BHI3 MHOTOTOH-
HbIiA IPy3 MOLLHOW B3PbIBHATKY H8 OCHOBE MKPUHOBOWM
KUCNOTbI. '

HekoTopblie 3KCnepTbl yXe 0TO3Banuch B ripeHebpe—
XWUTENbHON MaHEepe OTHOCUTENbHO PaspyLUMTENbHOro
adhdpekTa Takom akymm. OgHaKo XOpaLLo M3BECTHO, YTO
B3pblB TPEX TOHH AWHEMWUTA BbI3bIBAET 3emneTpsice—
HME, OLLTUMOE Ha PacCTOAHUM TPUALATU MUNb. A ecnu
B UeHTp 6onbLluoro ropoaa 6bino 6el cHpoLLeHO RecATL
TOHH NnacTu4Horo' B3pLIBYATOrO BELLECTBa, TO 3TO
npuseno Obl K rubeny ToiCAY NIOAER K K YHUHTOXEHWUIO
WMYLLIECTBA Ha COTHWM MMNNMOHOB. [lonycTum, yto tno—~
TUNWA U3 CTa TakuX BO3AYLUHbIX CYA0B nponeTena bbi
Hou4blo Hag AHrnnen, copocve 100 000 psapuaTrdyH~
ToBbIX 60ME. KTO CMOXET OUEHWTL paspyLUeHUsa U Ty e~
MOopanu3aumio, KoTopble cTany Gl pe3ynbTaToM aToro
yaapa?

" He BrionHe sicHo, noysemy Tecna ynoTpe6un 3geck CnosocoyeTaHue
4MNBCTUHHONC B3PLIBYATOrO BeLecTsay. [ToCKONLKY CHUTAETCR, YTO 3TOT
TV B3PLIBYATKM NOABUNCA BO Bpems BTopoi MypoBoi BoOMHLY, @ ganee
B TEKCTE 88TOP HUKAK HE PAcKPLIBAET MOHATUS NNBCTUHHOCTLY BSPLIB~
4aTKM NPUMEHUTENBHO K CBGEN uaee ee cbpoca ¢ aupwxatnen, gaHHLIN
TEPMUH MOXHO ONYCTUTL, OCTABMB NMPOCTO KHECATb TOHH B3pbIBYATOro
BelwecTsan.



B Hayane BoiHbI B nNpecce NOSBUNOCL coobuieHune,
YTO HeMLIbl pa3paboTany cHapsigbl, HBYMHEHHbIE Kpan-—
He onacHbIMU AA0BUTLIMK ra3amu. Bekope nocne atoro
66110 06LABNEHO, YTO BO PpaHLM NONYHEHD HOBOE N3y—
MWUTENbHOE Mo CUNe B3pLIBYaTOe BELLEeCTBO, Ha3BaHHoe
TIOpNeHnuT. 3Tn CoobLieHUs UMenu onpeaeneHHbIA Bec,
MOCKOSIbKY Camoe NepBoe UCXOAWUNO0 13 BOEHHBIX KPYros,
a TaKKe NoToMy, 4TO 8BTOPCTBO 3TOr0 OTKPLITUA NPUNu-—
cbiBanacy 3xeHy TioprieHy, TanaHTnMBoMy 1 NNOROBU—
TOMy U306peTaTenio HOBLIX XMMUYECKuX BelecTs’.

Wpea ucnonb3oBaHua 60M6, Ha4MHEHHLIX OTpaB—
NAKLLMMK .UMM Bbi3bIBAIOWLIMMUY YAYLLILE BELLECTBaMM,
nossunace gasHo. B aBTOPUTETHLIX UCTOUHUKEX Coab—
LLANOCb, YTO OHW ASACTBUTENBHO NPUMEHANUCH NPOTUB
BOVICK Bepcansues BO Bpems BTopou ocagb! [Mapuxa®,
OfiHGKO eAUHCTBEHHbLIM Pe3ynbTATOM 3TOro CTana ru—
6enb 3apsxasLlero ux cneuwanucta. Cywecteyer ec—
TECTBEHHOE U UMeloLLee rny6okue KopHW npepybex-—
[OeHUE NPOTUB NPVMEHEHWA OTPaBNSIOWMNX BelLecTs
B 60eBbix AENCTBUAX, 1 MHOTWE U3 TEX, KTO TEPrIMMO
OTHOCUTCA K NPUMEHEHWIO CoBpeMEHHbIX Cnocobos nc—
Tpe6neHua NIoAen, He CornacmMecs Bkl Ha UX NCNONb30—

1 3peck HeobxoarMO NORCHUTL cnepylowlee. 3.TioprieH AedCTBNTe b
HO ¥306pen TIOPReHWT — B3PLIBYATOE BELLECTBO HA OCHOBE NMKPUHOBON
KUCnoTe!, 6onee ussecTHoe kak menvHut. Ho cpenano 3To wM 6uino B
18B0-x rr., @ nocne NPUEASHUA rNECHOCTH CBEASHNIA 'O AAHHOM n3otpe-—
Tenun (B 1891 r.) cnoBo «TIOPNEHUTH CTANO UMPOKO UCNQNL30BATLCA
B NE4ETV KaK Ha3BaHWe Noboro NPMHUMNTMANEHO HOBOrC CMBPTeNLHOM
OpYXvR HEBWIAHHON panee cunbl. B Hauane asrycra 1914 r. 3.Tiopnex
o6bABvn 06 n306peTeHnn UM HEKOBrD HOBOI'O KYXAacalowero no cwie
OPYXMAY, NOCNE Yero B Npecce CTPaH, BOOWLLMX G [epMaHueir, cTanm no—
ABMATLCH PACCKA3b! O K4yR0—0pYXUW» — TioprieHuTe (B OCHOBHOM O CHa—
PARAX, HBYMHEHHbIX TIOPNEHUTOM), KOTopoe youBaeT HemMeUKnX COfgarT, He
OCTE8BNAR HUKEaKMX cnegos Ha Tpynax. Mo—suaumomy, atn nybnukaumm
MOryT 06bRCHWTL XOR paccyxaeHui H.Tecnbi, ceasaswero uma Tiopnexa
¥ CNOBO {TOpneHnT [BepHee AOMLICHL! NPECCH! BOKPYF A8HHOTO TepMu~
Ha) € npee NCNoNb30BAHUA XUMUHBCKOTO OPYXWUA.

2Peyb UeT 0 BOBHHbIX AEMCTBURX MEXEY NAPUKCKMMU KOMMYHAPa—
MU 1 NpaBUTenLCTBEHHBIMIA BoMckamMm fEonee n3BeCTHLIMK K8K Bepcarnt—
uol}81871r.
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BaHue. /1 aTo npu TOM, 4TO MHOXECTBO U3 U3BECTHbIX
AAOBUTLIX BELLECTB BbI3bIBAOT MEHEE MYHUTENLHYIO U
He 06e306paxusatoLLyiO NOKOMHWUKOB CMEpPTb.

B orcytcraue cnyxawmx ybeurenbHbiIM QOKa3a-
TENLCTBOM (haKTOB | NONbITAOCb B HECKONbKUX CNo-—
BAX NOKa3atb, B KAKOW OFPOMHON CTENEeHN MOXET BbiTh
yBenuyeHa 3ppeKTUBHOCTb BbILLYNOMAHYTLIX CPEACTB.
[na Hauyana npefcTaBbTe KpyNHOKanMbepHbln aptun-—
NEePUACKWMIA CHapRAL. KOTOPLI NPU yaape 0 3eMiio Bbl—
NYCKaeT AAOBUTLIA ras, UMEIoLLMIA NNOTHOCTb, PEBHYIO
arMocdiepHOo#, ¥ pacrnpocTpaHsAoLLIMIACA B hopMe nony-—
cthepol. [Npy 370M NYCTL paguyc 3gdieKTUBHOM Qenc—
TBWA QaHHOro ra3a Byaer paseH, ckaxem, 10Q0 dytos.
Tenepb Boo6pasuTe, HTO CogepPXUMOe Takoro cHapsaa
pa3fensT Ha MUIMUOH 4YacTen, NomnyYMs TeM CambiM
MHOXECTBO ManokanubepHbiX CHapafos, KOTOpbIMU
MOXHO ByaeT HakpbiTe 6onbluyio nnowage. U xots 06—
WM 06bEM BbINYCKEEMOro Npu 3TOM AA0BMTOrO rasa
Byner Tem xe, a paguyc OencTBUA KaXAoro oTAenLHO
B3ATOr0 HebonbLWIOro cHapAga CoCTaBuT BCEMO AeCsTb
'(hyTOB, UX COBOKYNHOE nopaxaiollee AeicTBue oka—
xetca B 100 pas cunbHee {a dpakTuyeckm aaxe bonee
MOLLHbIMY), 4E€M Y OAHOr0 KPYNHOro CHapAAa, NOCKOSbLKY
pacnpocTpaHenmne rasa He byper opgvHakossiM. OTcioga
CTEHOBWTCH 04EBUHbLIM, 4TO BECb CEKpeT 34eChb COCTO—
UT B NpUMEHeHnn B 60nblUMX KONMYECTBax CHapsnos
4Ype3sBbi4aNHO ManbIx Kanubpos.

AHanoruyHbie pasmbilineHus NO3BONAIOT 3aKMO—
41Tb: UICNONb30BaHNE B NATPOHAX BONbPaMOBbLIX Nynb,
obpaboTaHHbIX Kypape unn nofaobHbIM AR0M, Bbi3blBa—
IOWUM napanuy cepaua unu AsuratenbHbiX PyHKUWRA,
NpUBEAET K TOMY, YTO XapakTep BegeHusi 60eBbix aenc—
TBU CTaHeT 6onee ryMaHHbLIM 1 HecpasHumo 6onee s~
thexTMBHBIM, 4eM cyliiecTBylomn cerogHs. MNprmene—
HWE e OTPAaBAIOLLMX U YAYLIAIOLWUX BELLIECTB TAXEnee
BO3[lyxa CNoCcobHO NPUBECTM K NONHOMY MepeBsopoTy B
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METOAax BefieHnsi HaCTYNNEHNA. 3TO MOXHO NPoUITIING—
TPUPOBATL Ha cneayloLiem npumepe.

Mpennonoxmm, 4To AecHTL TOHH NOROBHOI0 CXXUXEH—
HOF'O ra3a 0Ka3biBABTCA cHpowieHo Ha none 60A C BO3—
pyLuHoro cyoHa. [Mocne ceoero ucnapexus ras obpasyeT
Haf NoBEPXHOCTBLIO 3eMM HaKpbiBaloLLiee ee cnoem 06—
naKo, pW 3TOM BbICOTa, Ha KoTopon ByaeT coxpaHaTLCA
OEACTBUE rasa, MOXeT NPeanonoXnUTesnbHo COCTaBNATb
necsts dytos. Ecnu pecats kybudeckux yToB rasa
BECAT oavH (hyHT, TOraa AecaTb ToHH gagyt 200 000
Ky6u4eckux qyToB rasa, KOTopb#1 MoxeT 6uiTb pa3bas—
fieH B TOW WK MHOW Nponopumn B 3aBUCUMOCTU OT Xa~
paKTepa ero oTpaBnaloLLero gencTsus. [onycTum, 4YTo
OH He Bonee AROBUT, YeMm YrapHbIA ras, KoTopbin you—
BaET, CNU ero cofepxanue 8 atMocdepe cocTaBnaeT
HOYTb LenbiX MATH AECATLIX OAHON0 NPoLeHTa. 3T0 03Ha—
4aerT, 4To, UMeA Takow raa 8 obweme B 40 000 Q00 ky-
Buyeckux yToB, UM MOXHO GyAET HaKpPbITb, COXPaHAN
Mpuv 3TOM Ero JecTBUe, CHOEM BbICOTON B AECATb thy—
ToB nnowanp, pasHyto 4 000 000 keagpaTHLIM hyTam,
vnu npubnusutensHa 100 akpam.

B rycroHaceneHHOM ropofe, npuHMMas BO BHUMAa—
HWe UMEeILLMECs B HEM NMOCTPORKK U Apyrne 06bexTbl,
30Ha NopaxKeHust MoXeT BbITb 04eHb 0BLUMPHON!.

MNMpumeHeHne paxe yrapHOro rasa CTaHeT BecbMa
ONacHbIM OPYXWEM, OBHAKO, ecnv Takum o6pa3omM uc—
nofL30BaTh ras, PpaBHbIA MO CMEPTOHOCHOMY BO3AEN—
CTBMIO CMHWINBbHOW KUCIOTE, 8KOHUTUHY NMB0o camomy
CUNbLHOOEVWCTBYIOLLIEMY U3 U3BECTHLIX AAOB — NCEeBR0—
aKOHUTUHY, TO B 3TOM Cly4ae 30Ha pa3pyLueHns okasa—
nack 6bl B €10 pas 6onblie. OTcloga CTaHOBUTCH ACHD,
4TO TOT CAMblA YHEHBIN—XUMUK, KOTOpbI BO MHOMGM
HeceT OTBETCTBEHHOCTb 3a 3Ty BOWHY, B NepcrnekTuse
MOXET TaKXXe W HaNTWN CPeACcTsBa, KOTopble 6LICTPO Npu—
BeAyT K ee NPeKpaLLeHto.
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TenemexaHuka — 3T0 TEPMUH, KOTOPbIV NPefnoXunu
Ans onpeaeneHna 6eCnpoBORHOI0 yNpasneHua arpera—
Tamu, a TAKXE nocTynareibHbIMy NepeMeLLeHAMN ca—
MOogBuXylLieroca asTomara. [aTtHaguate net Tomy Ha-—
3af S NPOAEMOHCTPUpOBan paboTy NepBbiX YCTPOWUCTB
[aHHoM oTpacim, U pesynsTtaTs! Gbinv BCTPe4eHb! C Ta—
KMM UHTEPEeCOM, KOTOPbLIA paHee Bbi3biBanu Nutlb He—
MHorue nsobpereHns. Mou onbiTbl Gbinv NOBTOPEHL! B
lepmaHnu 1 B Apyrux crpadax, 0gHako B CUMy Toro, 4T1o
Tam UCMoNL30BANUCH BOMHbLI 'epuia 1 HeyAaYHbie 3neKT—
pocxembl, cO3AaN0Cck 06Lee BNe4aTNneHNe, 41O ANCTaN—
. LIKOHHOE ynpaBneHne yCTPOMCTBOM Ha CTOMb 60bLIOM
paccTosaHUM He GbIf0 BRoNHe HageXHbIM.

B nononHeHue 6bin BbIABUHYT CrieayioLLni a;‘)rymeHT:
AAXe ecnu Takoe AMCTaHUMOHHOe ynpasneHue 6bino 6ol
HageXHbIM, 4Ns BbiMOMHEHWA ONACHLIX MUCCUIA BCErga
MOXHO HanTy nmofen-pobpoBonsLEes, fOTOBbLIX HA ca—
MorioXepTBOBaHME, Honee HaaeXHbiX, YeM HeoayLLeB—
NEHHbIE MaLLMHbI, B CUITY TOW paccyavTeribHOCTU U co—
06pa3uTenbHOCTY MIOAen, KOTOPoW Yy MaLuuH HeT. 310
MHEHWE pa3aensiioT Te, KTO cerdac BbICTYNaeT 3a npu-—
MEHEHME NUNOTMPYEMBIX BO3AYLWHLIX TOPNER’®, ogHako
HeT Hnyero 6onee oLM6G04HOroO. BecnunoTHLIA annapar,
ynpaBnseMblii COOTBETCTBYIOLWIUM PaaMoyCTPOCTBOM,
KaK CpefCTBO HanafgeHusi BO BCEX OTHOLLIEHUAX NpeBoCc—
XOAUT MUAOTUPYEMBIA.

Cenvac B epmaHum nponaaonm KpynHokanubep—
Hble OpyAuA, CTOMNb [OPOroCTORWME U C TaKUM MaribiM
pecypcoM CTBONA, YTO Aaxe OfuH BbICTPEN U3 HUX CTO—
UT uenoe cocrtosiHne. Mexay Tem 3a CyMMy 3aMeTHO
HWXE CTOMMOCTWM TaKoro BbiCTpena MOoXHO 6bing. bl

" TepMuH «B03AYLLHAN TOPRERAR UCMONL30BANCA ANS 0603HAYEHUA
CaMOABUXYLLIErOCA BO3AYWIMOMO CHapAAa (Mo aHanoruu ¢ MopcKow Top—
nepod) ¢ koHua XIX go cepeguHbl XX Beka. [Mo3pHee Boilbien U3 ynotTpet—
nenus [KaK ¥ CXOFHLIN TEPMUH (CaMONET—CHapaar) M Bbin 3ameHeH Tep-
MWHOM Kpblnaras paKera.
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Npou3BecT QUCTAHLMOHHO YNpPaBnaemMyto BO3gyLUHYIO
Topnepy 6onee nansHero paguyca pencTenna u 6onbLien
pa3pyLLMTENLHOM CuAbl, KOTopas Bcerpa Gyner nopa-—
XaTb HAMEBYEHHYIO Lesb 1 HaBceraa n3baBuT oT Heob—
XOAWMOCTW CYLLECTBOBaHUA 8PTUNNEPUIACKOr0 Opyaus.
[laHHbIA HOBLI NPUHLUA TAKXXE MOXET BbiTh NpuMe—
HEH B OTHOLLIEHWUW NOABOAHON NOAKW, U B 0COBGEHHOCTH B
COYeTaHuM C uaeen yrnpasneHna MMn ¢ GoNLLLIOA BLICO—
Tbl — BGE 3TO AACT Camoe CoBepLleHHoe cpeacTso 6e—
perosoi 060pOHbI U3 Tex, YTo yXe Bbinn u3obpeTeHbt.
Ho nonHocTLI0 ero Bo3mMoXHOCT BYAYT oueHeHb! NntLib
TOrAa, Korga NOBCEMECTHbIM CTAHET WCnoNb30BaHue
3MNEKTPUYECKUX BOSIH ONpegeneHHon AnnHb!, C KOTOROW
pe3oHupyeT 3emns. Torpa CTaHeT peanbHOCTLI0 0TNPaB—
nexve 8 NOOYIO Xenaemyio TO4KY Ha KapTe Ha PaccTon—
HKE B COTHU MUMb 6ecrnnoTHOro annapara (karepa unn
avpyxabna’), KeTopbi CMOXET NOMYYUTh NOTEHLWaNbL=
HYHO 3HEPruIo B TOM MecTe, rae oHa noTpebyeTcs.
J4eHb MHOTME U3 CEerofHALLIHUX CPEefCcTB U cnocobos
BefieHWs BOVHbI TOraa oKaxyTcs ycrtapesiunmv. Becbma
BEPOATHO, 4YTO ECN 378 BOVHA 38TAHETCH, TO 3T0 OTKPLI—
TMe [0KaXeT CBOID BaXHocTh. HefaBhne coobuierns
raser yKasbiBalT Ha 10, yTo B ['epmanum nposoaaTca
3KCNEepUMEHTbI C AUCTAHLMOHHO YrpasnseMbIiMn BO3—
AyLHbIMWA TOPNEe[aMun, BbiNyCKaeMbIMKU C Qupuxabned.
OpHum 13 NonesHbIX NochRegCTBuil NPoOUCXogaLLe—
ro CTPaLUHOro noTpAceHun ByneT AnuTensHbLIR nepuog
mupa. TakoBO eCTECTBEHHOE CRepcTBMe 3aKoHa pa-—
BEHCTBa AercTavA 1 npotmsoaencTsns. Ho ana teky—
wien asbl passuTMA HenoBeYvecTsa B NOpaaKe Betuen
OCTaIOTCA BCE euWe cnyyatowmecs obuiecTseHHbie noT-
paceHus. Bo3aMoXHO, Bniepegu npeacTouT euwle 6onee

1 3@eck, CKOpee BCero, One4aTka, NOCKOAbKY rOBOPUTL O QUCTaHUM—
OHHOM YNPABEHWNA 1 NUTSHUN 3HEPIUEN NPUMEHNTENLHO K BOSAYLUIHOMY
wapy (baloon) 660 61 AOBONEHO CTPAHHO.
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BEriMKan CxBaTka — Ha 3TOT pa3 mexgay asyms obvean—
HEHHbIMW BOCTO4HOM 1 3aNagHoA pacamu.

o Tex nop noka 6yayT CyLLeCTBOBaTbL Pa3nNuyHbIe Ha—
LMOHaNsHoOCTH, 6yneT XUTb U NaTPUOTU3M. 3TO YYBCTBO
AOMKHO ObiTh UCKOPEHEHO U3 HaLLUX Cepael npexae,
YeM MOXeT BbiTb YyCTaHOBNEH BeYHbI Mup. Ero mecTo
[OMmKHa 3aHATb IoB0Bb K NPUPoAE v K Hayke. o3HaHue
W OTKPbITWE — 3TO Te BEMKWE CUNbl, KOTOpbIE NoBeayT
Hac K JOCTMXXEHWIO 3TOM Lienu.

3peck A BCero nuwb Aan 3HaTe 06 M306peTeHuwn,
KOTOPOE MOKaXeT MHXeHepaM—3neKTpukam, Kak nony-—
YaTb INEKTPUYECKYIO SHEPTUIO OIrPOMHOI0 HaNpPAXKeHUs
v mou. C ero nomousio 6yget fOCTUrHYTO Hemarno 3a—
MeuaTenbHbix pe3ynbTaToB. [onoc 1 naobpaxeHve Ye—
nosexa 6yayT nepegaBaThCA MO0 BCEMy 3eMHOMY LLapy
6e3 ucnonb3oBaHus NPoOBOAOB, 3Heprua ByneTt nepe-
[aBaThCH Yepe3 KOCMU4YeCKoe NpOCTPaHCTBO, OKEaHC—
Kue NpocTopbl CTaHyT 6e30nacHbiMU AN CyOoXoAcTBa,
YNyHLLMTCS TPAHCMOPT, N0 XenaHuio ByaeT Bbi3biBaTbCA
[OXAb, W, BO3MOXHO, 6yaeT BbicBO6OXAEHA HEMCHEpna—
emasn aToMHas aHeprva. ’

B 6yayuiem Takoro poga QOCTUOKEHUS YCTPaHAT (-
3nyeckme NpUYUHbLI BOWHbI, rNaBHas U3 KOTOPbIX — He—
0603pUMOCTL NPOCTPAHCTE 3TOW NnaHeTbl. [locTeneH—
HOe CoKpalleHue paccTosHun cgenaet 6onee TecHbIM
B3aUMOAENCTBUE NIoAEN U BHECET rapMoOHUIO B KX
B3rNAAbl U yCTpemsieHWA. YKpoLLeHue Cwun npupopbl
YHUHTOXUT HULLIETY U HYXXAY W ACT CpeacTea, A0CTaToY—
Hble AnA 6e3onacHoro U yRo6HOro CyLLecTBOBaHWA.

OnHako A5is OKOHYATEeNbHOO TPMYMa 4ENOBEYECKO—
ro pa3yma 6ygeT HejocTasaTh eLe DAHOr0 CBEpLUEHUS.
Heobxoaumo HaiTK crocob BOCNPUATUA HENOBEYECKON
MbICIK U TEeM CaMbiM CAENaThb OCYLWECTBUMbIM TOHHOE
npusepeHvie K o6iemy aKBuBaneHTy scex popm veno-—
BEYeCKMX ycunun. 3ta 3agaya paspeLumma.
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MocneacTeuna Takoro wara snepen HEBO3MOXHO
npocyY1TaTh RO KOHUA. B uctopyn yenoBeyecTsa HacTy—
T HoBAaA 3pa, COBEPLUMTCA peBoMIoLIMA, KofioccarbHan
B HPaBCTBEHHOM, COLIMANbLHOM U NPOYUX OTHOLLIEHUSAX,
HencuMcnumbie Npukvbbl 6eg GyayT yCTpaHeHs), Hawa
KU3Hb KOPEeHHbIM 06pa3oM N3MEHUTCS B NyHLLYIO CTO—
pOHyY, 1 ByAEeT 3aN0XeH HOBbIA U NPOYHLIA DyHAaGMEHT
BCEMY TOMYy, 4TO CnocobCTBYET NOAAEPXSHUIO MUPA.



HUKONA TECNA O BOEHHbBIX
MPOBJIEMAX CTPAHbI

«Huio-Viopk lepansay, 15 anpena 1917
\

noxopeHme cTuxun', ynpasaHeHwe paccToaHUA NOc—
PeacTBOM NepefaYv aHeprum u MHOXECTBO Opyrux
PEBOMOLIMOHHBIX AOCTVKEHUA MOCTABUNKN HAc nepeg
AALIOM HOBbIX HEMpeaBUaeHHLIX Npobnem. HacTtoatens—
HYIO HEOBXOAMMOCTEL HalTV nx pewuenne ocobeHHo yeu-—
rvBaeT Ta OrpoMHas no maciwurabamMm u He uMeroLLas
npeueaeHTos B ucTopun 60pbba, KOTOPYIO BERYT Cerof—
HA Mexgy cobon Haumu.

3t1a cTpaHa, couTa gna cebs HEBO3MOXHLIM fanee
ocTaBaTbCH He3y4acTHbIM CBUAETENEM TBOPALLErocA
CpefHeBeKoBOro BapBapcTsa v NONPaHNA CBALLEHHbIX
npaB., B3sANach 3a OpyXue C orHem csobofst n cnpaseg—
FMBOCTW B AyLLIBX U B UHTEpEecax Mupa v YenoseyecTsa.
Y70 KacaeTcs OKOHYATENbHOMO pe3ynLTaTta BOWHbI, TO
ee yyacTtue, 6e3ycnoBHO, CTAHET pelLalowmM dakTo—
POM, OAHAKO Te, KTO 0XuaaeT GbiCTPOro npekpatUeHus
3TOro KOHNUKTa, AOMKHLEI 0CBOGOAUTLCHA OT AGHHOI0
3abnyxgeHun.

BonHa B cBoen CyLWIHOCTU — 3T0 MEXaHW4ECKWUM

" Cruxusi (3nemeHT} B aHTUMHOWM M CPEAHEBEKOBOW HaTypghuIo—
cohum — 0pHE U3 YeTbIpex NepBOOCHOB MUPA: 3eMIis, BOAA, BO3AYX U
OFOHb,
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NpoLece, KakMM Bbl CNOXHbIM OH HW ABAANCH, U B CO—
OTBETCTBUM C yHUBEPCarbHbiM 3aKOHOM erc anurens-—
HOCTb [OMXHa 6bITb NPONOPUMOHanbHa Maccam, Npu-—
BEefeHHbIM B ABMXeHMe. VICTUHHOCTb 3TOro 3aKoHa nog—
TBEPXA3K0T UCTOPUYECKMEe AOKYMEHTbI, H8 OCHOBaHUK
KOTOPbIX MOXHO MPOBECTU PacHeTbI, COrnacHo KOTOPbIM
Nony4YeHHbIN CPOK AOMKEH COCTaBAATL OT NATU [0 LLec—
TV NEeT, eCnyn UCKIIIDYNUTL U3 pacyeTa BO3HUKHOBERVE
COBEPLLIEHHO 3KCTPAOPANHAPHbIX YCNOBUIA U CUTYaLUA.

Bonbluas cBo6ofa couManbHbIX UHCTUTYTOB, KOTO—
poi Mbl UMEEM NPaBO HACNAXAATLCH, He cnocobeTeyeT
Hawen 6e3onacHocTi. MunuTapnam — yXaceH, Ho He—
KOTOpas cTeneHb opraHM3aLmm u gUCLUMNNnHLI Heobxa-
avMa HaM ana 3goposbA Haumn. K cuacTbio, npusHaHue
aToro hakTa He 3aCTaBuno ceba XaaTk CNMLLIKOM A0n-
ro, K TOMY X HernocpeAacTBEeHHOM Yrpoabl, B npubnnxe-
HWW KOTOPOW Hac cTpeMunuch yéeamTb NaHUKepbl, Noka
ewe HeT. Meorpadimyeckoe NonoxeHue 3Toi CTPaHbI, ee
OrpoMHbIE pecypcbl 1 60raTcTeo, SHEPrMHHOCTb U Bbi-
COKWIA MHTENNEKT Hapoaa AenaloT ee NPaKTNHeckn He—
nobegumon,

He cywiecTByeT Takomn Haumu, KOTOpas He noTeprena
Bkl NONHOro NOpPaXXxeHUA NP NonbITKe HanNacTb Ha Hac.
OpHako cobblTia nocnegHux Tpex feT nokasanut Bo3-—
MOXHOCTb BO3HUKHOBEHWMA COKO3@ HECKOMNBKUX BPaX—
0ebHbIX HaM AepXxas, @ Takke MONHy HemnoaroToB—
neHHocTb CoeauHeHHbix LLITaToB K Takon onacHocTw.
B cBR3u c aTnm HeobxogmMmo Npexae BCero HanpasuTb
YCUNUSA Ha COBEPLLIEHCTBOBAHME NMPU3bIBOB K YCUNEHUIO
HauuoHasibHOM 060pOoHLI. 3Ta MbICTE YXE oBnagena
ymamu niogen, 1 Tenepb MOXHO 0XXMAATL BblAAHOLLXCS
Nnogoe Ux TBOpYECcKon uaobperarensHOCTU, BAOXHOB—
NeHHOM faHHbIMW 06CcToATENbCTBaMU. BoaMoxHo, pe—
3yNbTaTbl 3TOM AEATENLHOCTU B 3HEYUTENLHON CTeneHn
BO3MECTAT HaM YXXaCHbIE NOTEPH, Bbi3BEHHbLIE BOWHOM.
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XoTtA rnaBHble Hagexpbl B 3TOA ONAcHOW cuTya—
UMM AoMXHbl GbiTh BO3NOXEHLI HA apMWI0 U BOEHHO~
MOpPCKMKE CWitbl, KpaiHe BaxHo obecneqnTb cospaHue
6onbLuoro ¢hnota aaponnaHos u aupuxabnen ana Ha—
6mogeHus 1 GbICTPLIX NEPEMELLIEHUN, @ TaKke NoCT—
povKy 60MnbLLOr0 YMcna BLICTPOXOAHBLIX ManbIX CyHoB,
CNACOBHbIX PeLLaTh pasnnyHbie BaxHbie 3agaqn, ObiTh
TPaHCNOPTaMK 1 CPEACTBaMU BEAEHUA BOWHbI. 3TW BO3—
LyLHbIE 1 MOPCKME CYAa, 8 TAKXe PaaroCBA3b OKaxyT—
cA BecbMa 3dipekTMBHbI B 60pbbe NpoTUB HEMELKUX
NoANOAOK, KOTOPbIE HaLU KOBAPHbIA U NONb3YIOLLMNCA
nocneagHMK JOCTUXEHWMAMW HayKu Bpar npespaTtun B
MOLLHOE OpYyXWe, rpo3suiee rnapannu3oBaTh MUPOBYIO
MOPCKYIO TOProBnio. ]

B kayecTse nepsoro cpeAcTsa NpopeLIBa NoABOGHON
6rnokagpl nysiue BCero nogxoamT 3amevarensHsii nnaH
MCNONL30BaHNA Manbix cynos. PaspaboTanHbii M—poMm
Y. JeHmaHom, npefcenarenem YnpasneHus Cyqoxoac—
tBoM CLLIA", OH HAacTONLKO NPEBOCXOAEH, YTO HE MO~
XeT He npmusecTu K ycnexy. Eue oguH cnocobd, koTopbin
NO3BONUT CEPLE3HO CHU3WTL NOTEPU HA MOpEe, COCTO—
UT B NPUMEHEHUN BCEX BO3MOXHbIX CPERCTB Ansa Toro,
4106bl OTOrHaTL KaK MOXHO Aarblle B OTKPLITOE Mope
Bpara, 3aTanBLLErocs 1o BOJOW, yBENNYMB Takum 06—
pasoM paccTosHue 10 PaioHOB, B KOTOPbLIX OH MOXET
OMepupoBaTh, 1 YMEHbLLLIMB TEM CaMbIM €0 LLIGHCh! Ha
ycnex. Ho 6onbLue Bcero Ham Cenyac HyXXeH CoBEpLUEH—
HbId NpUBOP, Nossonsiowmin 06HapyXMBaTL NPUCYTC—
TBUE Bpara nog BORON.

Ons 3T0M Lenw NOgXoanT PSR YXe CYLLECTBYIOLLMX,
6onee nnn meHee U3BECTHbIX YCTPONCTB — MArHUTHbIX,
3NEKTPUHECKNX, 3NEKTPOMarHUTHbIX MNYU MeXaHuvec—

! (The United States Shipping Board) Begomcteo depepansHoro
yposHa (19171934, oTeevaBiuee 3a TOProBOe MOPCKOE CYAOXOACTED,
8 NyBMKaUMSIX BCTPEYAETCH TakXe U APYro BApUaHT Nepesopa Ha pyc—
cxuit — AMepuiaHckoe 610po CyRoXoacTEa.
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KnX. Kak nokasbiBaeT MON fNYHbIA ONbIT, HeBOoNLLUOK
nakerbotr MoxeT ObiTb 3amMeqeH HyBCTBUTESNbHLIM
MarHUTHbIM MHOWKATOPOM Ha PacCTOAHUUA HECKONbKMX
munb. BnpoyeMm, n3BecTHbL TaKKe U pasnuyHble cro-—
c06bl, CNOCOGHKIe CBECTU faHHbIN 3ddhekT K Hynio. He—
CKONbKO neT Ha3af MHoW Bbin paspaboTaH apyron Tun
papguMoycTPONCTBa, C NOMOLLLIO KOTOPOro yAaBanoch Ha
fene HaxoaAuTb HAXOAUBLLYIOCA MOf 3eMnen XenesHyo
pyay. MHe KaXeTCcs, 4To 3TUM Xe CrnocoboM MOXHO By—
pet obHapyXusaTts ¥ nognogky. -

Kpome Toro, MOXHO NpuberHyTs U K NCroNb30BaHMIo
3BYKOBbiX BOJSIH, HO Ha HMX HEMnb3A NONAraTLCA NONHO—
cTbio. Ele oaud Metop, 6aaupyioLuminca Ha ncnonb3o—
BaHWM aghhexTa oTpaxeHms, Mor Gbl 6biTb peanvsosaH
NpakTM4ecky, ecnu bsl IToMy Ha CTagUK aKCnepUMeHTa
He MpensaTcTBOBaNu NOYTU HeNPeoAONUMbIE TPYAHOCTU.
CospeMeHHOE* COCTORHWE paguoCBaA3un aenaeT ee Ha—
néonee mMHoroobeLwanLLMM cpeacTBoM 06HapYXeHNUs
U3 BCEX OCTaflbHbIX, ¥ HET HUKaKOTr0 COMHEHUst B TOM,
4TO oHa Gyner McnoNb3osaHa 3Aechb C NOPasuTesbHON
3thchexTMBHOCTLIO. HO Mbi 40MXHbI 6bITb FOTOBbI K 10—
AsneHnuio 6onbLuon 6pPOHMPOBaHHON NOOBOAHOA NOQKK
C OrpoMHbIM paauycom gencTema, 60NbLLION CKOPOCTLIO
1 MOLLiHbIM BOOpyXeruem. C Takum NpoTUBHUKOM Npu-—
pertcs 60poTbCs UHBLIMU cnocobamu.

A B gaHHbIN MOMEHT CrieflyeT HanpaBuTb BCE YCUNA
Ha pasBuTne NeTaTenbHbIX annapaToB U MOTOPHbLIX Ka—
TepoB.. x aththeKTMBHOCTL MOXET BbiTh 3HaYMTENLHO
yBenu4eHa ncnonb3osaHunem TypbuHss (06 3ToM Heog-
HOKpaTHo coobLuanocs B «eparibay), koTopas naeasnb—
HO NOAXoAUT ANA Takux Lenei 8 CUNy ee KpanHe manom
MacChi, pesepCUBHOCTU N APYrMX MEXaHU4eCKUX Ka-
4ecTB.



ANEKTPUHECKMA NPMBOQ
ANA BOEHHBIX KOPABNEN

«Hwro-Popx lepanvay, 25 thespana 1917
\

peankHan NpocToTa aCUHXPOHHOMO 3rNeKTpoaBUra—
Tens, ero 6e3ynpeyHas 06paTMMOCTb U Aipyrue yHu—
KanbHble Ka4ecTBa AenaloT ero 0Co6eHHo NOAXOAALLIMM
OIS UICNONb30BaHWUA B KA4ECTBE CUIOBOW YCTaHOBKW Ha
cyaax. C Toro MOMEHT, Kak fi NPeAcTaBun BHUMaHMIO
AmepuKaHcKoro o6LIecTsa WHXeHepoB—3NeKTpUKOoB
MOIO CUCTEMY Nepefaym 3Hepruu, A YriopHo HacTausan
Ha ee UCMNoNb30BaHWK C 3TOI Lenbio. B TeueHmne MHO—
rUX NeT 3TOT NpPoeKT 06LABNANCA HEOCYLLECTBUMBIM, 8
A NOABEprancA Hanagkam CToMb Xe 3n06HbIM, CKOMb
HekomneTeHTHbiM. B 1900 ropy, korpa B «CeHubtopu
M3r33uH) BhbilLINa MOSi CTaTbsl B 3aLLIMTY aNeKTPUHECKO—
ro npusoga, «MapuH HXUHUPUHM Ha3Ban 3TOT NPOEKT
«BEPXOM rMynocTuy, a cCamym Mou NPefIoXeHUs Bbi3Ba—
NN TAKYI0 APOCTb, YTO PEASKTOP APYroro TeXHWYEeCKOro
XypHana nopan B OTCTaBKy ¥ NopBan BCAKWE OTHOoLIe—
HUA C U3AaHNeM, 4TobGbl He y4acTBOBATL B NybBnvkauun
Takux Hanapok. )
Moxoxwumn npyem Bbin okaszaH U MOEMY NPOEKTY pa-—
AMOYNpaBnaeMoro Katepa, HEOAHOKPATHO ONUCaHHOMY
B «lepanba» B 1898 rogy. Cpoku gencTena nateHToB
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Ha 3TW M306PETEeHUR YXe UCTEKIM, 4 TeNepb OHU ABNA—
1oTcsH BCceobLumm poctosHvem. Mexay Tem abcypaHoe
HEMNPUATUE W HEBEXECTBO B OTHOLUEHWW 3TWUX NpoeK-—
TOB CMEHVUMUCH YCAYXNVMBLIM BHUMaHWEM U NPU3Ha-
HMeM ux LeHHoCTU. HegaBHO BOEHHO—~MOPCKOE MUHUG—
TEPCTBO 3aKMOYMNO KOHTPaKTbl O6WENA CTOUMOCTbLIO
100 000 000 ponnapoB Ha CTPOUTENLCTBO CEMU BO—
€HHbIX Kopabrne C aCUHXPOHHBIMW 3NEKTPOABUraTens—
MU B Ka4eCcTBe CUNOBbIX YCTAHOBOK. TOYHO TaKas Xe
CyMMa BbifIENeHa Ha NOKPbLITUE PacXofdos OT MNOCTPON—
Ki YeTbipex BonbLuMX MIMHeRHbIX Kpencepos, KOTopbie
AONXHb! BbITh OCHALLEeHbl TakuM Xe obpasom. 3ToT
nocnegHWA NPoeKT BCTPETUN CONPaTUBREHME CO CTOpo—
Hbl HEKOTOpPbIX KopabnecTpouTtenen, npoMssoauTenen
TYp6MH, NOCTaBLUMKOB 3MeKTPoo60pYROBaHUA 1 UHXe—
HepoB, KOTPpPble, ONacasCb TOro, YTO MPaBUTENLCTBO
gonycTuno daTasnbHylo oMby, a8 Takxke NoaaasLINCh
ypa—-naTpUoTUHECKMM HACTPOeHUSIM, yGexaanu Bnacti
B HEO6GXOMMOCTV NPUMEHEHWA HE3MNEKTPUYECKOra Npu-—
BOAa — TypbuHbi ¢ 3y64aTon nepepaqen.

Nportusopeunsan nepenucka

YneHy ceHaTCKOro KOMUTETE N0 BOEHHO~MOPCKUM
aenam K.A. CeeHcoHy bbifi HanpaBneHb MHOTOUUCIEH—
Hble NUCbMAa NPOTECTa, HO Pe3ynbTaT 3TON Nepenucku
KpanHe rnpoTMBOPEYUB U HUYEro He aeT TeM, KTO ULLeT
nHthopmaumio. BbiabiBaeT coxaneHue, 4T0 3TOT BONpoc
NPULINOCH NOJHMMAaTb B TAKOW KPUTUYECKUA MOMEHT,
Korga o6wenpu3HaHHbLIM MMNepaTMBOM CTanu yCKo—
PeHHbIe NPUroTOBIEHUA, HaNpaBneHHbIe NPOTUB onac—
HOCTEM, YrpoXalowWmxX Hauuw, U B CBeTe 3TOr0 HeNb3A
A0NYCKaTb BOBHUKHOBEHWA B 06LECTBEHHOM CO3HaHUA
KaKux—nMbo COMHEHUW OTHOCWTENLHO NPeBOCXOACTBa
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60eB0 TEXHNKW, PEKOMEHAOBaHHOW BOBHHO—MOPCKMMU
akcneptamu. Hike s NoNbITaloCL cAenaTb 3Ty MbICHb
6onee NoHATHOM ANA PAAOBOro YATaTeNs.

Hanbonee agdekTraHbIM KopabensHbIM OBUXUTE
neM ABNAETCA peakTUBHaa CTPyR BOAb!, BuiGpackbiBa-
emMasl 33 KOpMy CyaHa. XOTs TeOpeTUYECKMEe 3aKOHbI,
KOTOpbLIM NOAYUHACTCA AaHHOe AencTBue, BbiNv TOUHO
onvcaHbl PaHkuHoM' naTbaecAT neT ToMy Hasapg, B cpe—
Ae nHXxeHepos ¥ aBTopoB Y4eGHUKOB Mo rvapasnuke
BCE elLe roCnNoACTBYET CTpaHHoe 1 HeobbRCHUMOE Npe—
py6exgeHue B 0THOLWEHWM JaHHOro npuHLmung. Ho mogwu
AanbHOBUAHbBIE NPOABAIOT OCTPLIA Y XUBO@ UHTEPEC K
CKPbIBaIOWANMCSH 3[eCb BO3MOXHOCTAM. W xOTR Halum
COBpPEMEHHbIE 3HepreTuyYeckue pecypcbl He NMo3BoNA—
10T MCNOMb30BaTh NPEUMYLLIECTBA PEaKTUBHOWA CTpyW,
MOXHO C YBEPEHHOCTbIO NPEeacKasaTth, YT0 B CKOPOM
BPEMEHV OHa MOCNYXu1T opyauem B gene Gonee nonHo-
ro ocsoeHus MupoBoro okeana. H TBepao Beplo, YTO B
TO BpeMsi, KOrga NULLYTCS 3T CTPOKW, AaHHLIA ABUXN—
Tenb yXe npumMeHaeTca B cybmMapuHax, CoBEpLUAILLINX
ONyCTOWNTENbHLIE PerRabl B OKeaHaX, NOCKOMbKY TOMbKO
ero 6ecLyMHOCTLIO MOXHO 06bACHUTDL, MOYEeMY OHU Tak
nerko usberatoT cBOero, Kasanock 6bi, NpocToro obHa-
PY>XeHvA NPy NPoCnyLUUBaHuM ryGuH C NOMOLLBIO MUK~
poPOHHbIX YCTPOWCTB. 3BYK, n3faBaeMbIl NOABOAHON
noakon, ABNAETCA ee axunnecoson naTon. CHuxeHne
ero yposHa oulyTuma yeenuymsaet 6oesyio addexktus—
HOCTb 3TOr0 HOBOI'O OPYXWUS.

' Yuneam Rwon Pauxuu (anrn. William John Macquorn Rankine,
& mons 1820 — 24 pexabpsi 1872) — WOTRaHACKUA UHXEHEP W1 (hr3uK,
OfivH U3 COo3aaTener TEXHUHECKON TEPMOLUHIMMHKU.



Cnupanesugmbiii rpe6Hoi BUMT

B cnoxuBLUMXCA yCrnoBusx Ha BCEX TUMax HagBoa—
HbiX CYROB Hauny4lLne pesynbTaTtbh! 4aeT cnupanesna—
Hbl FPeBHON BUHT, KOTOPLIA NPUBOAWTCA B ABUXEHME
YeTbipbMA pasnnyiHbiMK cnocobamu. [epsbi: HeNnoe—
pencTBeHHO OT Bana aAsuratens; BTOpoi: Yepes 3y64a—
Tyl0 nepepady; TpeTuin: Yepes rugpoTpaHcdopmarop;
YETBEPTLIA: C NOMOLLLID 3EKTPUYECKON TPAaHCMUCCHN.
MocKonbKy B Hensix 3KOHOMUKU 3Heprv rpebHoM BUHT
JONXeH BpawarTbCa CO CpeagHen CKOPOCTLio, NepBbii
n3 Ha3BaHHbLIX CNOco60B, UM «NpAMan nepegavay, Ha—
nnyywmm o6pa3omM noaxoauT K NOpLIHEBOMY Uy po-—
TOPHO—NOPLIHEBOMY ABUraTensam. Tak Kak NopLuHeBson
LOBUraTeNb UMEeT A0BOSIbHO HEeYKIOXYHO KOHCTPYKUMIO,
a pOTOprM eL|e He co3aaH, B YCNOBUAX KOHKYPEHLInU
Ha PbIHOK *sbiuna Typbuna. OgHako ans ee xopoiuen
paboTbl Heo6xoaMMa Ype3sBbivanHo GonbLLIas CKOPOCTb
BpalleHun, KOTOPYIo HeobxoguMo CHWxatb Npu ne-
penaye Ha rpebHoi BuHT. [Jo HEKOTOpoOW CTeneHn 3To
OCyLLIECTBRANOCHL NYTEM HaNpaBneHus napa 4epe3 pan
nocnenoBaTenbHG PAcnonoXeHHbIX TYPOUH, To ecTk Nno
cxeMe, UMeloLLen ABHbIE HeQOCTaTKU (PMHaHCOBOIC U
nHoro popa. Heo6xoauMoCTb YMEHbLLIEHUA Pa3MepoB K
CTOMMOCT¥ MaLLMHHOr0 06opynoBaHus, a Takxe obec—
nevYeHnn ero nyyllen aKcrnnyaTauun Bei3sann Creayo—
Wwui war: cosfgaHve 3yb4aTton nepefasiv, C NoMoLLbio
KoTtopon Ha rpebHoON BUHT nepenaeTcsl BpaLleHne oT
poTopa — 0coboro Koneca ¢ nonaTkamu, Bnepsbie pas—
paboraHHoro JlaBanem. 3atem nocnenosany nornbsITKU
YCTPaHUTb HEKOTOPbIE OrpaHnyeHnsi aHHON CXeMbl, KO~
TOpbIE NPUBENU K CO3A4aHUI0 TpeTbero cnocoba: K rmapo—
AnMHaAMU4ecKon nepeaaye, B KOTopon TypbuHa NnpuBoguT
B AiBUKEHWE rpebHOov BUHT Yepes ueHTpo6exXHbi Hacoc
u rmnpo.qsmraTenbf B KOHLe KOHLIOB, CneayiowmMm Lia-—
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rOM Ha NyTW K COBEPLLEHCTBY CTan nocnefHui n3 Ha-
3BaHHbIX BbilLe CNOCOBOB — «3NEKTPUHECKUIA NPUBORY.
B 3Tom cny4ae Typ6uHa nepeaaeTt spawiaTensHoe gev—
XeHne auHaMo—MaLLMHe, KOTOPas, B CBOID 04epenb, 3a—
nycKaeT aneKTpoaBUraTens, UMEIoWIA H8 CBOEM Bany
rpebHon BUHT.

MNpeumyuiectea kaxpgoro u3 cnoco6os
npMBOAA BUHTA

NMio6oi 3 3tnx cnocobos MMeeT CBOMX CTOPOHHWKOB
n no6opHukoB. B npuHuwne nepsbitt crnocob 6bin 661 60—
fee NPearoYTUTENEH, ecni bl He ero pasHoOCKOPOHHKE
HegocTaTtku. Bropown cnocob npusopa gewses, HO yxe
cama 3yb4aTan nepefaYa Boi3biBaeT Cepbe3Hbie Bo3pa—
XeHUA. ABNASICL MeHee 3KOHOMUYHbLIM, TPETUIA cnocab
npuBnexkaTeneH B CUNy PAAA era NPakTUYHbLIX U NMones—
HbiX CBOWCTB. YT0 KacaeTcs nocnegHera cnocoba, To oH
He TONbKO 04eHb 3thhEKTUBEH, HO U A3ET Pe3ySbTaTkl,
KOTOPbIX HEBO3MOXHO A0BUTLCA ApyrMMK cnocobamu.
3pece B CBOM NpaBa BCTyNaeT 3aKOH eCTECTBEHHOro
oT60pa, ¥ cernyac Mexay TypbuHamu C MexaHu4eckum
¥ 3NeKTPU4ECKUM NpuBogamMmn UOeT 6opb6a 3a BbIXMBa—
Hue.

bnarogaps nocTeneHHoMYy YyCOBEpLUEHCTBOBaHWIO
METaNNOPEXYLLIMX MHCTPYMEHTOB 1 PasBUTUO HayYHO—
ro KOHCTPYMPOBaHUA, OOCTUXEHUAM B METaniyprim u
yny4uleHuIo CMa304HbIX MaTepuanos Tak HasbiBaeMast
LeBpoHHan 3y64aTas nepenaya bbina goseaeHa go Bbi—
COKOW cTeneHu coseplueHcTsa. SlaBans nobuncs pesa-
HocTa cemu npoueHTos KM, a Mak-AnenuH, Mensunin
1 BecTtuHrays — feBAHOCTa BOCbMU C NONOBUHON —
npuv Nepegade ¢ BeayLiero Bana Ha sefomMsin. OgHako
Mpy UCMONL30BAHUN 3NEKTPUYECKOro MPUBOAA MOXHO
MaKCUMarbHO paccYuTbiBaTh MWL Ha AEBAHOCTO TpU



Uenbix U TpU YeTBepTLIX NPoUeHTa. 3TO 03Ha4aeT, 410
npy MEnonbL3oBaHKWK 3yB4aTon nepenayvm Ta Xe camas
TypBuHa coobLLmMT rpebHOMY BUHTY MOWHOCTH Ha NATL
npouexToB Gonbie, a 3To ponxHo Gyaet ysenuunTb
CKOpOCTb Kpewcepa C TPMALUETU NATM Y3N0B POBHO Ha
BENUYUHY, PABHYIO HEMHOMMM GonbLuIe TPUALIATY NATU C
nonoBuUHOM yanoB. [10CKONbKY Ha NepBbIi B3rnaf KaxeT—
CA, YTO 3NEeKTPUHECKWUI NPUBOL NPYU YCTaHOBKE 3aiMeT
6onbLie NPOCTPAHCTBA, YTO OH TAXEenee u [opoxe, TO
BONHE BCTECTBEHHO, 4TO NI0AM, HE U3Y4MBLLIVE ero BCe—
Lieno, NpUMyT peLleHue B NoNk3y 3y64aTtomn nepeaaym.

Hexoraopsie tharanuHbie owmbxu

Opnxaxko TwaTenbHoe U3y4YeHWe AaHHOro Bonpoca
3TVMW NIOOBNW 38CTaBUT UX W3MEHUTL CBOE MHEHWe
Ha npoTusononExHoe. OueHMBas oTHOCUTENbHbIE J0—
CTOVHCTBA 3TUX NPUHLIMNNANBLHO PasiiviHbIX TPAHCMUC—
CuiA, OHM coBepLUaloT ABe haTtanbHble owmbkw. MNepsan:
B Ka4ecTBe KpUTEPUA OLIeHKU 6epeTca MOLLHOCTb, Ne—
penasaemas B aHOPMankHbIX yCNoBuUAX paboTel; BTOpan
oLwmGKa: NPOBOAUTCA Napasnenb MEXQy COBEpLIEHHO
PasnU4HBLIMK arperaramMun, OfiH U3 KOTOPbIX NPUMUTU—
BEH, @ Apyrov TLaTensbHo pa3paboTaH; npuyem nepsbin
U3 HUX HecrnocobeH BLINONHATE CYLECTBEHHbIE (yHK—
umm BTOporo. Korga ncxogHble CY)XAEHUA 0Ka3biBaIOTCA
HeBEepHbLIMK, 3TO BeAET K oluMbo4HbIM BbiBOgaM. Tak u
NPOTUBHUKM 3NEKTPUYECKOro NMPUBOAA NPULLIAW K Bbi—
BOAY O TOM, YTO OH meHee 3thcheKTuBeH, Yem 3ybuaran
nepepava, BECUT 6osibiuie, CTOMT ACPOXE U YCreLwHocTb
ero UCMonbL30BAHUA COMHUTENbHE. CKONbKO WUCTUHBLI
KPOETCH B 3TUX B3rnafax, CTaHeT ACHbIM nocne Twa-—
TETbHOr0 U3Y4EeHUs YCTAHOBIEHHbIX (haKToB.

Pe3ynbTaTuBHOCTL 3MEKTPVHECKOro NpUBoAa nNpu-
MeHUTENLHO K paboTe kopabna onpepenseTca uenbiM
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Komnnekcom chaktopoB. [1ns kpaTkocT oHu GyayT pac—
CMOTpPeHbl B BWOE Cnepylolwux OCHOBHbLIX acfeKTos:
1) pabota Typ6uHbI; 2} MOWHOCTbL, NepefasBaeMan Ha
rpebHon BuHT; 3) 3thchekTUBHOCTL BUHTA; 4) Kperncu—
poBaHUE B pexxwume manoi mowHocTy; 5) pabora Ha
NONHOK MOLHOCTK; B) noTpebneHue TormMBa BCNOMO—
ratesnibHbLIM 060pynoBaHMEM 1 YCTPONCTBaMK NPU 3KC—
nnyaTaumm cygHa; 7) obuas akoHoMmua 1 8) cKopocTb
U TOYHOCTb peaKLiMu YNpaBeHyst BCEMU NPOLEccamMy —
BHYTPEHHUMU 1 BHELLIHUMM,

-CoBpemerHbie TypbuHbl COBEPLUIEHHO HeRpWUropHb!
[NA UCNONL30BAHUSA B KA4ECTBE KOPabenbRbIX CUA0BbIX
ycTaHoBoK. OHy ABRAIOT COBO0M% NopasuTenbHbIv NpuMep
yCTapeBLUEro U MarnoueHHoro u3obpeTeHns, CHUCKaB—
wero cebe penyTaumio MCKIMIOYUTENLHOM KOMMEPYEC—
KOW LeHHOoCTU Bnarogapa OCHOBAaTeNbHbIM M rNybokum
UCCNefoBaHWAM WU MNOPa3uTeNbHOMY TEXHUYECKOMY
macTepcTsy. COTHM ThICAY TOHKMX U NIErKO NOMaIoLLMX—
CH NONatoK Typ6uHbLI, ee NonNacTu, KOTOpbIE N3—3a Kop—
po3un 1 3po3un BeICTPo CTaHOBATCA 6ECnonesHLIMK,
HebonbLMe 3330pbl MEXMY NOBEPXHOCTAMM, KOTOpLIE
BPALLAKITCS C OrPOMHBLIMU CKOPOCTHAMM, — BCE 3TO AB—
NAETCA UCTOYHUKOM MOCTOAHHOWM OMacHOCTU U pUcka.

HepesepcusHbie TYypGuHLI

[MaBHbI HEQOCTATOK TYPOUH 3aKMOYaEeTCs B UX HE—
PEBEPCUBHOCTY, YTO BbI3BIBAET HEOGXOAMMOCTL NPUME—
HEHUA OTHenbHbIX Typ6uH Ons 3apgHero xoaa. MoMumo
GonbLUMX PACX0OfoB U 3HA4YUTENbHBIX NOTEPb MOLLHOC—
TV Ha TpeHue, Typ6uHbI 3aAaI0T XECTKWE OrpaHuyeHus
Ha TemnepaTypy ux pabounx Ten. B cTonb CKNOHHBIX K
BbICTPOMY Pa3PYLLIEHUIO CUCTEMEX UCKKOHEHO UCNOfb—
30BaHUE PEXUMOB 04eHb BbICOKOIO HarpeBa, KOTOpbie
TaK XenaTternbHbl NpY TEPMOAUHAMNYECKOM Npeobpa—
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30BaHUM, @ [oNycTuMbI TemnepaTtypbl oT 200 no 300
rpagycos no MapeHreaTy.

Mpw Takux ycnoeuax paboTel TypbuHa nmeeT npe-—
UMYLLIECTBa NPWU ee MCnonb30BaHuu B KaYecTse Npu-—
BOLA ANS AMHaMo—MaluvHbl. Harpes [0 TemnepaTypb!
ABecT rpagycos no MapeHrenty obbi4HO No3sonser
C3KOHOMUTb [0 ABaguaTy TPex NPoLEeHTOoB napa u ae—
CATWU NpouUeHTOB Tonnuea. OpHako aTa ebiropa He Gyner
eavHCcTBeHHon. TypbrHa, ocBoboX aeHHana OT BCex or-
paHu4eHun, Hanaraembix 3yb4aTton nepenaven, Moxer
6e3onacHo paboTatk 1 Ha 6onee BbICOKMX 060POTaAX C
COOTBETCTBYIOLLMM NOBbILLEHWEM ee NPon3BoauTenL—
HOCTW 1 BbIXOOQHOM MOLUHOCTW. Taknm 06pasom, npym nc—
Nonb30BaHUM YMEPEHHOro Harpesa v gpyrux NpocTbix
MpUEMOB, JOMYCKaeMbIX TEXHUKOM 6e30MacHoCTU, Typ-
B6uHa 0Ka3bIBAETCA B COCTOAHUN NPOU3BOAUTL Ha ABa—
AuaTh NATL MPOLEHTOB BonbLue MOLUHOCTY, Pacxoays
TO Xe camoe Konu4ecTso Tonnuea. Jluwb opHo 3To cae-—
nano 6bl 3NEeKTPUYECKWIA NPUBOL Ha rofoByY BhILLE €ro
KOHKYPEHTOB.

CsugerenscTso macrepcrsa
MawmMHocTpouTenei

Y70 KacaeTcsi MOLLHOCTHW, NepefasaeMon ot Typbu—
Hbl Ha rpe6HON BUHT, TO B CBETE BCEr0 BbILLECKa3aHHO -
ro MOXET NoKasaThbes, 4To 3ybuyaTtas nepefaya Bce Xe
adhekTMBHEE INEKTPUHECKOr0 NPMBOAA Ha NSTb NPo-—
ueHtoB. OgHaKo Takoe NPeMMyLLLECTBO MPORBASETCH
AWLLL B 0Cabbix Cnyyasix — Ha ucnbiTaHuaXx. [1pu pabote
B peanbHOM pexuMe BCe COBEpPLLEHHO MeHSAeTCs. 370
06CTOATENLCTBO NO3BONAET BbIABUTL NPOUCXOXAEHME
OLWKBKU TeX, KTO AENnaeT KpUTeprem oLeHKn pesynbTa—
Thbl, MOMy4eHHLIE NpU paBHoMepHow Harpyske. Cosep—
LUEHCTBO COBPEMEHHbIX CKOPOCTHbIX 3yB4aThix nepe-



Aav cTano NoanuHHLIM CBUAETENLCTBOM MacTepcTsa
MalumHocTpouTenen. 310 yauBUTENLHBLIA MEXSHU3M, HO
B TO X& BPEMA y HEro ecTb CBAN HeaTLEMNEMbIE Cna-—
6ble MecTa 1 HegocTaTku. Mockonbky B Npolecce gnu-—
TenbHOWM aKcrnnyaTauuy B HeM NPaKTUHECKU NOCTORAHHO
NPOUCXOAAT NOTEepH MOLUHOCTU, TO Aaxe Mnpu manown
Harpyske 3fechb rornowaertcs [poctartoyHo 6oneluoe
KONnM4ecTBo 3Heprun. bonee varo, 3yb4atan nepenaqa
04EeHb YYBCTBUTENbHA K yAapaM 1 BUBpaLmAM, KoTopbie
paspyLlaloT Cno MOBEepXHOCTHO~8KTUBHON CMas3Ky,
UMEIOLLMIA KU3HEHHO BaXHOe 3Ha4YeHue Ans nnasHon
pa6otel. Cuna conpoTtueneHns OKa3blBaeTCH nopsep-
XKeHa BO3[eCTBUIO HacTbix 1 BHE3anHbIx KonebaHui, B
pesynbTaTe Yero UMeeT MecTa GoNbLLEA NOTepA MOLL—
HOCTK. 3amepbl, NpoBeAeHHbIE MHOM Ha TypbuHax ¢ 3y6—
4aTbiMK NepefajYamm, No0Kasanu: eciv NPy YyCTORYNBOM
HopmanbHOM pexvime paboTb! ko3PUUMEHT None3Ho—
ro gencteus 6bin paBeH AeBAHOCTA LLIECTW NPOLEHTaM,
TO Npu BLICTPO MEHAIOLWENCA Harpy3Ke OH gocTuran se—
nNnYMHBI He 6onee AeBRHOCTAa NPOLIEHTOB. IMEeHHO 3aToro
¥ MOXHO OX1AaTb Ha npakTuke. J1io60ow, KTo, HaxoasCh
Ha 6opTy napoxopna B 6ypHom Mope, CrbIlWan 3ByK aro—
HVU3UPYIOLLIEro CY0BOro geuraTens, He Mor He 3ame-—
TUTBb, K&K MEHSIIOTCA ero 060poThl, KOraa CyAHO UCMbIThbI-
BaeT 60PTOBYIO 1 KAMEBYIO Ka4Ky, C TPYAOM paccekaeT
6onbLUne BOMHbLI N NPOTUBOCTOUT NOABOAHBLIM TEYEHWU~
AM. C nopgobHbIMYU YCNOBUAMU MOXET CTONKHYTLCA U
ey 6o BoeHHLIM kopabnk. 06 aTom caugeTensc—
TBYIOT NOocNegHUe Mopckue 6ou, B XOAE KOTOPbIX paspbi—
Bbl CHAPAROB B3[ibIManNK OrpoMHbIE, NofaobHbIe ropam,
mMacchbl Bogbl. B takux ycnosuax 3yGuatan nepepada
npespallaeTcs B 6onbiloe HeygobCTBO, B TO BPEMSA Kak
3NeKTPU4ECKW NpUBOR 8 TOPa3A0 MeHbLIen cTeneHu
OKa3bIBAETCA BOCMPUUMYMB K 3TUM TPyRHOCTAM. ATaK,
uaesn o ToMm, 4To 3ybyaTan nepenasa nepenaeT Ha rpeb-



HOWM BUHT B0MbLUE NCXOQHOW MOLWHOCTH, YeM KOMBUHA—
Lua QMHaMO—MaLLIMHbI U 311eKTpoaBUraTens, ABNSETCA B
3HaYMTENLHOM CTENEHU WITHO30PHOM. ViMeeTca focta—
TO4HO A0KA3aTeNLCTB, NONYHEHHLIX U 3KCNepUMeHTanb—
HO, ¥ NYTEM NOrMYeCKMX YMO3aKNHYEHWA, YTO UCTUHA
3aKno4aeTcA 8 06paTHoM.

fMpesocxoacTeo 3neXKTPUYECKOro NpuBoAa

Ecnu npuHaTe BO BHMMaHKWe To, 4yTo KM rpe6Horo
BMHTA OTNN4YAETCH OT BENUYMHBI MOLLHOCTW, N3HaYarb—
HO cOO6LLIBEMO TPaHCMUCCUN TYPBUHON, TO CTAHOBUT-
CA ACHO, 4YTO OH ByAeT NPeanonoXMTENbLHO BhILLE MNPU
UCNOsib30BaHWM ANEKTPUHECKOTo NprBoLAa. [laHHbIM Bbi—
BOf} BCELeNo OCHOBaH Ha NysLLIen npucnocobnaeMocTy
¥ rubkocTn 3rom cuctemsl. Ho ectb n Gonee seckue
OCHOBaHUSA, KOTOPLIE CNeAyeT y4ecTb. YCTaHoBKa MeX—
ay Typ6uHon N rpebHbiIM BUHTOM 3NEKTPOMAarHWTHbLIX
YCTPOWCTB 3HAYUTESIbHO CHUXAEeT NOTEepyU MOLLHOCTH,
Bbi3biBaeMble yaapamu, subpauuven, Habopom o06opo—
TOB CYAOBLIM ABUratenem v ApyruMn BHELLIHWMMK BO3—
nenctemamu. Mpomcxoaut aTo 6naropaps NpUCYLLMM
3TUM YCTPOVMCTBAM ynpyrocT 1 yAapHon BA3KOCTU U
TeHAEHLMN K camocTabunuauumm. Tem cambiM COXpaHA—
ETCA 3HaYUTENbHbIK 00bEM 3Hepruu, CneacTBUem Yero
0Ka3bIBAETCA BbICOKAA CKOPOCTL KOPabna B yCNnoOBUAX
6ypHOro Mops. ‘

3KOHOMU4HOCTb TIPW KPENCUPOBaHWN ABNAETCH OR—
HUM N3 Haubonee XenaTenbHbIX Ka4ecTB BOEHHOro
Kopabng, KOTOPOE CKa3bIBAETCA HAa ero NOBCEHEBHOM
MCNONbL30BaHUK, NOCKONLKY LWAHCLE Ha TO, 4TO Kopabnb
Korga-nMbo NpUMET y4acTve B HACTOSLLEM MOPCKOM
6010, He3HauuUTeNbHbLI. Camblie ApbIE NPOTUBHWKW SMeK—
TPM4ECKOro NpUBOAAa He O0TPULIAIOT TOro, YTO OH NPeBoc—
XOAUT BCE OCTanbHbIe NO paboTe MMEHHO B 3TOM Pexm—
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Me, Ha KOTOPbIn rnasHbiM 06pa3om U yKasbiBaeT Npo—
n3BoaUTENb, rapaHTUpPYs pacxop roptoyero Ha 10—12
NPOUEHTOB MEHbLLUMIA, YeM NPU MCNonNb30BaHMn 3y6-
vYaton nepepnaun. [NocnepHss 6e3HapexHo obpeveHa
n3-3a ee HecnocobHOCTV NOACTPanBAaTLCA NOR MEHA—
I0LLIYHOCH CKOPOCTb ¥ HE3KOHOMMWUYHOCTL NMPY Kpeicupo-—
BaHUW, @ ANEeKTPUYECKUA NPUBOL B TO Xe BpeMs Nerko
rnonnaeTcs aganTaumm U 3KOHOMUYEH B MObbIx yenosu—
siX. ELie o4HO CBOMCTBO 3NEKTPUYECKOro NpyBoAa, KOTO—
pOe MOXET 0Ka3aTbCA 0CO6EeHHO LieHHbIM B 6010, — 3T0
ero.cnocobHocTb 6e30nacHo nepeHocuTL BonbLuve ne—
perpy3ku 6narogapsa Npupoae coeguHeHns Mexay Typ-
6UHOM W rpebHbIM BUHTOM, KaK 3T0 YXe 06bACHANOCH
Bbie. yb4aTas nepenava OTNMYABTCA XECTKOCTLIO U
HenogaTnUMeoCTbio, 1 Nboe Bo3pacTaHne obopoTos,
ocobeHHo BHe3anHoe, MOXET BbI3BaTb €€ NOIOMKY.

IJKOHOMMA SHEPrumn

Ecnu rosoputs 0 BCnomoratensHoM CyaosoM 060-
pynoBaHuuv, koTopoe notpebnseTt npubnuantensHo 20
MPOLIEHTOB PACXOAYEMOr0 TONIMBA, TO U 3eCh BHeape—
HVE 371eKTPU4ECcKoro NpUBoAa A8CT BECbMa CYLLIECTBEH
HYIO 3KOHOMUIO 3HEPruN.

Kpome Toro, noga4a Toka OT anekTpocTaHuum Gyper
crnoco6CcTBOBaTL OrNepaTMBHOMY CHUXXEHUIO ApYrnX No—
Tepb — MOXHO BypeT nabaBuUTbCA OT MHOTMX BCAOMO—
raTtenbHbiX YCTPOWMCTB, HTO CHOBA OacT CYLLECTBEHHbIV
NPUPOCT 3KOHOMUM B LIENOM.

OpHako ¢ BoeHHOM TO4KM 3perHus Haubonee cyulec—
TBEHHbIMU U3 BbIMFPaHHbLIX MPenMyLLecTs, BEPOSTHO,
CTaHyT BLICTPOTa, NPOCTOTA M TOYHOCTL YNPaBNEHUS.
Bce MoXHO ByReTt ycTpouUTb TaK, YTOGbl HaXaTue KHONKK
BbI3blBas0 HEMeQeHHoe BhINoMHEHWe onepaLvi. Pe—
BEpCMPOBEHNEM CyA0BOMo ABMraTens MoXHo byaer oc—



TaHOBUTb MAYLLIMIA NONHLIM XOA0M Kopabrb, Tak YTobbi
OH HE NpoLLen Npy 3TOM PacCTORHUA, NPEBbLILLAILBro
anvHy ero kopnyca. CraHeT BO3MOXHbIM 3aCTaBuThb
CYAHO BLINOSHATL BCE 3BONIOLWA C HEOObIYaNHOM CKO—
POCTbIO, 8 CAMWU MaHeBpbl kopabns GyayT BbINONHATLCA
C COBEpLUEeHCTBOM, O KOTOPOM paHblue Henb3s 6bino
paxe MeqTathb.

[lenas npepsapuTencHyl0 OLEHKY OTHOCUTENbHON
MacChl 3MEKTPUYECKOr0 NPUBOAA OT TYPOuHbI HA BUHT,
38WMTHUKW 3y64aTOW nepepadyu COBEpLIaloT OpHY
Kypbe3Hylo owwmbky. Efnsa nu ecTb HeoBXoauMocTs'8
TOM, 4TOBbl AOKA3bIBATL HECINPABEAriMBOCTL, €CMN He
abcypaHOCTL NPOCTON0 CPaBHEHUA YCTPOWCTB, CTOMb
pasHbIX MO XapakTepy U BO3MOXHOCTAM. 34ech cnefyeT
COMNOCTaBNATL MWL TE CBOWCTBA, KOTOPbIe CNOCO6HbI
[aBaTh cxopHble pesynbTartel. B Takom cnyyae aHano—
ruyHast anekTpu4eckoMy npusofly 3yb4yaras nepegaqa
ROMXHA COCTOATL U3 HETHIPEX OCHOBHLIX TypbuH ¢ 3y6—
4yaTbiMM NepeaavYamMmu, YeTbipex pPeBepCUBHbLIX TYPouH
TOW XXe MOLLHOCTU U eLle BOCbMX MafbIX MPUBOAHLIX U
pesepcMBHbIX TYpOVH Ans kpencrposaHus. 3To ckonne—
HWUE CROXHbIX U HE CIINLLIKOM NPOYHbIX MaLLWH CO crnne-—
TEHWEM BOAHLIX, BO3AYLLHbLIX U MACAAHbLIX LUNAHroB,
K/1anaHoB, Hacocos 1 Npucnocobnexnt Byaet HaMHoro
npesbIwaTs Mo BeCy npegnaraemblil 3neKTpuy4ecknin
npvson n noTpebyeT K ToMy Xe NOBLILLEHHON 3aLLnThbl
BCEX 8 CUCTEM, HE roBOps YXe O NPUCYLLNX el gedek—
Tax v HefoCTaTKax.

Mpo6nema maccol

Brpouem, cnegyeT 3aMeTUTb, HTO Macca CyAoBbIX yC—
TPOCTB AONXHA YYUTHIBATLCA B €2 OTHOLLEHUN K MaC—
ce kopabns. OpnH MexaHW3M MoxXeT BbiTb TRXenee apy—
roro, HO ecny OH oka3sbiBaeTca 6onee aciheKTNBHLIM



¥ TeM CaMbiM CHWXaeT BeC TONNMBa U Qpyroro rpyaa,
TOrAa B KOHEYHOM Cry4ae UMBHHO OH 0KasbiBaeTcA U
Bonee nerkum n3 AByxX CPaBHNBAEMbIX.

370 TaK XXe BepHO U B OTHOLLIEHUI ABHEXHbIX Pacxo-—
nos. CpasHuBaeMble Lugpbl-He 3Ha4aT Huyera. Beck
BONPOC B TOM, OnpasgaeT nv ceba BrnoxeHve CPeacTs B
3aTeBaemMoe npepnpuaTve. Yxe nocTaTtoyHo 6bino cka—
3aHO B NOSMb3Y TOro, YTO C YHETOM BO BCEX OTHOLLIEHNAX
paBHOLieHHbIX Pe3ynLTaTos (€cny AONYCTUTD, YTO Takoe
paBeHCTBO BOOGLLE BO3MOXHO) 3y6yaTasn nepepada by—
net 6onee JOPOrocTosALWEen, HECMOTPA Ha BCe 3aBepe-
Husi B 06paTHOM. \

YTBepxgeHue 0 TaM, 4TO 3NEKTPUHECKUA MpUBOS
ABNAETCA 3KCNepvMeHTarbHbIM 06pasyom 1 Henpea-—
ckasyem B paboTte, ABNAETCA HAUMEHEE NOTMYHBIM U3
HegoGpoxenatenbHbix 0TKNMKoB. pexpe Bcero OH
y>Xe CerogHs ycrnewuHo NPUMEHSAETCA Ha papge Cyaos, U
eule bonbLlee Yncno Takux Kopabnen cenyac cTpouTes.
Kpome Toro, ycTaHOBAEHO, 4TO 3TOT TUN NPUBOAS B CO—
cTosaHuu ob6ecneynTb Gonee Boicokui KM, yem nobon
npyroi. Ho paxe Bce 310 abGCONOTHO HECYLLECTBEHHO.
YBEpeHHOCTb B TOM, YTO BCE OXWAAEeMble pe3ynbTaTbl
6ynyT peann3oBaHbl Ha COBPEMEHHOM 3Tare, OCHOBbI~
BaETCA HE Ha HECKOSMLKUX AEMOHCTPALIMAX HOBOMO NPU—
BOAA, 8 Ha MHOIoNEeTHEM OnbiTe paBoTbl 3NEKTPOCTaH—
uwit, C Toro caMoro spemeny, Korga Gbina pnokasaHa
KOMMepYecKan GOCTORTENbHOCTL MOEW cucTemMbr. Cei—
4ac No BCEMY MUPY UCMOMNb3YIOTCA 8CUHXPOHHbIE 3MeKT—
poaBuratenu (Kak v OeCATKN MUMNMUOHOB NOLAANHbLIX
CWi1, KPOHOLLIMXCA B HUX CYMMAapHO]J, U 31eCk A0 CKX Nnop
etle He 6bino 3admkcpoBaHO HX ORHOTO 0TKa3a.
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TpeGosanunn K HOBLIM Kpeiicepam

Kaxgomy n3 HoBbIx Kpeicepos notpebyeTcs cym-
mapHas motHocTs 180 000 nowaguHbix cun, KoTopas
B cny4ae HeobxoaMmMocTv MoxeT BbiTb BbipaboTaHa
YeTbipbMS CUNoBbIMK ycTaHoskamu nNo 45 000 nowa-
OVHBIX CUN Kaxpgas. TypbuHel Takom MOLLHOCTY yxe
BbifyLeHbl ¥ paboTaloT cerogHs. [JuHamo—MaLLvHb! C
COOTBETCTBYIOLLEN BbIXOAHOM MOLLHOCTBIO YCTAHOBAE-
Hbl 8 HECKOMNBKUX MECTaXx 11 CHabXaloT CBETOM U 3Hep—
rveit GonbLuve ropoaa v okpyra. MNpoMbilLneHHbIn Bbi—
MYCK 8CWHXPOHHLIX 3NEKTPoABUraTenei MOLLHOCTHIO
15 000 noLaguHbix CUN HANaXeH, NPU 3TOM Mo Xena—
HUIO OHW MOFYT UMETL No6bie rabapuTbl, NOCKONbKY U3
BCEX TMMNOB 3NEKTPOMOTOPOB AaHHbLIA Hanbonee NPocT
n HapexeH. [JasHas cucTema aasHo paspabotana u ¢
Tex Nop yXe AOBeAeHa [0 NOMHOM0 COBEPLUEHCTsa B
MenNsYanLLmX AeTansax. 3ToT NPOeKT KonoccaneH, Ho OH
MoxeT bbiTk 683 Tpyaa peann3oBaH Mo6bIM U3 TeX KOH-
uepHoB, KOoTopbie 06nagaloT.cooTBETCTBYOLLMM 060pY—
noaxueM. [ina avoro pgaxe He notpebyeTca co3pasaTsb
Hosoro o6opynosaHus. B anexTpuyeckom npusoge Hert
HM4ero HeonpoboBaHHOMO YN PUCKOBAHHOTO.

Mhoro wyma Bbi3Bany coobluueHus B npecce, 4ocTo—
BEPHOCTb KOTOPLIX eLue HeobxoaMMOo NPoBEpUTb, O TOM,
4YTO 3TOT TN NpUBOGAa oTBepriv AHrnua u Nepmanus.
OpHako v 370 He umeeT 3Haqenus. Ero v 3gech He pas
oreepranm. Kpome Toro, 8 Boagyxe Esponsl Torga naxno
BOVHOM, ¥ 3TO H6bINO COBCEM HEMOAXOARLLEe BPEMA AnA
pagvKanbHbiX UHHOBaUW.

Bro6asok K 3TOMy B TOT CaMbit MOMEHT HERCHbLIE
nepcneKTMBbLI NoOABUNUCE Y aBUratena usens, u npo-—
xoauno ornpoboBaHWe rMAPOAMHAMUHYECKOR nepepa—
uu g-pa PetruHrepa. Bnpoyem, paHo unu no3gHo, HO
rae—Hvbyap BCE Xe MpuheTcs QaBaTs Havano BHeape—
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HUIO 3NEKTPU4ECKOro NPUBoAa Ha kopabnsx, v 6bino 6ol
BecbMa nevanbHo, ecnv Bbi NOcnegHMMK 30eck 0Kal3a-—
mck CoepuHeHHbie LLITaTbl, B .KOTOPbLIX 3T0 M306peTe—
HWe yBUAENQ CBET, @ 3aTeM HaLLINO Camoe LINPoKoe Npy—
MeHeHue. Takue owMGKK NMPOVUCXOANRT CAMLLKOM 4acTo.
BoeHHble hnoThl MHLIX FOCYAAPCTB HE UMEIOT NPUBLIHKM
MHOPMMPOBATL NPECCY O TOM, HTO Y HUX NMPOVCX0QUT, U
MOXHO C YBEPEHHOCTLIO NPEACKA3aTh: eCM NPOrpect B
3Tov cTpaHe ByaeTt CUNbHO TOPMO3WTLCA, CRedyeT OxXu—
A3Tb NOBTOPEHUA YXXE UMEBLUMX MECTO paHee pa3o4va—
poBaHui.

He cTouT octanaBnuMBaTbCA Ha APYryx BO3paxe-—
HWUAX, KOTOPbIE HE CTOMNb BaXHb! U HE MMEIOT HUKaKoro
NpUHUUNUanbHOro 3HadeHus. He BgaBasick B yTaMu—
TENbHYIO AUCKYCCUIO MO TEXHUYECKUM BONPOCaM, MOX—
HO YyTBEPXAaTb, 4TO 3NEKTPUYECKUIA NPUBOM, ECNN OH
BAYMUYMBO CMPOEKTUPOBAH, C3KOHOMWUT HE MeHee aBaf-—
L@t nATM NPOLIEHTOB Tonnuea, 1 6narofapa 3Tomy, a
Takxe B cuny ero cneuudgimyeckmx U 6ecueHHbIX npe-—
mmyLLiecTs 6ygeT nerye, geLlesse U BO BCeX OTHOLIEHW—
X HagexHee, 4YeM 3ybyaTan Nepepaqa. A cuuTalo Bo3—
MOXHbIM CO34aHNe TaKOW CXEMbI, B KOTOPOW BCE XWU3—
HEHHO BaXHbIE 3EMEHTbI JNEeKTPUYECKoro npusoaa
6ynyT HaxoAWTLCA HUXE BaTepnuHun. B ceasm ¢ 3tum
OCTaeTCA HaAeATbCA, YTO MUHUCTP BOEHHO—MOPCKOro
thnota He cTaHeT obpaLiaTb BHUMAHWA Ha NPOTECTbI
NPOTUBHNKOB 3NEKTPUHECKOr0 NpuBOAa [HackonbKo bbi
«NaTPUOTUHECKUMIKY OHU HY BblnK), HO YyNOTPEBUT BCIO
CBOIO BNAcTb Ha TO, 4T0BLI COQENcTBOBaTL 3aBepLie—
HWIO 3TOro 6narora gena.

Bce 3to cnegyer BOCNpMHMMAETb KaK OTpaXkeHue
COBpPEMEHHOro nonoxeHus seuien. [NpuecTeve pe—
BEPCUBHOWN TypPOUHLI rNyBOKO M3MEHUT cCUTyauuio B
nonb3y 3y6yaton nepepaqn. Takas TypbuHa 6bina co—



3paHa u onucaxa B Homepe «fepanbay ot 15 okTabps
1911 ropa. 310 ner4anunin N3 Becex Korga-nubo co—
31aHHbIX CyA0BbIX ABUrATENIER, 1 UM NErKo yNpaBnaTh,
NOCcKonbKY 3AeCb OTCYTCTBYET ONacHOCTL BOSHUKHOBE—
HYA BLICTPOro 1 CUNBbHOMO NEeperpesa, U B CBA3N C aTUM
[QOCTAraeTCA BecbMa BbICOKA 3KOHOMUS B npoLiecce
npeoBbpa3oBaHua TENNOBOW 3Hepruu. H npepsuxy ee
6bICTPOE U NOBCEMECTHOE PacrpocTPaHeHne B Ka4ec—
TBe KopabenbHbIX cUnoBbIx ycTaHosoK. OfHako xoTA
Takum 06pa3om u Gynet NonyyeH uaeansHo npocTon
1 HeOporon Tun CyaoBOro rNpyYBOAA, BECKUE ocHoBa—
HUA B NOMb3Y BHEOPEHWUA 3NEKTPUYECKOro NPMBOAA Ha
BOEHHBIX KOpabnax No—npexHeMy CoxpaHaTca. YHrobet
pacceATb BCE COMHEHWA, BO3HUKAIOWME B CO3HaHUN
FIOAEN Nof BYUAHMEM MHOro06pasus NnogoB HXEHep—
HOW MbICW, § NpUBEN BCEro NULLIbL 6AWH 13 AoBopaoe. OH
cam o cebe aBnRETCA QOCTATO4HO NOrnYHBLIM 1 yBeau—
TeNbHbIM, NO3BONAA 060ATUCL 03 QONONHUTESIbHbLIX
aprymMeHToB.

Pa3opyxenne HeBOSMOXHO

BeccmbicneHHO MeyTaTb O pasopyXeHny u Bceob—
LiemMm Mupe nepef NULUOM yXacatoLmx cobbiTii, koTo—
prle pa3asopauusaloTcs ceindac. OHu ybeautensHo 80—
Ka3bIBAIOT, YTO HWM OAHOW CTpaHe He ByaeT No3soneHo
npaBUTb BCEMWU OCTaNbHbIMW Kakum Obl TO HM Bbino
o6pa3oMm. lNpexpae 4YeM BCce HapOAbl CMOMYT OLLYTUTL
6e30NacHOCTL CBOEMO CYLIECTBOBAHUA U Npexae Yem
yTBEpPANTCH BCeobLuas MMpOBas rapMoHus, Heobxo—
OWUMO YCTPaHuTb HEKOTOpbIe MPensaTcTBUA, rnaBHbIMK
"3 KOTOPbIX ABMAKOTCR FepMaHcKuin munutapnam, 6pu-—
TaHCKOE BrafbvecTso Ha MOpe, HapBUraloWmnes u3
Poccun mMHOroMyvNNMoHHGIA MOACKON Basn, «Xenrtas



onacHocTb» ' 1 BNacTb AeHer B AMepuke. YcTpaHeHue
3TUX NpenATCTBUIA ByaeT MeaneHHbIM U 6onesHeHHbIM
B NONHOM COOTBETCTBUM C 3aKoHamu npupogbl. Mex-—
AyHapoAHble TPEHUA 1 BOOPYXEHHbIe KOHMMUKTLI ewle
LONro He UCHE3HYT C nuua 3emnu. Bripouem, npoasu-—
XeHve YenoseYecTsa no nyTu nporpecca He 6ui10 Obl
CTOMb 3HAYUTENLHBIM, 8CNU Bbl 3HEPruo BONHLI MOXHO
Bbina yaepXvBaTb UCKNIOYUTENBHO B NMOTEHLUWANLHON
thopme. 370 COCTOsiHME BO3MOXHO, ¥ OHO 6ByaeT focTur—
HYTO Yepes NoBCeMecTHoe BHenpeHne HecnpoBogHON
3HepreTuky. Torna BCA 3Heprus paspylueHus 6e3 oco—
Bbix ycunui OKaXeTCcA Noa KOHTPONEM XU3HEYTBEPXAa—
HoLUmMX cun Mupa. ‘ \

CopepxaHue 1 TexHu4eckoe obCnyxumBaHue BOBH—
Hbix Kopabnes U Apyrux BUOOB BOOPYXEHWA BEReT K
yXxacatoLiemy pactoumtenscTsy. Kopabnb CTOUMOCTbIO
AsaguaTth MUMNMOHOB [ONNSPOB CTAHOBUTCA (DaKTU—
yecku 6ecrnonesHbiM No UCTe4YEeHNM KOPOTKOro Aecs—
TUNETHEro CpoKa, ycTapesas CO CpefiHel CKOpOCTbIO
nBa MUNNMOHa 0NNaPOB B rof, 8 0 ToM, 4To6bl OH NPpU-
Hocun goxof, He MoxeT 6bITb U peyn. V1 egea nu xoTa
6bi OQHOMY M3 NATUOECATU TAKUX BOEHHbLIX kKopabnen
yAAETCA NOCMYXUTb CBOEMY UCTUHHOMY NpefHasHa4e—
HW0. HTo6bl YMEHBLLUTD 3TV pa3opuTernbHbIE NOTEpU U
1CnonbL30BaTh HEKOTOPbIe U306peTeHns, A paspaboTan
HEeCKONbKO NeT ToMy Hazaf nogpobHbin nnaH. OH Bbin
NPU3HaH Pa3yMHbIM, HO TPYAHOBBLINONHUMbLIM B hUHEH—
COBOM W B ApYrux OTHOWeEHURAX. Tenepb, koraa 6epex-
NUBOCTb U BOEroTOBHOCTL CTanNy XWUBOTPEneLLyLMMU
obLueHaumoHansHLIMM BONpocamu, 3ToT nnaH obpetaeT
0CO6bitt CMbICI Y 3HA4YUMOCTb.

' XKentas onacHocTe — B uctopuorpaduin XIX—XX sexos TepMun
MCNONb30BAaNICA KaK ONUCATENbHOE Ha3BaHMe AR 0603HaYeHUs NoTeH—
UManeLHOM arpeccun co CTOPOHbE MHOFOYUCTIEHHLIX K BLICTPOPaCTYLLMX
a3uaTCKUX HapoAoB.
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Mcnonbaosanue BoeHHbIX kKopabnein
B MMPHBIX LeRax

OcHoBHas MbICab 3aKNIYAETCH B TOM, YTOBLI Npu-
crnocobute BoeHHbie Kopabnv gna uCnonbL30BaHUA C
BbIFOION B MUPHbIX LIENSAX, C X O[HOBPEMEHHBIM Ynyy-—-
LIEHVEeM Mo pafly KadeccTs. 1 3HAKOM C BHECEHHbIM
HeOaBHO NpeanoXeHnemM Ucnonb30BaTh UX B KaYecT—
BE NepeBOo34nKOB TOBAPOB, HO 3TOT NNaH HepeaneH, u
OH cTan Obl NPenATCTBMEM Ha MYTU UX fanbHenLero
coBepLUeHCTBOBaHUs. Moi npoekT rrasHbIM 06pasom
npegnonaran ycTaHoBKY 3NeKTPUYecKoro npusopa u
ncronb3oBaHve TypboauHaMo—MaLLnH ANA OCBELLEHS,
3HEProcHatXeHWn, @ TAKXE ANA N3rOTOBNEHMA pasnuy—
HOW rnonesHon npoaykumm Ha 6opTy Kopabna unu Ha 6e—
pery. OH cTan Gb! LLArom Briepep B CTOPOHy Habniogae—
MO0 CerofiHs» pa3BUTUKs, HANPaB/IEHHOMo Ha peLleHue
ABYX 3a[1a4: nosbilLieHus 60eroBHOCTK U MOArOTOBKY
npoMmbILLNeHHocTH. bornee Toro, s Hamepesanacs pabo-—
TaTb Hag CO3OaHNeM HOBOMO TUNA CYAHa, NOCTPOEHHOr0
Ha COBEpLUEHHO MHbIX NPUHLMMAX, KOTOPbIA OKas3ancs
Bbl LLeHHLIM BNOXEHNEM CPefcTs U B AHU MUPAa, U BECb—
Ma MOLLHbIM CPEACTBOM PaspyLLEHUA BO BPEMS BOAHDI.
Hosbie kpencepa, ecrnn X OCHacTUTL B COOTBETCTBUN
C NnaHamMm MUHUCTEpPCTBa BOBHHO—MOPCKOro ¢roTa,
06pasyloT YeTbipe Nnasyune 3NeKTPoOCTaHLuKN, Kaxanas
mowgHocTeio 180 000 nowaguHbix cun. Vix TypGuHb!
N QUHAMO—MAaLUWHbI PacCYuTaHbl H8 MaKCUManbHYIo
achchekTMBHOCTL ¥ OEVNCTBYIOT B Haubonee 6naronpu—
ATHOM pexume. PbIHOYHAA CTOMMOCTb 3MneKTpo3Hep—
MW, KOTOPYIO OHX CNOcoBHb! Bbipa6oTaTh, paBHAETCH
HECKOSIbKMM MUITIMOHaM [ONnapoB B rof, U ee MoXHO
MCNONL30BaTh C BbIrOgoW Tam, rae 6e3 Tpyaa MOXHO
HanTU ToNNMBO ANnA cypos u 6yaeT yaobHo ero Ha HKUX
LOCTaBNATb. 3TN 3NEeKTPOCTaHUMU MO Bbl OKa3aTbCs



UCKIIIOYUTENBHO MOME3HLIMKU B CRYy4ae BOSHUKHOBEHUA
ypesBbl4aiHbIx cuTayumin. Vix MoxHo 6bino 6bi GeICTpO
HanpaBnaTb B No6yro To4Ky Ha nobepexse CoepnHeH—
Hbix LLITaToB 1nmn B mio6oe ppyroe MecTa, U 370 N0380—
nuno 66l NpaBUTENLCTBY B CRy4ae Heo6xoaMMOoCTH Bbic—
TPO OKa3biBaTb MOMOLLIL TeM, KoMy OHa TpebyeTcs.

Ho n ato ewe He Bce. CywjecTsyeT gpyron, naxe
6onee ybeauTenbHbI A0BOA B NONb3Y NPUHATUA 3NeK—
Tpnyeckoro npmeoaa. OH ocHOBaH Ha NAHUMaHKUKU TOoro,
4TO B Hepanekom yaytiiem 6narogapa NOABNEHWIO HO—
BbIX BUAOB MCNOMNb30BaHWA 2NEKTPUYECTBE pesonioym—
OHHbIE U3MEHEHUS NPETEPNSIT U HbIHE CyLLiecTByloLme
CpeacTBa U MeTofib! BEAEHUA BOWHbI. !



BECNPOBOHASA TOPNERA TECNbI
New York Times — 20 mapra 1907 r.

“ snarento New York Times:

B penoptaxe ceropHsAtuHen yTpeHHen Times
roOBOPUTCS, YTO CO CBOEWN yripasnaemorn 6ecnpoBogHon
TOpreaov i He JOCTUN HUKaKUX NPaKTUYECKUX pe3ynb—
TaToB. 370 YTBEPXAEHME QOMXHO 6biTb CAENaHo C oro-
BOPKOW. H KOHCTpPYMpOBAan Takue MexaHu3Mbl U 4acTo
nokassiBan vx B gencteun. Onm npesocxopgHo pabota-—
i, 1 BCe, KTO nx BUAer, 661 yaueneHb! ux pesynsta—
TUBHOCTBIO.

BepHo, 4o moum nonbiTkm Ao6UTLCS, 4TO6bLI 3TU HOBa—
TOPCKWE CPEACcTBa HaNafAeHUsA U 3aLmTbi Obinuv NPUHATDI
HalLWM NPaBUTENLCTBOM, OKa3anuch 6esycneLlHbIMK,
HO 3TO He AVCKPeanTUpYeT Moe n3obpeTexue. A nposen
B BecnnofgHbIX NoONbITKax rofbl, Noka Mup He Npu3Han
LIEHHOC TV 306peTeHA MHOWN KOPIYCHbLIX 3NeKTPOMOTO~
poB, KOTOpPble TENepb NPUMEHSIOT BO Bcem mupe. Bpemn
ANA UCKyCCTBa TENeaBTOMaThKu ewle He npuwno. Ecnm
6bl ero BO3MOXHOCTM BbINv OUEHEHbI M0 AOCTOVMHCTBY,
rocyaapcTea He CTpouny 661 6onbLUnX NMHKOPOB. Takas
nnaBy4asi KPENoCTb MOXET YCTOATb NPOTUB 0ObIMHOM
Topnefbl, HO okasanack 6bl 6ecnomMoLHon B 6uTBe C
MaLLMHOW, KOTOPaA HeceT ABaALaTb TOHH B3PbiBYaTKM,
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6bICTPO ABUraeTCA Nofd BoAON U C TOYHOCTLH) KOHTPONU—
pyeTcsa onepaTopoM, HaXOQALLMMCA BHE 30HbI Nopaxe—
HUA KPYNHERLLIero OrHecTPenbHOro OpyXvs.

Y70 KacaeTca nepeHoCa BONHOBOW 3HEPruv B Mi0—
6y0 oTAENbHYIO 06nNacTb 3eMHOrO LIapa, B TEXHUYECKMX
nybnukaumrsx s nasan ACHOEe ornmMcaHue 3T1oro crnocoba.
C NoMoLLBI0 MOUX YCTPOUCTB MOXHO OCYLLIECTBUTL HE
TOMBbKO 3TO, HO MOXHO QYeHb TOYHO BbIMUCANTL TOMKY,
B KOTOPOM AOMXeH ObiTh NPOU3BEAEH Xenaembi ac—
dEKT, UCXOAR M3 TOrO, YTO NpearipUHsTLIE Ha3EMHbIe
3aMepbl BEPHbI. 3T0, KOHEYHO, He OTHOCUTCS K JaHHOMY
cny4ato. Mbi 0o cero gHs He 3Haem avameTpa 3eMHOro
Lapa € TOYHOCTLIO A0 ThicA4w chyTos. Mos 6ecnposog—
HaA 3MeKTPOCTaHLMA NO3BOMMT MHE ONPEmenuTL ero ¢
TOYHOCTBIO [0 NATUAECHATA (PYyTOB UNKU MeHbLUe, Koraa
6yneT BO3MOXHbBIM YTOYHUTL MHOTUE reopeavyeckue
AaHHblEe U C BonbLIen TOYHOCTLIO NPEANPUHATL Takue
BbIYUCINEHUSA, KaK T, 0 KOTOPbIX FOBOPUNOCH.

Hukona Tecna
Hywo-Wopk, 19 mapra 1907 r.



CEACMMYECKAS BONHA TECNbl CAENAET
BOMHY HEBO3MOXXHOMN

English Mechanic and World of Science, 3 maa 1907 r.

Kax pa3s B 3T0 BPEMA, KOra, HeCMOTPA Ha BCce cTapa-—
HUS, HanpaBneHHbIE Ha MUPHOE yperynuposaHue,
rocynapcTBa roTOBATCA K BNOXEHUIO KOMOCCanNbHbIX
CyMM B pa3paboTKy ¥ CO3AaHMe UCNONUHCKUX NIMHKO—
poB, MOXET ObiTb MONE3HbIM MPEACTaBUTb BHAMaHWIO
06LLEeCTBEHHOCTV EAUHOE CPEACTBO /17 MOPCKUX Hana—
LEHWIA U 38LUMTEI, KOTOPOE CAenasno BO3MOXHbIM UCKYC—
CTBO TefieaBTOMaTHKKN W KoTopoe B 6nu3kom Byaywiem
cnoco6Ho cTaTb peaiowm hakTopom.

[ns NOHMMaHWA 1 NOMHOr0 NPaBWILHOr0 BOCNPU—
ATUA 3TOr0 MOPCKOro MPUHUMNEG paspyLUeHnA coBep—
LLUEHHO HEOBXOAUMBI HECKOMbKO 3aMedaHui no aToMy
N30BpETEHUIO, NULLIL OHVM W3 CNeLuanbHbIX NpUMeHe—
HUI KOTOPOFo ABNAETCA 6ecnpoBoaHas Topreaa.

VickyccTBo TeneaBTOMaTUKW — 3TQ pesynbTaT no-
MbiTKX CO3[a8Tb aBTOMATUHECKOE YCTPOUCTBO, Cnocob—
Hoe nepemeLLaTbcA u BecTu cebs Tak, kak 6yaro oHo 06—
nafaeT pasymMoM U XapakTepHOH MHAMBUAYaNbHOCTLIO.
B otpenbHocTy 0T cBoero 6onee ToMHOro BONNOLEHWA
OpraHvu3M, TaKon KaK YenoBeveckoe CyllecTso, npef-
ctasnseTt cobon Tepnosoﬁ — UK TepMoaMHaMuyec—



KW — ABUratesb, BKIo4aowmi: (1) xoMrinekcHoin 3a—
BOA MO NoNyYeHNIo, TpaHcgopMaLIK U NOCTaBke 3Hep—
ruu; (2) npucnocobnexve AR nepeasuXeHns n gpyrux
MexaHn4eckux aenctawi; (3] ynpasnsioue oprambl; 1
(4) yyBCcTBUTENLHBLIE UHCTPYMEHTLI, pearvpyiolue Ha
BHELLIHUE BO3EWUCTBUSA, NPUHEM BCE 3TU 4acTu 06pasy—
10T Lienoe yauBUTeNnbLHAro CoOBepLUIEHCTBA.

Oxpyxatoian cpega XvBeT C NoMOLLbI0 ABUXEHUS
1 3Heprum, B COCToIHUU BecnpepbIBHOro BO36yxXaeHWS,
KOTOpOE HaxoauTcs Bbile NoHumanusa. [octaToyHo
CTPaHHO, 4YTO K HonbLuen YacTu 3TON YXKacHOWM CyMaToxu
yenoBeveckan MallMHa HevyscTBuTenbHa. ABTOMaTU—
4Yeckoe YCTPOVCTBO He YyBCTBYET Beca amocmgepbl, Aa—
BALLEN Ha Hero ¢ cunoi 16 ToHH. Ha Hero He oka3biBa—
eT BNusHWA NOTOK 4YacTul, 60MGapanpyoLLIMX HACKBO3b
ero Teno n3 obnakos, ¥ yparaH MenbYannx 4acTuy,
NPOHOCALLMXCA Yepes Hero Co CKOpoCcTLio ceeTa. OH He—
BOCNPUMMHMB K TOMY, HTO HECETCA Yepes KoCMU4ecKoe
MPOCTPaHCTBO C ycTpawalowen ckopoctbio 70 000
Mwib B 4ac. Ho korga nerkve BonHb! CBETa Mk 3ByKa
LBOCTUTaIOT Ero, ero rnas 1 yxo pearupyioT, ero OTKImKa—
IOLUMECH HEPBHbIE BONOKHa nepenatoT konebaxua n ero
MblLULibl COKPALLAIOTCA W paccnabnaioTes. Takum obpa—
30M, OH ABUIaeTCA U eNCTBYET KaK Nonnasok B GyLuy—
oLwem mope, konebnemMbii BHELLHUWMW BO3AEACTBUAMI.
CpepHui yenoBek He 3HaeT 06 3TOW NOCTOAHHOM 3aBU—
CUMOCTU OT OKpYXatoLien cpegel, HO AN keanuduumn-
posaHHoro Habnogarens He NpeacTaBnaeT TPyaHOCTH
onpepenyTb NnepesoHavanbHoe BO3MYyLLIEHUE, KoTopoe
nobyauno ero K akTMBHOCTH, U NPORCIXAIOLLBACH Tpe—
HMpoBKa BCKOpe y6eauT erg, 4To hakTU4ecKku Bce ero
YACTO MEXaHUHECcKMe [BUWKEHWA Bbl3BaHb! 3puUTens—
HbIMY BNe4aTNEHWAMN, NONY4EeHHLIMU NPAMO UK KOC—
BEHHO.
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Mcnonb3osaHne NPUHLIMNOE AeACTBUI
Yyenonexa

YenoBek He MOXeT CO3fiaTh MaLlmnHy Takoh HeBepo-—
ATHOW CAIOXHOCTW, K8K TENOo OpraHn4ecKoro CywiecTsa,
cnocobHoe Ha 6eckoHe4yHoe pasHoobpasve aencTani,
KOHTPONMpyeMoe CBEPX4YBCTBUTENbHBIMU OpraHamw,
BOCMPUMMYMBBLIMA K BO3AENUCTBUAM NOYTH HEMaTEPU—
albHbIM; HO MEXaHU4ECKME NPUHLMIIbI, NMPUHMMALOLLIYE
aKTMBHOe y4acTve B paboTe XvBOro asToMara, Takke
NPUMEHUMB! K HEOAlyLLIEBNEHHOMY ABUFaTento, NycTb U
npUBAN3UTENLHO.

Mepson Ans NpeTBOPEHUA B XU3Hb 3TON uaeu Gbina
NCNonbL30BaHa CaGMOABMXYLLAACA nopka. Ee akkymyna—-
TOp W ABAraTen NOCTaBNsv aHepruio; rpebHoin BuHT
¥ pyfib COOTBETRCTBEHHO BbINONHANN (DyHKLUW OpraHoB
OBMXEHWA W YNPaBNeHus, a 04eHb YyBCTBUTENbHOEe
3aNeKTPUH4ECKoe YCTPOWCTBO, NPMBOANMOE B OeACTBUE
CXEMO#, HACTPOEHHOW Ha yAaneHHbl nepegaTyvk, 3a—
HUMAaso MeCTO yxa. 3TOT MeXaHW3M NPeKPacHo Cnepo—
Bas 6ecnpoBOgHLIM CUrHANAaM Uy KOMMEHTapWAM one-—
paTopa, ynpassiowero nepeaaTyMkom, OCyLeCTBNARA
Kaxfoe nepemMellenne 1 aeicTene Tak, kak dyaro Gbin
OfapeH pa3ymom. '

Cnepyioumn wiar — 370 UHAMBURYaNU3aUMA MaLLIM—
Hbi. COHacTpOEHHOCTL KOHTPONUPYIOLLMX CXeM Aana en
XapakTepHyio 0CO6eHHOCTb, HO OHa Obina HegocTaToM—
HO oT4eTnuea. ViHausmnayankHOCTL NogpasymMesaeT pag
xapaKTepHbiX YepT, KOTOPbIe, XOTA 1, BO3MOXHO, CyLLec—
TBYIOT FA€-TO eLle, YHUKanbHbl B 3TOM KOHKPETHOM CO—
yetaHun. I 3geck onsATeb rpy60 MMUTUPOBANCA ogyLues—
NEHHbIA aBTOMAT C erg CUCTEMON HEPBHbLIX CArHanos.
[encTBre 4yBCTBUTENLHOMO YCTPOUCTBA — yxa8 — 6bino
NPUBEREHO B 3aBUCUMGCTb OT PAAA aKTUBUPOBaHHbIX
MPUEMHbBIX CXeM, KaXaasa U3 KOTOpbIX pacnosHasanach
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no ee cobcreeHHbIM CBODOLHBIM KonebaHuam, a Bce
BMECTe — NO XapakTepy nx paboyen kombuHaumm. Coor—
BETCTBEHHO NnepefaT4nk 6bin CKOHCTPYMPOBaH, Y4TOGLI
reHepupoBaTb KOMINEKC BOAH, B TOYHOCTU COOTBETC—
TBYIOUWWA 3TON KOMOUHaLWUM MO KONWHECTBY M YPOBHIO
MHOVBUAYaNLHBLIX konebanui, X obbeguHeHuo n nNo—
PAAKY CREOBaHUA.

Yyneca noboro TeneasTomara

Tak mHoroe 6eino cgenaro, Ho elle Gonblue npep-—
cToano. MexaHnam ycosepLueHcTayeTcs, ¥ 6e3 ynpas—
naowero oneparopa, byay4wn npenocTasngH camomy
cebe, oH BygeTt secTu cebs Tak, Byaro oH ogapeH cBo—
um cobcTeenHbIM pasymom. On BypeT pearnpoBath Ha
cnabevine BHeLLHWE BO3[ENCTBUA U C YHETOM UX, bes
AOCTOPOHHER NOMOULW, ONpeaenaTb CBOWU MNOCHenyo—
Lue gencrteus, Kak 6yarTo od o6nagaet cnocabHocTAMW
K BbIBOPY, 1Or1Kon 1 3gpaskiM cMbicnom. OH 6yaer Bbl—
nonHATL 06A3aHHOCTU pasymHoro pata. MHorue 13 Hac
[DOXMBYT [0 MCMONHEHUR MeyThl BynbBepa.

Yuraternb, gns KOTOPOro NpegHasHavarnoch npeg-—
LecTayoLLee KOpPoTkoe 06LACHEeHWe 3TON HOBATOPCKOW
TEXHONOI UK, MOXET NOAYMaTb, 4TO OHa NPOCTa 1 nerka
B UCNOMHEHUW, HO 8TO faneko He Tak. [1na paspabot—
K Heobx0AMMbIX MeToAos 1 Npubopos NoHaRotunmcs
rOfbl U3YHEHUA U 3KCNEPUMEHTOB, U And YCNELWHOro yn-
paBneHA UHAMBUMARYANU3UPOBaHHLIM TENEasTOMaToOM
LOMKHbE 6biTh NPUHATBLI NATL M306peTeHnn, Gonee unu
MeHee iyHAaMEeHTabHLIX Y1 CROXHbIX ANA NpaKTu4ec—
KOro NpYMEHeHNs.

Takaa HoBas BoeHHas mawmHa — cyaHo moboro
BMAA8, NoABOAHOE UK BO3AYLLHOE, HECYLLEE BELLECTBO
C HEOrpaHu4eHHbIMW BO3MOXHOCTAMMW Pa3pyLUEeHUs,
6e3 eguHoro Yenoseka Ha 6opTy, U Bce Xe cnocobHoe
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cAenaTb BCe, ANA Yero OHO CrpOeKTUPOBaHO, kak ByaTo
OHO NONHOCTBLI] YKOMININEKTOBaHO 68CCTPaLLHON KOMaH—
[0# NOA NPeABOAUTENECTBOM CBOE0 KArmTaHa, Herpe—
MEHHO NPUHECET PeLUMTENbHLIA NBPesopoT B CyLYecT—
BYIOLLME CPEACTBA HACTYINNEHUA U 3ALUMTSI.

MHorue rogpel 4enoBe4eckas M306peTaTensHOCTb
HANpPaenanack Ha Co3faHue afckmx MalumH. Moka Han—
fonee 3ameqvarTenbHOW U3 HUX CTanu COBpPEMEHHbLIE
apTunnepuickue opyausa. 12-AloWMoBaRA NyLwka, 3a—
PAXEHHan KOpPAWTOM, COrnacHo coobLueHuaM, Bbibpa—
ceiBaeT cHapsa Becom 850 (yHTOB C Ha4anbHON CKO—
pocTbio npumepHo 2 S00 dyTos B cekyHay, Npuaasas
emy aHepruto 110 000 000 dyTo—dhyHToB. ECnm 6bI HE
ConpoTUBNEHne BO3Myxa, TAaKoW cHapag nponeten Gl
OKONO MATUABCATY MWNb, NPEXAEe YeM ynacTb Ha 3eM—
mo. HTo6bl HAKONUTL Br0 MEXaHUYECKYIO SHEPruIo, ero
€XeMUHYTHas MOLLHOCTb JomxHa 6bina 6bl COCTaBNATDL
3300 n. c. OgHako nmeunTe B BUAY, YTO BCH 3Ta 3HEP—
rvA rpupaHa cHapagy, Koraa OH NPOXOAUT Yepes CTBoN
opyaua co cpegHen cunon 1100 ToHH. Ecrm prnua
creona S0 cyToB, @ cpegHAa CKOPOCTb MPOXOXAEHUA
yepe3 Hero 1500 ¢yToB B CekyHy, BCA 3Heprus ne-—
peaaeTca asuxyLuemyca Teny B |/ 30 cekyHabl; Takum
obpa3om, 3atpaTbl 3Heprum B 1800 paa npeBbiualoT
BbILUEYNOMSAHYTbIE — TO €CTb COCTaBARAIOT NPUMEPHO
6 000 000 n. c. 370 KaXeTCA BOUCTUHY YAUBUTENbHbIM,
HO HET HUYero, YTO CPaBHUNOCH 6bl CO CKOPOCTAMM, [0
CTUraeMbiMn ApYrMMU YCTPOMCTBAMWU. INEKTPUYECTBO
MOXET aKKyMynupoBaTLCs B (hopMe B3pbIBHaTON aHEP—
TUW, NO CP3BHEHWIO C HEVCTOBCTBOM KOTOPOW AeToHa—
uua KopauTa — He 6onee yeM ayHoseHue. C NoMoLLbo
NOBLILLIAIOLLEro NEPEAaTINKE YXKE AOCTUrHYTHI 3Haqe-
Hua B 25 000 000 n. c. AHanoru4yHasn ¥ 3Ha4YUTeNLHO
yCOBEpLLIeHCTBOBaHHAA MaLLMHA, Ceryac HaxoarLancs
B CTaMu NpOeKTUPOBaHUA, CAENAET BO3MOXHLIM [0~
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CTUXEHME MaKCUMarbHbIX 3HEPFUA B3PbIBa, NpeBbilla—
touyx 800 000 000 n. c. — 8 aBaguaTh pas Ganbiue,
4yeM BO3MOXHOCTH GopToBoro sanna «[pegHoytay —
OfHOBPEMEHHOro BbICTPEna BOCbMU 1 2-RAI0MMOBBIX
opyavi. 31 undpbl Tak HEBEPORTHDL, YTO SCTPOHOMDY,
HE3HaKOMbIE C 3TUM YAUBUTESIbHLIM YETPOWCTBOM, BC—
TECTBEHHO, COMHEBanNMCb B OCYLLECTBUMOCTY Nepeaa—
4n curHanos Ha Mapc. B geiictButensHOCTH ¢ ero uc—
MONb30BaHUEM Ka3aBLUMINCA YMO3PUTENMbHLIM MPOeKT
CBOAWTCS K paLMOHanLHOM UHXEHEPHOM Npobneme.

Henaneka To Bpems, korpa Bce yXacawme BoeH—
Hble noTepu GypyT npekpatueHbl, U Torpa 6YTBLI ecnm
¥ 6ypyT CylecTBOBaTb, CTAHYT BECTUChL C MOMOLLUbBIO
CWribl BOAbI M 3MEKTPUHECKMX BOSH. TO, 4TO Yenose4ec—
TBO 6LICTPO ABUIaEeTCA K MPETBOPEHUIO 3TOM0 B XU3Hb,
04YeBMAHO M3 MHOTUX NoKasaTenem.

Y10 6onee BCero QOCTOMHO COXaneHWs B CyLLEeCTBY—
oLEeM pexxume BeeHUA BOMH, TaK 3TO TO, 4TO CTapaHus
CTQflb MHOMMX NPEBOCXOAHBLIX YMOB A0MMKHbI NPUMEHS T~
cA HepeHTabernbHo, nockonbky 6opbba ¢ NepeMeHHbIM
YCNEXOM NMPOTUBOMONOXHBLIX NPUHLMMNOB HE MOXET WX
NOMHOCTbLIO PErynMpoBaTh. 3T0 NMXDPaJ0HHOE CTpeEMne—
HWE YA0BNEeTBOPATL TeKylwwme NoTpebHOCTH, Co3aaBaTh
Mogenb 3a Mogensio, 4Tobbl ogHa nornowiana apyryio,
06beiMHASICh B OAWH NPOTUBOPEYUBLIA ANEMEHT, BEOET,
KaK HOYHOM KOLUMap, OT OQHOW HenernocTu K gpyron. Ka-
KOM MOHCTp — rocnegHee nopoxgeHue kopabesibHoro
nHxeHepa — 20 O0O-ToHHbIM NUHKOP. TeopeTn4eckn
OH 3a6pakoBaH KOMMNETEHTHbIMU CneLuanucTaMmmn.

Bce ykasbisaeT Ha pa3BuTre ManbIx CyaoB C ABuraTe—
MSMW BHYTPEHHEro Cropaxmus, npeaesibHoN CKOPOCTLIO U
HebonbLUMM KonuyecTsom 6oenpunacos OrpoMHON pas—
pyLumMTensHoM cubl. Ho HoBbIM neBuadaH NPeBOCXo[HO
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COOTBETCTBYET NPaKTHYECKMM NOTPEOHOCTAM BPEMEHW.
B HanapeHuu oH oauH Mor Bbl YHUHTOXWTL (OroT Lesoro
rocypapctsa. OH Takxe achhexTmseH 1 B obopone. by~
Ay4n 06opyRoBaH COOTBETCTBYIOLLIMMY 8KYCTU4YECKUMN
1 anexTpuyeckMMi Npubopamu, OH MOXET Marno 4ero
HOATLCA €O CTOPOHLI NORBOAHOM NOAKK, A3 n 06bIMHaR
Toprnega ero Bpag Ny nospegut. Bot novemy nepsbin
U3 3TUX MOHCTPOB, MOCTPOEHHBLIX B AHMAWKW, Nnony4un
Hassaxue «[JpegHoyT» («HeycTpatuumbiing). Tenepb cy—
LLlecTBYEeT HOBATOPCKOe npucrnocobneHne ana atakv Ha
mobyto KpenocTs, ¢ bepera unu ¢ OTKPLITAro Mops, NpPo-—
TUB KOTOPOro BCS €8 OrHEBaA MOLUbL M CTOWKOCTL 6po-—
He3awmTbl 6ecnonesHbl. Ho He NpoTUB cencMnyeckon
BOMHbI. ‘

Yro caepaer ceiicmuyeckan sonHa Tecnbl

Takyto BONHY MOXHO NPOU3BECTU C NOMOLLLIO ABaf—
UaTU U1 TPUALIETY TOHH eLIeBoN B3PbIBYaTKY, OCTaB—
NEeHHbIX Ha MECTO Y BOCINaMEHEHHbIX C NOMOLLIbIO Tene-—
aBTOMaTa, B YbM [ENCTBUA HEBO3MOXHO BMELLIATLCA.

MpynusHO—0TNMBHOE BO3MYLLIEHWUE, TaKoe KakK pac—
CMarpuBaeTca 3hecb, — 3TO cneuutn4eckun rmgpo-
auHammyeckuin (eHoMeH, BO MHOrMX OTHOLUEHUAX
OTAUYHBLIV OT 4aCTO BCTPEYAIOLLerocs, Xxapakrepusye—
MO0 PUTMUYECKOW NOCNefoBaTenbHOCTLI0 BONH. OHO
COCTOUT BONbLLEN YaCTbIo BCEro U3 OHOM ABUXYLLIBIA—
CA BOSHbI, 38 KOTOPOW cnegyeT BnaguHa, u Boaa, ecnn
OHa He BO3MYLLIAeTCH ApyruM cnocoboM, coBepLIeHHO
CNOKOWHa nepeq Hel v oveHb 6MmM3ka K 3aTomy hosagw.
BonHa BbI3bIBAETCA C NOMOLLLIO HEKOTOPOro HEOXN—
[aHHOM0 B3pbiBa UN CMELLEHUS W, Kak NPasuno, acumM-—
MeTpu4Ha Ha 6onbluer 4acT NYTY CBOEro CrefoBaHNs.
Te, KTO cTankmMeancs c CENCMUYECKON BONHOR, JOMKHbI
6binv HabnaaTb, 4TO Mope NOAHMMABTCA ROCTATOYHO
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MEMNEHHO, HO NaAEHNE B HUXXHIOIO TOYKY O4EHb KPYTOe.
370 BbI3BaHO TEM, 4TO BOfA, HACKOSKO BO3MOXHO Men—
NEHHO, NOAHUMAETCA NOA AENCTBUEM U3MEHSIOWLENCS
Curnbi, OrpoOMHONM noHadany, Ho BbICTPO 3aTyxaloLen,
TOrpa KaK rnopHsTas rPOMafaa yBNeKaeTcs BHU3 NocTo—
AHHOW CUNOR 3eMHOro NputskeHus. Koraa 311 BonHbI
BO3HWUKAIOT OT eCTECTBEHHbLIX NPUYUH, OHU HE OYEHb
onacHbl ANA 06bIMHbIX CYA0B, MOCKOMbKY BO3MYyUIEHWe
6epeT Ha4ano Ha orpoMHON riybuHe.

Hr1o6b! AaTh ROCTATOYHO TOUHOE npegcTasneHue ab
3dhpexTMBHOCTU ITOr0 HOBEWLLIEro CPegcTeBa paspy—
LeHuss, B 0COBEHHOCTM NOAXOAALLIErD AnA feperosown
060pOHBLI, MOXHO NPeanonoXuTb, 4YTO ANA CO3SAAHWA
CEMCMWYECKOro BO3MyLLeHMS BbIN0 NPUMEHEHO Tpu-—
AUaTh TOHH HUTPOrNULIEPUHOBOIO COEAVHEHUS, TAKOro
KaK guHamuT. 3TOT mMatepuarn, BeCcALwmi NoYTU BABoe
Bonblue BOAbl, MOXET coflepXaTbCs B Kybu4eckomn em—
KOCTW C KaxfbiM uamepenuem 8 dyTos unu B cepu—
4yeckoM pesepsyape auametpom 10 dyTos. HuraTtens
cen4ac NOMMET, H4TO 3TOT 3apag A0NXKeH bbiTb foBepeH
TeneasToMary, B YbM AENCTBUR HEBO3MOXXHO BMELLaTb—
CA, HAAEXHOD 3aLUMLLEHHOMY M HACTUYHO MOrpy>XeHHO—
My B BOAy, WA NMOOBOAHOMY, KOTOPbIA HaxoOWTcs nog
NoMHLIM KOHTPONEM KBannMLMpoBaHHOro onepaTopa,
HaxopsiLerocs saaneke. B 6naronpuaTHLIN MOMEHT No—
AAEeTCcA CUrHan, 3apsaf NorpyxaeTcsa Ha COOTBETCTBYO—
uiyio rnybuHy 1 BocnnameHseTcs.

Bopa Hecxumaema. [uppoctatuieckoe pasneHune
OpAMHaKOBO BO BCEX HarnpaeneHuax. Bapeie pacnpoctpa-—
HAETCHA Yepes BeLeCTBO CO CKOPOCTLIO TPU MUK B Ce—
kyHay. Bcrnepcteue aToro Bcst macca 6yneT npespatleHa
B ras fio TOro, Kak Bofla CMOXeT CyLLeCTBEHHO noaaaTh—
cA, u cpopmupyeTen cgepuyeckuin nysoipb 10 dyTos
B AvameTpe. [laBneHne rasa Ha oKpyXaioLLyio Bogy 6y—
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pet 20 000 at™mocdep, unm 140 ToHH Ha KBaAPaTHbIN
Alonm. Korpa orpoMHbIA Ny3bipb YBENWHUTCS BABDE MO
CPaBHEHMIO C MCXOQHLIM Pa3MepoM, OH 6yneT BeCUTb
CTONBLKO Xe, CKOfbKO 38MEeLLaloLLan ero Boaa, 1 ¢ 3Toro
MOMEHTa OH, N0 Mepe TOro KaK ero HUXHUA KoHeL Bece
6onblue yMeHbLLIBETCS, NpuobpeTas KoHN4ecKyo Gop—
My, ByaeT yCKOPATLCA C BbICTPO BO3paCcTaoLLe CUNon,
npubnuxatoulencs K 20 000 TorH. Nog aTuM yxacan—
WM UMMYLCOM OH PE3KO NoAHANCS Obi K NOBEPXHOC—
TW, Kak nynsi, ecnu 6l He CoNPOTUBMEHWUE BOAbI, KOTOpOe
OrpaHu4UT ero MakcumanbHy ckopocTe go 80 dytos
B CEKyHAy.

He cuvuTanTech C BeNMYMHON U IHEPrNEN CMELLEHUS.
Tepmuyeckana noTeHUWanbHas 3HEpruvsa BewecTsa —
2800 TennoBbIX eAMHNLL Ha YHT, UMK, B MEXGHUHECKOM
akeuBaneHTs, noutn 1000 dyTo-ToHH. O6Las noTeH—
LmanbHas aHeprvis B3pbIB4aToro BeLecTBa COCTaBUT,
Takum o6pasom, 66 000 000 dyto-ToHH. KoHewHo, B
MEXaHUYECKOoe yeunne MoXeT npeobpasosaTbCA TOMb—
KO 4acTb 3TOr0 KOMOGCanbHOro Konnyectsa. Teope—
Tudecku, ana coobulenus BSO0-dyHTOBOMY CHapsAay
«dpepgHoyTa» BbiLLEYNOMSAHYTOW OFPOMHON CKOPOCTH
Bynet pocratouHo 40 ¢hyHTOB XOpowsero 6esaLIMHOro
nopoxa, HO Ha CaMoM fiene AnA 3Toro TpebyeTcs 3apaa
Becom 250 cpyHTOB. MEeHepaTop cencMuHecKon BO—
Hbl — 3TO Npeobpas3oBaTeNb KUHETUHECKOR 3HEeprum
3HauuTenbHO Gonee COBEpPLUEHHLIA, YeM OrHECTPenL—
HOE OpYXUe, ero OrpoMHeiLLIan BO3MOXHanA athgekTus—
HOCTb AocTuraeT BoicoTol 44 npoueHTos. Ecnu emecTo
3TOro NoKasaTensn B3sTb, 18 KOHCEPBATUBHOCTU OLIEH—
K, 38 NpoLEeHTOB, NONYYUTCA CYMMAPHbLIN NOTEHUKUanb—
HbI 3anac 3Hepruv oKono 25 MUNNMOHOB (hYTO—TOHH,
NOMy4eHHbIA B MEX3GHNHECKOM 3HEPTUM.
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Kax spar 6bin 6b1 noBepxen

WNHadve rosopa, 25 000 OO0 ToHH — 370
860 000 000 ky6udeckux (bytoB BOfAbI, KOTOpas MO~
XeT bbiTb nopHATa Ha ofvH dyT, unn Gonee Manoe ee
KONW4ECTBO, NOAHATOE HA COOTBETCTBEHHO GOMbLUIYIO
BbicOTy. Bricota u anuHa BonHbl GyayT onpeaensTbCs
rny6uHON, Ha KoTopoi npov3owno soamyuleHve. OT-
KpbITble B UeHTpe Noao6Ho ByNKaHy, OrpOMHbIE BOPOHKM
6yayT uaseprarts nasuHy nobaa. MNpumepHo wecrtHaaua—
ThiO CeKyHpaamu nospHee obpasyertca yrny6nevue 600
thyToB rnybuHOM, cuuTast 0T 0BbLIYHOIO YPOBHA OKeaHa,
OKPYXEHHOe COBEpLLUEHHO KPYITOoi BOMHON NMPUMEPHO
OOMHaKOBOW BbICOTHI, KOTOpPan Gyaer ysenu-mearscs B
AnameTpe co CKopocTbio NpumepHo 220 dyTos B ce—
KyRay.

HeuenecoobpasHo o6cyxaaTe BO3OQENCTBUE TaKo—
ro N3BEPXEHUA Ha OKa3asLueecs NoBAM30CTU CYAHO,
Kakum Gbl KpPyfHbIM OHO HWU 6bino. Lienbin dinoT Be—
SWMKOR fepXaBbl, COCPefoTO4EHHbIN BOKpYr, Hbin Bbi
YHUYTOXEH. HO NoyunTenbHo y3HaTh, YTO Takaa BONHa
cmorna 6kl cpenatb ¢ nvHkopom Tuna «dpegHoyTan Ha
3Ha4MTEeNLHOM PaccTOsIHUM OT CBOEro MecTa 3apoxXae—
Hua. [NpocTbie NoAacHeTo! OKAXYT, YTO KOF(a BHELUHWA
Kpyr ACCTUrHET Tpex 4YeTsepTeil MUNU, BbICOTa BOMHbI
pnvHon npumepHo 1250 cyTos BCce elue npesbitlana
661 100 chyToB OT rpebHs A0 06bIYHOIO YPOBHA MOPS,
v Korga guameTp kpyra pocturuet 1 v 1/4 munu, sep-
TUKansHoe paccTosHue oT rpebHA Ao nopowssl GypeT
npesbiwats 100 dyTos.

MNepBoe Bo3gencTBYE BOAL! NPON3BEMET faBeHVE B
TPV TOHHbI HA KBaAPaTHbIN (PyT, KOTOPOE Ha BCio 0bLLYI0
nnoLLaab Bo3aencTemsa npumepHo 20 000 keagpaTHBIX
¢hyToB MoxeT coctaBuTtb Ao 60 000 ToHH, B BoceMb pa3
bonbLue, yem oTaa4va ot B0PTOBOro 3anna. 370 nepsoe
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BO3AEUCTBUE MOXET Camo no cebe ObiTb haTanbHbIM.
B Te4eHue Gonee 4Yem AECATU CEKYHA CyaAHO Gyaet non—
HOCTbIO MOrpyXeHo B BOAY W 3aTEM yriafeT 8 BOPOHKY C
BbICOThI NpumepHo 75 chyToB, n nocnencTansa atoro 6y—
Lyt 6onee wnn MeHee TakKUMK Xe, Kak ¥ nNpy cBo6oaHOM
napgeHun. 3atemM oHO NOrpy3uTCA rNyboko BHWU3, 4TOOL!
HUKOrAa He NOOHATLCS.



HEBONbLUOW NPOrPECC
Anst A3PONJIAHOB

«Hbo-Vopk Tanmey, 8 nons

1

penaKTopy «Heto-Aopk Tanmey.

Ceit4ac BecbMa 386aBHO YATaTb O TOM, KaK COB—
cem HenaeHO Gbina pPacKpbiTa «BENUKaR TalHay a3po—
nnaHa. OkyTbiBas 3Ty faneko He HOBYIO MalLMHY aTMOC—
thepoit TaNHCTBEHHOCTU, MOXHO BLOXHYTb XU3Hb B ra—
3eTHbIN MaTepuarn ¥ NOBbICUTL K HEMY UHTEPEC; OQHaKO0
cam hakT COCTOUT B TOM, 4TO BCe (POPMbI NETaTeNbHbIX
annapaToB XOPOWO WU3BECTHbl UHXeHepam, mobas u3
TakMX MawmH MoXeT 6biTb CNpoeKTUpoBaHa AnA pe—
LLIEHUSI KaKOM—TO cneyudunyeckon 3anaym ¢ 6onbLIOA
TOYHOCTLIO M 63 NOBTOPEHUA NPOBOAVBLUMXCA paHee
akcnepumeHTos. fleTaloLlan MawmHa Matepuanvaosa-—
Nacb — HO He Yepe3 CKayku U NpbiKKK n3obpereHnii, a
NocpeacTBOM MeANeHHoro, Ho HeobpaTUMoro Nporpec—
ca, He bnarofgaps ycnnmam oguMHaYeK, a nytem obegu—
HEHUSs1 TeX Xe CaMbiX CWI1, KOTOpbIE Aanu XW3Hb aBTo—
MO6UNI0 M MOTOPHOM Noake. 3T0 NPOU30LLING, C OAHOW
CTOPOHb), 6518rogaps NPeanpUUMYNBOCTY MEeTannNyprn—
Yeckux, HeITAHbBIX, 3NEKTPUHECKNX U APYIrUX KOMITaHWWA,
KoTopbie cnocobcTBoBany ynyyueHwio martepuanos
KOHCTPYKUMK, Ha4any npoM3BOACTBa BbICOKOOKTAHOBO—



ro ToNNuBa, a ¢ Apyroin — 6naroasps apMuMU HensBecT—
HbIX, HO YMEenbIX MEXaHWMKOB, KOTopbie rogamMu 6e3 ycTa—
NW TPYAUNUCb Hapg YCOBEPLUEHCTBOBAHMEM ABUraTens
BHYTPEHHEero CropaHus.

Mexgy aspocratamu Penapa u Kpebca, cospaHHbl~
MM TpURLIETL NeT TOMY Ha3af, u COBPEMEHHbIM — MOC—
TpoeHHbIM CaHToc—[4ioMOHOM, HA KOTOPOM 3TOT CMe—
nbi 6pasuney cosepLLan CBOW NOABUMM, HET 3aMETHOMN
pasHnubl. AaponnaHbl' J1aHrnn u Makcuma, koTopble
6binn He B COCTOSIHWV NNAHNPOBaTL, ABARAMUCH, HA MO
B3rnag, Nyyinmu obpasuamMu netaTenbHbIX annapa-
TOB, YeM ux No3gHue umutauun. MossusLunifcs Bnoc—
neacTeny 6EH3UHOBLIN MOTOP OKa3ancs NpakTUHecku
eOMHCTBEHHbIM PaavKanbHbIM YiyHLLIEHWEM WX KOHCT-
PYKLIMWA. )

OnHako [o cvx Nop Ha By OCTaeTCA NNLLL CBMOABK—
XYLLGACH NETAIOWAA MALLUWHA, WY BO3QYLLHbIA aBTOMO—
6vnb. B To BpeMs kak BO3AYLUHBLIM LWap unv aupuxatnb
BbicTpO NpMBNMXaeTCa K YpoBHIO MX KOMMEPHECKOro
UCMONb30BaHWSA, C NETaTeNbHLIMKA annapaTamm TaxXe—
nee BO3[yXa NoKa eLle HIKOMY He yRanoch A0CTUYb Ka—
KUX—NnB0 NpakTUHECKUX pesynbTaToB. 3a pepkum ue—
KNIDYEHUEM STW anNapaThl Xpyrkyu U HeHagaexHsl. [su-
raTeno CAULLKOM ferkun ans 3aKma4YeHHbIX B HEM Cufl,
OTKa3bLIBAET Hepe3 HECKONLKO MUHYT pabaTbl, nonacTu
nponensepa OTBanvBaIOTCA W YNETaoT, pyNb BLICOTHI
NOMaeTcsH, ¥ nocne cepun rnoaobHbIX NONOMOK NPoUC—

1B TekcTe KHurn — 4aspoapombly {aerodromes), YT0, HECOMHEHHO,
fIBNRETCA oneYaTkow. JT0 CnegyeT Kak 13 KaHtekcra abaalla, Tak v U3
VCTOpUN BO3Ryx0NnasaHWa — acTpoHom Camioans IaHrnm u naobpera-
Tenk Xanpam Makcym pencTeutensHo paboTani Hag Co3AaHnem nepsbix
aaponnaHos & CLUA s Havane XX B. Kpome Tora, Ha aToit xe cTp. 473
[3—n cTpoKa CHM3y) HanevaTaHo yxe «AaponnaHb! Tvna flawrnuy. TouHo
TAKas Xe DNeYaTKka: «a3poapoMbs IaHrnu» BMecTo «asponnadet IaHrny
sCTpevaeTca Ha cTp. 475 (B Havane nocnenHero ab3aua).

1

81



xomMT HensbexHan 0blan katacTpodha. PasutenbHbii
KOHTPECT 3TUM HEHYXXHbIM 1 OMNAacHLIM 3KCNepUMeHTaMm
COCTaBASIOT Cepbe3Hble U BeNU4YeCTBEHHbIE YCUIUA
rpacgha LiennenvHa, KoTopbIA CTPOUT HACTORLLME neTa—
TenbHbie annaparhbl, 6e30nacHbIe U HapexXHbie, cCRocob—
Hble HECTM ABCATOK RIOfEen v 3anac NpoaoBONbLCTBUA,
AOCTaTOYHBbIM ANA TbICAY MWNb MONETa CO CKOPOCTbIO,
3HAYMTENLHO NPeBOCX0AALLEN CKOPOCTL a3pOonnaHos.

Yxe Tenepe 4eTKo o4epHeHbl Npefesibl, B KOTOPbIX
BO3MOXHO YnydLIeHWe netarenbHbIX annapaTos, ABu—
XUMbIX 3a c4eT cobcreeHHon 3Heprum. Mbl BecbMa
TOYHO 3HAEM, 4Eero OX1AaTb 0T CaMOro NAEeanLHOro Ba—
puaHTa aBuMraTenst BHyTPeHHero cropaHus, ero hpobne-
Mbl, KOTOpbIE NPUAETCH peLaThb, 8 TAKXKE Mbi MOHUMEEM
HefocTaTkv BUHTOBOMO nponennepa. Cnosom, npepensl
3TW He 04eHb LWMPOKW. [10 3TM 1M MHOrVM ApYrM NpU-—
4yuHam nuub GecnposogHan Nepeaaya aHeprum ABA—
eTCA naeanbHbIM U HafleXHbIM peLLeHrem nNpobnems
[AOCTUXEHWUA 04eHb BbICOKUX CKOpPOCTEN.

B atom oTHOweHun owmBaIoTCA MHOTUE 3KCMEPTHI.
[MonynsapHbLIM ABNRETCH MHEHWe, COrnacHo KoTopomy
NNOTHOCTL BO3AyXa paBHAETCA OAHOW COTON NNOTHOCTU
BOfibi, ¥ NOTOMY 3AECh BeCbMa npakTU4HbiM ByaeTt uc—
nonb3oBaHue BbICOKWUX ckopocTen. OgHaKo 3T0 He Tak.
Heob6xoaumo nmeTs B Bugy, 4TO B CPABHEHUW C BOJOW
BO3[lyX B CTO pa3 6onee BA30K, U YXE TONbKO No3TomMy
CKOPOCTb NETaTeNbLHOro annapara He MOXET Cepbe3HO
NMPEBOCXOAUTL CKOPOCTL NPABUNbHO CKOHCTPYUPOBaH—
HOMO BOAHOI O CyAHa.

AsponnaHbi Tuna I1aHrmn, nogo6HbIe TEM, HTO C HEKO—
TOpbIM yCriexom ucnonb3osan PopmaH v apyrue, ensa
nn 3aiMyT MECTO KPbINaTbIX MALLKH, UCAOMb3YEMbIX
npakTuyecky. Bce neno B ToM, 4TO HUYEro He AenaeTca
ANA CO3AaHUA YCnosmm, o6ecrnednsaioLLmx NpucyTcTave
B BO3Ayxe NOHWXatoLlerocs Toka. Ho nMeHHo oH nupe-—



anbHOE paBHOBECWE, MOAAEPXMBAEMOE HE3aBUCHMO OT
npubopos ynpasneHusa NMNoTa, ABAAIOTCA a8bCOMOTHbIM
HeobxoauMbiM yCNOBMEM YCREXa ANA fneTaTenbHoro an-
napara TRxenee Bo3nyxa. V1 8 nu4Ho nocTapaloch BHeR—
puTL 06a 3TU yCOBEPLLIEHCTBOBAaHWA W peanM3osaTh ux
TeXHU4eCKW Ha OCHOBE MOEero nsobpereHus.

Hwukona Tecna
Heto-Vopk, 6 monsi, 1908



TECJ/IA OB A3PONNAHAX

«Holo—lopx raimey, 15 ceHrabps

\

pe.uaKTopy «Hblo-/opk Tanmey

XpoHukepy Tekyuimx cobbliTuidi BeCbMa CBOWC—
TBEHHO HE Pacno3HaBaTb peanbHoe 3HA4YeHWe onMuUchl—
BaeMbiX UM OTOEenNbHbIX ha3 Nporpecca U OTKPbIBa—
LmMxcs NpyY 3TOM nepcnekTus. BnonHe ectecTseHHo,
YTO MHEeHWe penopTepoB 06 ONNCkIBaEMbIX MMU 06LEK—
Tax 4aCTO OKa3bIBAETCH AANeKMM OT NCTUHBI, 0CO6EHHD
ecny 3T 06bEKThI HE OTHOCATCA K Cthepe Nony4eHHbIX
YM MpocPecCUoHanbHLIX 3HaHuiA. Ho 3To ABNeHKe HeoT—
AENMO OT Camon naewn XypHanucTuku. Ecnun pepakTop
pormxer BygeT NpucTanbHo BrARALIBaTLECA B Bypywiee
UNK paccMaTpuBaTh Tekywue wiv npoLuegiune cobbi—
TUA B UX MOANMHHOW B38UMOCBA3WU, TO OH NpuBeaeT
CBOIO rasery K NonHoMy Kpaxy.

WHTepecHble npumepsl AaHHONO ABAEHWS [akoT
KOMMEHTap1u Na NOBOAY NOCNEAHVX BbICTYNNEHUA 83—
ponnaHoB. Pa3se 370 6onbLIaA pasHUya, ecnyv OouH -
4YenoBeK neraeT Non4aca, a apyron, NCnonbays Gonee
MOLLIHbIV arnapar, 4ac, Asa unm Tpu? B gaHHom cnyyae
HECOMHEHHO TO, YTO CaMONEThI, UCNONL3YEMbIE ANA TEX—
HU4ECKOra aGecneyeHns 4eMOHCTPAUMOHHbLIX NONETOB,
6onbLuUe No CBOWM pa3mepam u umeiot Gonee sBMecTn—
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Mble TONNMBHbIE 6aKu, 0AHAKO B A8HHBIX PACX0XAEHUAX
HET HUYero pesosioLUMONHOro. HUKTO He MoXxeT oTpu-
uaTh 3acnyr NMNOTOB AEMOHCTPaLIMOHHLIX NoneTos. Kx
BbICTYNEHNA AENCTBUTENLHO 3amMeYaTesNbHbl U UMeKT
60nbLUOe BOCNUTaTENbHOE 3HaYeHue.

Bonbwas 4acTb 4enosevecTBa HEBOCMPUMMUMBA
K HOBbIM ugesM. [leMoHCTpUpylowmin ux Ha rpakTuke
AOrDKEH UCNONb30BaTb CUMbHLIE aprymMeHTbl, crnocob—
Hble NpocseLwaTs 1 ybexaars. Ho Takue npyMepbt Asss—
IOTCA BCEro Nullb O4EBUAHLIMW NOCNEACTBUAMU TOrO,
4TO UM NPeUIeCTBOBaNO, 3TO LLIAru Briepeq, Kaxabi u3
KOTOpbIX, B3ATbIA MO OTRENLHOCTY, He NMeeT 6onbLIoro
3HA4EHUs, OHaKO B COBOKYMHOCTW OHY CrocobCTBYIOT
3aBoeBaHWo Mupa Hosow uaeen. 1 ecnn Kakon-nnbo
N3 TaKUX LLIAroB OKa3bIBAETCA 3aMeTHee Apyrux, To 310
MPOVCXOAMUT NULLL NOTOMYy, YTO OH Bbin caenaH B Takon
ncuxonoruyeciit MOMEHT, Korga Heposepue U coM—
HEeHUe YCTynaloT foBepwio U Hapexpae. Takywo paboty
4acTo MOXHO Ha3BaThb BLIKAIQWIENCA, HO HAKOTAA — BE—
AIAKOM, XOT]R MHOrMe nonaraiT obpaTHoe. OgHako ans
TOro, 4To6bl CTaTh BENWKMM, HAA0 GbiTh Nepeonpoxod-
uem. B paHHom Bonpoce 3ta abcontoTHO Hem36eXHO.

MoctaebTe NGO U3 NOCREAHUX MORENEN a3ponna-
HOB PAAOM C annapatom J1aHrnmn — ux rpoToTUNOM, U Bbl
He HaN[eTe Y HOBbIX MaLLUH HY OfIHOMO CePbEe3HOro Ho—
BOBBEfeHWUNA. Tam CTOAT Te Xe caMble CTapbie nponen—
nepbl, TAKUE Xe HaKNOHHLIE KPbifibs, T Xe pynu 1 cta-
6unM3aTopbt — MEXAY HUMK HET HA OQHOM0 38METHOO
oTnn4usa. Koe—KTo yxe norsITancA cnpaTaTth CBOWU 01—
KpbiTus», TOYHO TaK Xe, Kak CTPayC, KOTOPbIA 3apbiBaeT
ronosy B Necok. A B CBOIO 04Yepefib, BCEX MMEIOLLUXCA
BO3gyxonnasarenen (Mx NONAIOXUHbI] MPEeBO3HOCHAT KaK
nokopuTenen n BnacTenvwHoB Bo3ayxa. XoTs 6onee no—
pobatowmm bbino 6bi NpUBETCTBOBATL Takum obpa3om
Ixona [1. Pokdiennepa. A noka npv UMeIOLWEMCH yXxe



cen4ac B M306unun BbICOKOKNACCHOM TOMNNBE Mbl NPO—
AONXaeM XaaTtb NoABNEHWUA ABUraTens, KoTopei 6yaer
cnocobeH abecnevnTb NPOTUBOCTORIHUE CUNAaM rpaBu-—
TaLUMU HE TONBLKO B OTHOLLEHN COBCTBEHHOTD BECa, HO
¥ MPUMEHUTESBHO K Macce, B HECKONLKO pas npesbilia—
tOLLIEN ero Bec.

BoamoxHocTtu asponnaHa I'13Hrnu 6binv npogemMoHc—
TpupoBaHbl Becbma ybeauTensHo. 1 TeM He meHee OH
He ABNAETCS MaLLMHOW, UMEIOLLIEN NPaKTUYecKoe 3Ha—
yeHne. 3ththekTUBHOCTL ero CUNOBOW YCTaHOBKU He—
BbICOKa, B3NeT arnnapaTta, noanepXxaHuwe pasHoBecUs
B Npouecce noneta u ero Nocapka OoCyLWesTBNAOTCA
¢ Tpynom. OgHako rnasHbiv gedekT 3Toro asponnaHa
COCTOUT B TOM, 4TO NPH BCTPEYE C HUCXOORALLUM NOPbLi—
BOM BeTpa OH oka3biBaeTcA obpeyen. B atom cmuicne
6onee npepnoYTUTENEH renukonTep, X0TA Mo Apyrum
npuYnHaM Henpuemnem v oH. KoOHCTpyKUMA yernewHoro
neTaTensHOro arnapara Taxenee eo3ayxa byger 6a3u—
pOBaTLCA Ha KapawHaribHO HOBaTOPCKUX NPUHLMNEX U
CMOXeT O0TBeYaTb BCE BblABUraeMbiM TpebosarusM.
Ero matepuanusauus He 3a ropamu, v korga 3aTo Cny—
4YUTCA, NPOM3BOACTBO U MNPEanpPUHUMATENLCTBO NoNy—
4aT HEBUAAHHLIN paHee UMMyNLC pa3sutus. U ato He—
NPEMEHHO NPoX30KaeT, ecnn TONbLKO MPaBUTEnbLCTBO
CHOBa He npuberHeT K UCNoNb30BaHWUIO TEX MEeToRoB
MCNAaHCKOM MHKBU3MLMW, KOTOPbIE YXKEe Q0Ka3anu csoe
pa3spywuTensHoe Bo3pencTeve Ha becnposoanyio ne—
pefiavy — uaeanbHoe CPeAcTs0 NPeBpaLLeHns Henose—
Ka 8 abconioTHOro BnacTenvHa Bo3agyxa.

Hwukona Tecna
Hoio—opk, 13 centabps, 1908



PA3roBOP C NNAHETAMMW
Collier's Weekly, S chespans 1901 r.

OT penakTopa. — M-p Hukona Tecna goctvr yausu—
TelbHbIX Pe3ynbLTaToB B UCCIIEQOBaHNAX 3NEKTPU—
4ecTBa. Tenepb, Ha 38pé HOBOro BEKa, OH 06bABWI 0 [0~
CTVKEHMN, KOTOPOE U3YMUT BECL MUP 1 3aTMUT Hanbo—
nlee cymMacbpoaHy0 MEYTY CaMOro thaHTasnpyiowiero n3
yueHbix. [1o ero yTeepXAeHnio, OH nomny4un coobLyeHne
13 orpoMHoro 6e3s03[8YLUHOMO NPOCTPaHCTBa, CUrHal
or obutarenei Mapca, unv BeHepei, nm kakon—To gpy-
rov poacTeeHHow nnaHets!! V1, Gonee Toro, U3BECTHbIE
y4eHble, Takve kak c3p Hopman JIlokbep, CKNOHHbI CO—
rnacurscs ¢ M—pom Tecnoi B ero Nopas3nTesibHbIX 38—
KrioYeHusx.

M-p Tecna He TONLKO OTKPhIN MHOrMe BaXHbie 38—
KOHOMEPHOCTY; 6OMNBLUMHCTBO ero u3obpeTeHni nMeet
NpaKTU4ecKoe NPUMEHEHNEe; B Ya8CTHOCTH, B UCMOMNb30—
BaHUW TUTaHMYecKon Molym Huarapckoro sogonaga v
OTKPLITU HOBOIO BAO8 OCBELLIeHWS C TOMOLLbIO BaKY—
yMHbIx TpY6oK. [o ero 3asBnenmo, oH peLunn npobnemy
TenerpacupoBaHns 6e3 NPOBO[OB UMM UCKYCCTBEHHBIX
rpoBOAHVKOB MOBOro BUAA, NCNONb3YS B KA4YECTBE CPE—
Abl Semmio. C noMoLbio 3TOro npuHuMnNg oH 0Xuaaet
BO3MOXHOCTU NOCLINaTe COOOLUEHYA NOL OKEaHOM ¥ Ha
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nmoboe paccTosHwe Ha NoBEPXHOCTU 3emnn. Mexnna—
HEeTHOEe CoObLLEeHUe NHTEPECOBAaNo ero HeCKOMLKO NeT,
1 OH He BuAaen Npu4rH, NoYemMy 6bi BCKOPE HE MOoNy4uTh
BO3MOXHOCTL obLyarscst ¢ Mapcom unm sBcemu mupa-—
mut CONHEYHON CUCTEMbL, MHOIVE N3 KOTOPbIX Hacene—
Hb! PAa3yMHbLIMU CYLLIECTBaMM.

Mo npocs6e Collier's Weekly m—p Tecna npeacrasnn
OTKPbITOE MUCLMO O TOM, YEro OH OXWAAET [OCTUYL N
KaK OH HaneeTcA yCTaHOBUTL COOBLEHVE C NNaHeTamu.

Mges koMmyHUKaumm ¢ obutaTtenamu apyrux Mupos
ctapa. Ho MHorue rogbl OHa BOCNPUHUMAanNach TONMbKO
Kak NoaTu4eckas Me4Ta, KoTopad Hukdraa He Byper
BOMNOLLEHA B XWU3Hb. /1 BOT C OTKpbITUEM 1 COBEPLLIEH—
CTBOBAHWEM Teneckona u sce 60/bLLUM pacLLiMpeHuem
3HaHui 0 Hebe ee Bo3AenCTBME Ha Halle BooGpaxeHne
YCUNIANOCH, 1 Hay4HbIE [OCTVXEHU: B TeHEHWe nocnea—
He# YacTu XIX Beka, Hapsagy C PassuTMEM TeHAEHUUN
uwneana npvpoge! cornacHo lete, ycununm ee go ToM
CTeneHu, YTO, KaXETCS, OHa 0MKHa CTaTb AOMUHMPYIO—
LLiert uaeet TonbKo Y4To HaYaBLuerocs Beka. CrpeMneHne
3HaTb 4TO—TO O HaLLMX cocefax B 6earpaHniHbIX rnybu—
Hax KOCMOCa NoPOXAEHO He NPa3aHbIv NoGoNLITCTBOM
unu Xaxxaon sHakui, Ho 6onee rny6okoR NpUYMHON,
3TO YyBCTBO, rNyb0K0 KOPEHSLLEECA B cepaue Kaxaoro
YENOBEYECKOro CyLLeCTBa, COCO6HOro MbICIUT.

Kak arto cny4aetca? Kto 3Haer? Kvo moxeT onpe—
[enuTb rpadvubl BO3AencTBUiA npupoabl? BoamoxHo,
ecnu 6bl Mbl MO ICHO 0CO3HAaTL BECb 3aMbICNIOBATbIN
MEXaHW3M BOCXUTUTENbHOrro CNeKTakff, HernpepbIBHO
Pa3BOPaYMBAIOLLErOCA NEPEA HaMK, PEBHO KaK U Npo—
creguTb 3TO CTPEMIEHUe [0 ero OTAaNEeHHOro UCTOKS,
Mbi Mornuy Gbl 06HaPYXUTb €ro B ropectHbix konebanm—
AX 3eMnn, KOTopble Ha4Yanucb, Korga OHa okasanach
pasny4yeHa co cBoum He6ecHbiM poguTenem.



Ho B Haw Bek 3OpaBOro CMbLICNA HEYAUBUTENBHO
BCTPETUTL JIIOAEN, KOTOpble W3AEeBalOTCA Haf Camoin
vgeen OCYWIECTBNEHUA KOMMYHMKaUWW C NNaHeTon.
(pexpge BCEro oHWU BLIABUIAIAT GprYMEHT @ TOM, 470
CYLLECTBYET MNiLb Manas BepPOATHOCTb TOro, Y10 APy~
rve nnaHeTbl Boo6LYe obuTaemMbl. STOT aprymMeHT MeHs
Hukoraa He ybexpan. B ConHeuHon cucteme, noxoxe,
eCTb TOfbKO ABe AnaHeTs — Bexepa w Mapc, Ha ko—
TOPbIX BO3MOXHO CYLLIECTBOBaHWE XWU3HW, NORoGHOR
HalLen; HO 3TO He O3HA4AET, YTO Ha BCeX fylaHeTax He
MOXeT BbiTb apyrux hopM XU3HW. XuMn-eckue peak—
UMM MOFYT OCYLLIECTBAATLCA 683 NOMOLM KUCNOPOA3,
1 BONpoc 06 abcomoTHON HEOBXOAUMOCTY XUMUYECKMNX
peaxumn ana obecriedeHus CyLLEeCcTBOBaHUA Opraln3o—
BaHHbIX CYLLIECTB BCE ewe 0TKpbIT. Mps npes coctout B
TOM, 4TO ffa3BuUTHE XN3HU MOXET NpusecTu K hopmam
CYLLECTBOBaHWA, KOTopblie ByayT BO3MOXHbI 6e3 nuta-
HUA 1 KOTOpble He 6yayT CKOBaHbI COOTBETCTBYIOLLMMM
orpaHudeHnamMu. Noyemy XunBoe CyLecTsBo He MOXET
nony4artk BCi0 HEOOGXOOMMYIO 3HEPrUI0 ANA Xu3Hepe—
ATENbHOCTU U3 OKpYXaloillen cpefbl, BMECTO notpeb—
neHvs egbl 1 Npeobpas3oBaHus ¢ NOMOLLBIO CNOXHOFO
NpoLecca 3HePrun XMMUYECKNX COBANHEHWUI B 3HEPr IO
xu3HeobecneyeHus? '

Ecnu 661 Ha ogHOM U3 nnaHeT Bbiny Takue CyLecT—
Ba, Mbi Bbl He 3HaNMM 0 HUX NPaKTU4eCKn Huyero. fa n
He CTOWUT 38X0AuTh HACTONbKO AAneKo B CBOMX Aony-
LWEHUAX, MOCKONLKY Mbl C FOTOBHOCTBLIO NOnaraeM, YTo
B TOW Xe CTerieHu, B KOTOPOM YMEHbLUAETCS NMOTHOCTb
atMocdepbl, UCHESAET W BRara, 1 raHeTa saMep3aeT;
OpraHuyeckas Xu3Hb MOXET TaKXXe NOABEPraTbCA CO™
OTBETCTBYIOLLUMM U3MEHEHUAM, BEAYLIMUM B KOHEYHOM
uTore K NOABNEHUI0 Takux ee hopMm, KOTopbie, B COOT-
BETCTBMM C HALLIMMW CErogHALLINVIMI NPeACTaBNeHUaMI
O XW3HW, HEBO3MOXHbI. A C FOTOBHOCTBIO COMNaLlyCh,



KOHE4HO, YTO ECAM CNYYUTCR HEOXUAAHHAA KaTacTpo-—
tha moboro Bupa, BCE XU3HEHHbIE NPOLECCHI MOryT
OCTaHOBUTLCS; HO ECIIN U3MBHEHWE, HEBaXHO, HACKoNb—
KO OHO BEAWKO, NOCTENEHHO ¥ 3aHUMAaET rofbl, TaK YTO
KOHEYHbIE PEe3YNbTaTbl MOryT BbiTh UHTENNEKTYalbHO
CMpOrHo3upoBaHbl, A He MOy HEe [iyMaTb, YT0 pasyMHbie
CYLECTBA BCE Xe HanayT cnocob cyluecTBosaHms. OHu
apanTupyloTca K CBOEM NOCTORHHO WU3MeHsIoLenca
okpyxatoLuen cpene. Takum 06pa3oM, A HAX0Xy Brof—
HE BO3MOXHbIM, 4TO Ha 3amep3uien rnaHeTe, Takon,
KaKow, npegnonoxuTensHo, asnseTca Hawa Jyka, Bce
Xe MOryT CylecTsosaTb pasyMHble CylliecTsa — B ee
Hefpax, ECNU He Ha NMOBEPXHOCTH.

Flepepava curianos
na 100 000 000 munb!

Takum 06pa3oM, npeacTaBnAETCA CMNOPHbIM, YTO
BO3MOXHOCTb NepefaBaTb CUrHalbl Ha rpaKkTuyec—
Ky HeBo0obpa3uMbie pacCTORHUA B NATLAECAT Unn CTo
MUIIMOHOB MUMNb HaxoauUTCA 3a NpefenamMu Yenose-—
HECKMX BO3MOXHOCTEN M ymenun. PaHblie 310 morno
6biTb yOeauTensHbIM aprymeHToM. Cenvac aTto He Tak.
BONLLUMHCTBO TeX, KTO C 3HTY3Ma3MOM OTHOCUTCA K
TeMe MexXnnaHeTHoro obuieHus, Bo3naraioT Hagexab! -
Ha CBETOBOW NyY4 KaK Haunyyllee BO3MOXXHOE CPEfCcTBO
Takoro coobiueHnn. [lencTeuTenpHO, CBETOBas BOMHA
6naropaps ceoen HeBepoATHOM BbiCTpaTE pacrpocTpa—
HEHWUA MOXKET NpeoaonesaTbh KGCMOC Nerye, 4eM BOosHb!
MeHee ObICTpble, HO NPOCTOE PacCyXAeHWe NOoKaxer,
41O 06MeH curHanamu mexagy Halewn 3emnen u ee
cocepsamm no CanHevHom cucTeMe ¢ MX NOMOLLLIO He—
BO3MOXEH, 10 KpaiHen Mepe B HacTosiLee Bpema. [na
WNMOCTPaUWMM faBanTe NpeacTaBuMm, YTO KBaApaTHan
MUNS 3EMHOI NOBEPXHOCTU — 3TO HAUMEHbLLLBA NNo-—
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LaAb, KOTOPaA MOXET ObiTb BUAHA C NOMOLLLIO NYHLLIBro
TENESCKoNa 13 ApYrmx MMPoB — NOKPbITa NaMMNamMn Haka-
NUBAHKA, YCTAHOBAEGHHbBIMU Tak, YTo, Byay4n 3aXOKeHbl,
oH1 06pasyIoT MOCTOAHHYIO CBETALLYIOCA NOBEPXHACTL.
[ns nonnepxaHuAa 3TMX namn B pabo4em COCTOAHWM
Ham noTtpebyeTCA He MeHblie CTa MUNNMOHOB Noa—
AMHbIX CWUM, 4TO BO MHOTO Pa3 NPEeBLILLIAET KONMMHECTBO
3HEprun, HAXoOAALLEACS B HACTOALLIMIA MOMEHT B pacrno-—
PRXEHWK BCEro Yenose4ecTsa.

Ho c nomoupbio HOBATOPCKUX CPEeacTs, npeanara—
eMbIX MHOW, fi MOTy Nerko NPoAEMOHCTPUPOBaTh, 410,
pacxopgys He 60rnee ABYX ThiCAY NOLIAAMHBIX CWf, MOXHO
repeaaTb CUrHan Ha Takyw nnaHerty, kak Mapc, ¢ Tou
Xe TOYHOCTBLIO ¥ YBEPEeHHOCTLIO, KaK Mbi Cel4ac oT—
npasnsemM no nposofam coobLueHua ns Heo-Vopka B
Mdunagengduio. 3Ty yCTponCcTBa — Pe3ynbTaTt AnuMTens—
HbIX 3KCMEePUMEHTOB U HENPepLIBHOMO YCOBEPLLEHCTBO™
BaHuA.

MpumepHo aecaTsL Net Hasag A 06HapyXxwun ToT haxr,
YTO Nepefaya 3NeKTPUYECKOro TOKa Ha PacCTOAHUE COo—
BEpPLIEHHO HeobA3aTenLHO nogpasymesBaeT Hanuuune
NpoBoAa 3a3eMneHns, HO 4To NMoboe KonM4ecTBo 3Hep—
rMm MoxeT 6bITb NepeaaHo C UCNoNb30BaHWEM OAUHOY
Horo nposofa. A NPoUNNIOCTPMPOBaN 3Ty 3aKOHOMEP—
HOCTb MHOFOYUCTIEHHBIMW 3KCMNEPUMEHTaMM, KOTOpLIE
B TO BPEMSA NPUBNEKIA ONPEAENEHHOE BHUMAHUE Hay4—
HbIX KPYroB. ) '

Mocne 3TOi npakTMYECKOW RemMOHCTPpauun MouM
CNEAYIoLIMM LLIBTOM BbiSI0 MCNonb30BaHKe CaMON 3em—
MM KaK Cpefgbl ANA NPOBEABHMA TOKa, 4TODL! 06oMTUCH
6e3 npoBOAOB U BCEX APYrMX MCKYCCTBEHHbLIX NPOBOA -
HuKoB. Tak A npuwien k paspa6oTke cucTembl Nepeaayu
3Heprun 1 Tenerpacum 6e3 uCnNoNb308aHWA NPOBOAOE,
KoTopas 6bina mHo onucara 8- 1893 r. TpyaHoctw, ©
KOTOPLIMU R MEPBOHAYANLHO CTONKHYNCA NPY Nepeaaqe
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TOKa € NoMoLLb0 3emniu, Bbinu orpomMHbiMK. B To Bpe-
M#A y MeHs BbiNo Tonkko 0bs14Hoe obopyaoBaHne, KoTo—
poe, KaK a1 06Hapyxun, okasanoch HeahPEeKTUBHBLIM, U
A HemeNeHHo CKOHLIeHTPUpOoBan BHUMaHWe Ha coBep—
wieHcTBOBaHUW NPUOOPOB ANA 3TONM CNeunansHon Lenu.
3Jra pabota notpe6GoBana HECKONLKO 1T, HO HaKoHeL 5
npeogonen Bce TPYOAHOCTU U Npeycnen B Co3faHuy npu—
60pa, KOTopbIN, ecnin 0GLACHATL €ro AEACTBUE NPOCTbIM
A3bIKOM, HaMomuHaeT no NpuHUUNY paboTsbl HACoc, KO-
TOPbIY BbIKAYUBAET 3NEKTPUHECTBO M3 3eMu 1 3aKaqm—
BaET ero 06paTHO B HEE HA M’MIraHTCKOW CKOPOCTH, TakUM
06pa3om co3paBan ToKW NYNLCaLUK, Unn Bbamymenm,
KOTOpbie, Nnpoxoas Yepe3 3eMnio Kak 4Yepe3 Nposog,
MOXHO 6biNI0 perucTpUpoBaTh Ha OFPOMHBIX PacCToA—~
HUAX C NOMOLLbIO TLLATENBHO HACTPOEHHbIX NPUEMHbIX
cxeM. Takum cnoco6om MHe yaaBanoch NepenaBaTh Ha
pacCTOsiHWE HE TONbKO BO3AEeMCTBUA Manon addiekTus—
HOCTY C L|EeNbHo NOAAaYM CUrHaNa, Ho U 3HAYUTESbHbIE KO~
NUYeCcTBa aHepruu, v ganbHerLIne OTKPbITUA, KOTOPbLIE f
cnenan, yéegunu Mexs, 4T0 1 B NepCnexkTUBe npeycneio
B 6ecnposoaHOA Nepegaye sHepruut 4ns NpoMbiLLeH—
HbIX LieNen C BbICOKON CTENEHbLIO 3KOHOMUW U Ha nuboe
paccTosHue, Kak 6bl Benmko oHO Hu 6bino.

xcnepumenTtsl B Konopago

Ina pansHedwen pa3paboTky msobpeteHus A OT-
npasuncs B Konopapao, rae npogonXkun cBon uccnego—
BaHWA B 3TOM W APYrux HanpasneHusax, OAHUM U3 KOTo—
pbix 6bIN0, B YACTHOCTH, TO, KOTOPOE A CEeNYac cHUTalD
naxe bonee BaxHbiM, YeMm BecnposopHan nepepadva
3Hepruu. 1 oprannsosan nabopaTopuio NobNM3ocTy o1
Mankc-Tuk. Yenosusa ynctoro sosgyxa rop Konopago
0Ka3afiuCb UCKNIYUTENbHO BNaronNpUATHLI ONA MOWUX
3KCNEepUMEHTOB, U pe3ynbTaThl Obinn AN\ MEHA CaMbl—



MU oTpanHbIMU. A 06HapyXun, H4TO MOFY He TONLKO Co—
BepLUaTL BonblLie (hrU3nMHecKon U yMCTBEHHON paboTol,
yem 8 Hblo—opke, HO ¥ YTO 3NEKTPHUYECKUE BO3RENC
TBWA U U3MEHEHWA HabmoaaTCA Bonee Nerko u oT4eT—
nmBo. Heckonbko neT Ha3ap 6bino NpakTU4ecKn HeBo3—
MOXHO NPON3BECTM MCKPOBOW paspsA AnvHon 20 unn
30 dyToB; HO A 6e3 Tpyaa NPOU3BoawUN paspaabl ANv-—
How Bonee coTHK hyTOB. SHEPrUA aNEKTPUYECTBa, BOB—
NeYeHHoro B annapaTypy CUNLHON UHAYKUMK, Npexpe
M3MEpANach BCEro HECKONbKUMW COTHAMM NoWaauHbIX
cvn, a A NPoV3BOAVIT NEpPEMELLIEHNS 3NEeKTPU4ecTBa ¢
3HEepruen CTo AeCATb TbiCAY NOowaguHbix cun. Paxee
nony4anock AOCTUraTb TONLKO HE3HaYUTENbHBLIX Hanpsi—
XEHWA 3NEeKTPU4EecTBa, Tenepb A noayyan NATbReCcAT
MUNNWOHOB BONbT.

ConytcTeyiowme mnniocTpaummn, paBHO Kak U KX
OMUCaHus, B3RTbiE U3 CTaTbW, KOTOPYIO § Hanucan gnA
Century Magazine [«[pobnema yBenvqexus aHeprumn
YyenoBekar], MoryT CnyxuTk NS nepenayvn naen o pe—
3ynbTaTax, KoTopbie A MOAY4UN B YKa3aHHLIX Harnpasne—
HUAX.

Muorue niogu B Moei obnactu yguBnanuCb 3TUM
pesynLTatam 1 CrpaLUvBany, 410 A MbiTalocb CAenaTsb.
Ho yxe Hefaneko To Bpems, KOrga npakru4yeckue pe-
3ynbTaTthl MOWX Tpyaos GyayT NpencTaBneHbl MUPY, U UX
BnuaAHve ByaeT owyLyaTtees nosctogy. OgHuM U3 Heroc—
pegcTBeHHbIX Pe3yNbLTATOB CTaHeT 6ecrpoBogHas nepe-—
Aava coobLUeHiA, N0 MOPIO UAK NO CYLLE, HA OrPOMHbLIe
paccTosHuA. A yxe NPoAeMOHCTPUPOBaN C NMOMOLLLIO
peLLaiowmxX UCMbLITAHWA NPaKTUYECKYD OCyLuecTeu-
MOCTb NEepPenayqn curHana ¢ NoMoLLbLIO MOeilt CUCTEMbI
0T OAHOW 0 APYIroM TOYKU 3eMHOr0 LLIapa, HeBaXHo, Ha~
CKOMbKO yaaneHHsIX Apyr oT apyra, U BCKOpocTyv A o6pa-
LYy HesepyIloLLMX B CBOIO Bepy.



Y MeHs ecTb BCE NPUYMHBLI NO3APaBUTL CEOR C Tem,
4YTO B XOQE 3TUX IKCMEPUMEHTOB, MHOTVE U3 KOTOPbIX
b UCKNIOYUTENBHO TOHKUMWU U PUCKOBAHHBLIMN,
HW 1 CaM, HU MOM BCCUCTEHTbI HE MONYHUNU HUKaKUX
nospexgeHui. Bo spemsa paboTul € 3TUMU MOLUHLIMMK
3NEeKTPUHECKMMU KonebaHusaMu UHOTAA NpoucXoaunn
cambie Heobbi4HbIE ABNEHUA. L13—3a HEKOTOPOn nHTep—
thepeHumM konebaHn Ha OrPOMHbIe PACCTORHUA MO
BbICKAKMBAaTb HACTOAWIME OrHEHHbLIE LUapbl, 1 ECniK Obl
KTO—TO HaxoAuncs Ha ux Nyt uin B6n1M3su, oH Gbin 6ol
MOMEHTanLHo yHUYTOXeH. Annapatypa, nogobHas Toi,
KOTOPYHO MCNOMNb3YI0 A1, MOXET flerko youts cpasy Tpuc—
Ta ThiCAY Yenosek. H 3ameTun, 4To Harpy3ka Ha Mowx
8CCUCTEHTOB Obia CUNbHON, K HEKOTprle U3 HUX He
CMOINiu BblfiepXaTb KPUTHMHECKOrQ HEPBHOMC HanNpsbke—
HuA. Ho 3T onacHOCTM HE JOMMHUPOBANWU BCELENO, U
ynpasneHu1e annapaTypoi, ryCcTb 1 MOLLIHOW, He coaep—
ano B cebe HuKakoro pucka.

Korga s ynyqwan csBou npubopbl Ons nonyyYeHus
MOLLHBIX 3MEKTPUYECKUX OENCTBUN, f TakxXe coBep-—
LLEHCTBOBAN YCTPOWCTBA ANA obHapyxXeHus cnabwbix
nocnegcTeuir. OgHon N3 Hanbonee MHTEPECHbIX, 8 TaK—
XE UMEIOLLIMX OrPOMHYIO NPaKTUYECKYIO BAXHOCTL CTa~
na paspaboTka onpepeneHHbix npucnocobnexun ans
06HapYXEeHUs Ha PACCTOARUN B MHOTO COTEH MWL NpY-—
61XaIOLWLEroCA WTOPMa, ero HanpasneHnsa, CKopocTH
¥ NPORAEHHOr 0 PaccToAHNA. 370 060opyRoBaHWe HaBep—
HAIKa OKaxeTcs LeHHbIM 8 ByayLuux MeTeoponormyec—
Kux HabmopgeHusx u ucenegosanuax n ynet ocobeHHo
NONEe3HO ANA MHOMMX Lienen MopennasaHus.

WmMeHHO B xofde 3Toi paboThl 5 BNepBbie 3aMEeTUN
TAVHCTBEHHbLIE BO3AEACTBUA, KOTOPLIE Bbi3Banu Takomn
HEO6bIYHbIN MHTEPEC. f yCoBEepLLEHCTBOBAN COOTBETC
TBYIOLLYIO annapaTtypy Takum obpasom, 410 U3 ceoen
nabopatopun 8 ropax Konopago mor 4yBCTBOBaTS, TakK
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CKa3aTh, MyNbC 38MHOr0 LUapa, PErMCTPUPYA BCE U3ME—
HEHUS! 3NEKTPUYECKOro NONS, BO3HMKAIOLLME B paguyce
OAVHHAAUAaTH COTEH MU,

OwenomnenHbit yocnexom

1 Hukorpa He cMmory 3abbiTb NepBble OLUYLEHWA,
KOTOpbie A UCMbITar, Korda MHe B ronosy NpuULUIna go—
rapgka, 4To 1 06HapyXun He4To, YTo, BO3MOXHO, MOXET
UMETb HEUCYUCIUMbIE NOCNEACTBUA ANA YENoBeYecT—
Ba. #1 owyian, kak 6yRTo NPUCYTCTBYIO NPU POXAEHUN
HOBOIMO 3HAHUA UMK PacKPbITUY BENMYAALLIEA UCTUHDI.
Haxe cenyac BpeMeHamMm A MOy XXVBO BCNOMHUTL 3TO
npomcLLecTBMe 1 yBUAETL CBOWM NpUBOoPbI, Kak ByaTo oHU
B CaMmoM fiefnie HaxoasTCH nepenoc muon. Mow nepenie
HabnogeHua peLumMTenbHO OLeNnoMnnmM MeHs, Kak 6yaro
B HUX NPUCYTCTBOBAN0 HEYTO TAUHCTBEHHOE, ecnv He
CKasaTh CBepXbeCTeCTBEHHOE, U A Bbin B OgUHOYecTse
8 cBoei NabopaTopuM HOYbIO, HO B TOT MOMEHT Uges o
TOM, 4TO 3TV BO3MYLLIEHUS MOTYT BbITb CUrHaNamMm, KoOH—
TPOMpyEMbIMI Pa3YMOM, eLLiE He ABWUNAach MHe.

Namenenun, koTtopbie s 3admkcuposan, boinn ne—
PUOAUHECKUMU U C TAKUM ACHBIM YKa3aHMEM Ha Konn-—
4ECTBO ¥ NOPAKOK, YTO OHK HE MO BbITh CREACTBUEM
HW OfIHOW M3BECTHOM MHE NpuinHbl. KoHe4wHo, MHe Bbinm
M3BECTHbI 3NEKTPUYECKUe BO3MYLLEHUS, APON3BoaN—
mbie ConHuem, CEBEPHbIM CUAHWEM W TOKaMK 3emMmm,
HO R Obtn yBEpeH, HECKONBKO MOXHO ObiTh yBEpeHHbIM
B 4eM~TO, YTO 3TU U3MEHEHUA He Dbl Bbi3BaHLI H
OQHOM M3 3TUX nNpuuurH. Nprpoga Moux akcnepumeH—
TOB NPEROTBPaLLana BO3MOXHOCTb 3MEHEHWA, Bbi3bl—~
BaeMbIX armMoctepHsIMU BO3SMYLLEHUAMU, O KOTOPbIX
OMPOMETHUBO IOBOPSIT HeKoTopble. Yepes HekoTopoe
BPEMsA B MOEW rosioBe BIECHYNA MbiClb O TOM, 4TO BO3~
MyLWEHWA, KoTopbie A HaGAoaan, MoryT HaxoguTbCs



nof KOHTponem pasyma. XoTsa A He Mor pactumtpoBaTh
UX 3Ha4eHuR, ObIN0 HEBO3MOXHO AYMATb O HYX Kak 06
abcanoTHo cny4YaiHbix. Bo MHe HenpepbiBHO pocno
4YyBCTBO, YTO 8 Bbin NEpPBbIM, KTO CNbILLIAN rNpuYBeTCcTBNe
OfHOM NMaHETbl ApYroN. 3Ty 3nNeKTpU4eckne CurHansbl
NpecnenoBany Kakyio—To LUenb; U UMEHHO 370 yoexae—
Hue 8 nanoxun obuwectsy KpacHoro Kpecra, korga oHoO
rIoNpOCUNO0 MEHA YKa3aTb OAHO Y3 BOSMOXHBIX BEMIMKMX
AOCTUXEHWIA CReytoLLe COTHU NEeT: BO3MOXHO, 3T0 By—
HeT nofATsepXaeHWUe 1 UCTONKOBaHWE 3TOro NNAaHETHOr o
BbI30BA HaM. ) ‘

C moum soaepaluenvem B Hoto-lopk bce Moe BHU~
maHue nornotuna Gonee cpoyHan paboTa; HO A HUKOr—
Aa He nepecTtagan gymatb 06 3TUX 3KCNEepUMEHTanb—
HbIX AaHHbIX U HabnogeHuax, caenaHHbIx B Konopapgo.
f NOCTORHHO Npunaran ycurua K yryqLleHnio 1 coBep—
LLEHCTBOBAHWIO CBOE annapaTtypbl U B MakCUMarbHO
KOpPOTKUI CPOK BO306HOBMUN CBOU NPepBaHHbIE U3bicKa—
HWA C TOro MecTa, rae s 6bin BbIHYXXAEeH OTNOXUTL UX Ha
Bpems.

O6ujeHne ¢ mapcMaHaMu -

Ha coBpemeHHOM cTaguM passuTUA He CyLLECTBYET
HeMNpPeogoMMBbIX NPEenATCTBUR ANA CO3A8HUS YCTPOUC
TBA, CNOCOGHOro NepepasaTth curHan Ha Mapc, pasHo
KaK 1 He cocTaBnseT 6onbLLoN CROXHOCTY 3anucbiBaThb
CUrHanbl, Nepepalowmecs Ham obuTarTensMu aTon nna—
HETbl, ECM OHWU UCKYCHbI B 3nekTpuke. Ecnn obuienne
ByneTt ogHaxabl YyCTAHOBNEHO, NYCTh W H3 CaMOM Npo-—
CTOM ypoOBHe, Hanpumep, 06blvHOro psaga uvdp, nepe-
X0oA K 6onee BpasymutensHomy obLeHnio bypeT bbicT—
pbIM. ABCOmMIOTHaA yBEPEHHOCTb B TOM, 4TO NpyYeM 1 06—
MeH coobLLeHUAMM YCTAHOBNEH, NOABUTCS TOrAa, Korga
Mbl CMOXEM OTBETUTb, Harnpumep, uudpon «4HeTbipen
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Ha curHan «ofgxu, gea, Tpu». Mapcuatxe, wnv obutartenu
TOW NNaHEeTbI, YTO NOCLINAET HaM CUrHanbl, Cpasy non-
MYT, 4TO Mbl TOAManu ux coobLLeHne B Ny4uHe KocMoca
v nocnanu otser. [epepaTb nHpopmaLuio o gopme Ta—
KM CnocoBoM XOTb W O4EHb CIIOXHO, HO HE HEBO3MOX—
HO, M A yXe HaLen cnocob genaTb 3T0.

Kakow konoccanbHbI TOM4OK 310 Bypet anst mupal
Kak ckopo aro cnyumutca? V6o To, 4To 3TO B KaKOW—TO
MOMeHT ByneT coBepLUEHO, BOMKHO BbITb ACHO KaX0—
MY MbICNALLEMY CYLLIECTBY.

Mo kpanHen Mepe Hayka B Bomrpblie. Ho 5 Hage—
I0Cb, 4TO CKOpo GymeT NpoAeMOHCTPUPOBAHO, 4YTO B
XOfie CBOMX 3KCNEPUMEHTOB Ha 3anage A He NPOCTo Co—
3epuarn BugeHue, Ho rnoman orbneck Benukon u aéco—

NIOTHON UCTUHBI.
Y



NEPEQAYA CUTHANOB HA MAPC —
NMPOBNEMA 3NEKTPUHECKON
MHXXEHEPN

Harvard Mustrated — mapr 1907 }.

Havane 1900 r., Bce eLle X1BO Bre4aTNeHHbIA on—
BpeﬂeneHHblMM HabnogeHusaMy, Kotopsle a8 caenan
HEe3aJonro A0 3T0ro, U YyBCTBOM, HTO MPULLAO BpeMms
NOAroTOBUTL MUP K 3KCMEPUMEHTY, KOTOPbIA BCKOPOCTU
6yneT npoBeneH, A OCTAHOBUNCA HA OCYLLECTBUMOCTH
MEXMNaHETHON Nepefiayy CUrHanos B CTaTbe, KOTopas
nosiBMNach B UIOHLCKOM Homepe Century Magazine Toro
Xe rofa. Hrobbl CKOPPEKTUPOBAaTL HEBEPHbIA PENOPTaXxX,
MoMy4UBLLIMIA LLMPOKOE XoXaeHWe, 6bino onybnMkoBaHo
3anenenue B Collier's Weekly ot 9 chespana 1901 r.,
B 06WmMx YepTax onpenenstoLlee Moo noauumo. C Toro
BPEMEHMN MOU MbICHM GbiNK CKOHLEHTPUPOBaHBI Ha 3ToM
TeMe, U Kak HabniogeHus, Tak n NPeanonoXeHua yeunu-—
NN MO0 U3HAYANbHYI0 YBEPEHHOCTb.

fmaBHbIM M3 CTUMYNUPYIOLLMX BO3AENCTBUi Gbina
pasobnayaiowlan pabota lNepcusansa floyanna, onu-
caHHas B KHWUre, KOTOPOWA MeHA noqTuna obcepeaTopun,
HOCALLAA ero UMA. HUKTO He MOXET B3rMAHYTb Ha ero
rnobyc Mapca 6e3 4yscTea afCONITHOrG U3YMNEHWR,
ecnu He 6naroroseHuA. 31a pa3meTka, BCe eLLe He Non—
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HOCTLIO PasnUYEHHas 1 HEMOCTUXUMASR, HO, O4EBUOHO,
npeaHasHavYeHHan ana NPakTU4ecKon uenu, MoXeT nin
OHa He COAEepXaTb 3anvcu C ry6oKUM CMbICNOM, 0C—
TaBfEHHOW NPeBOCXOAALLIEN, BO3MOXHO UCHE3HYBLLIEH,
pacon, 4To6bl pacckasaTbe CBOMM MNaatumMm 6paTeaM B
Apyrux mypax o6 oTKpbITbIX TAAHAaX, 0 Xu3Hu n Gopbbe,
0 cBoen coBCTBEHHOW yxacHon cyabbe? Kakoin mory—
wiectTeeHHbI Nagoc 1 Mo6oBb B 3TOW MMraHTCKoM gpa—
Me BeceneHHoM: HO AaBaiTe HafleAThCs, YTO aCTPOHOM
pasrnsgen sepHo, 4ro Mapc — 3To He xonopHas MOru—
na, a obuTanvle c4acTIMBbIX Pa3yMHbIX CYLLECTB, Y
KOTOpbIX Mbt MOrnK Bl yunThes. B ceete Takomn bnecta—
LLiei BO3MOXHOCTU NepeaaYa CUrHarnoe Ha 3Ty nnaHe—
Ty npeacTasnaeT cobo MMeHHo npakTuyeckoe npea-
NOXEeHWe, ANA OCYLLIECTBNIEHUS KOTOPOro He Morna bl
6bITb CNLLIKGM BESIMKA HUKAKanA 4enoBe4eckan XxepTsaa.
MoxHo nu 370 caenaTb? KakoBa BEpOSITHOCTb TOFO, YTO
aTo 6ygeT caenaHo?

OnpegenexHbiin 0TBET Ha 3TU Bonpock 6yaeTt nony—
4YeH B TOT MOMEHT, Korga 6yayT pa3BesHbl BCe COMHe—
HWA, KacaloLMecs BO3MOXHOCTM CYLLECTBOBaHUA Ha
Mapce BbicOKOpa3BuTbIX cywecTs. [psMU3Ha NNHUNA
Ha kapTe loyanna, ux oguHaKkoBas LWMPUHAa M Apyrue
reometpudeckue ocoberHocT camu no-cebe He npep-—
CTaBNAOTCA MHe yBeanTenbHbIMU NOKa3aTENLETBAMMN
WCKYCCTBEHHOr 0 NpoucxoxaeHus. MHe kaxeTcs, 4To Ha
nnaderte, ROCTAToYHO Gonbluow, YTo6Li HE OKOYEeHETb
BCNEACTBUE BYNKaHWYECKOW OeATeNbHOCTU, KaK Halla
JyHa, ropbl JOMKHBLE B TEHEHWUE MUSINUAPAOB NET CPpoB—
HATLCSH C MNOBEPXHOCTLIO, AONWHBI 38N0NHUTLCA, KAaMHW
WCTEPETLCA B NECOK, U B KOHEYHOM UTOre oHa npumet
thopMy rnajKoro LWapoBMAHOr O Tena, a BCe ee pexku no-
TeKyT No reoAe3anyecku rpsamMoim nuxuam. OguHakosan
LUKMPUHE WX Pycen MOoXeT 6biTb CUCTeEMATUHecKn o6LRC—
HEeHa, Ux nNepeceYeHuns, Kakumu Bbl CTPaHHbIMU 1 038~



[AYNBAIOLLMU OHI HU Bbin, MOMYT BbiTb CRyYaRHBIMK.
Ho s coseplueHHo cornaceH ¢ npodheccopom Mopae,
YTO B LIENOM 3Ta yAUBUTENLHANA KapTa nopoxaaer abco—
MOTHYIO0 ¥ HEONPOBEPXUMYIO YBEPEHHOCTb, YTO 3TU KKa-—
Hanb» 06513aHbLI CBOVM CYLLIECTBOBAHUEM CTUMYNUPYIO—
LeMy BO3enCcTBUIO pasyma. Vix orpomMHbii pasmep He
ABNAETCA BECKUM [OBOAOM MPOTUBONONOXHOMY MHE—
HWI0. 3TO MOXET NPOCTO NoapPa3yMeBsaTh, HTO MapcuaHe
o6yananu 3Hepruto Bogonagos. Mbl He 3Haem apyroro
WCTOYHUKE 3HEPrUK, cnocoBHoro 06bACHUTL TaKKUe rpo-—
MagHble BOCTUXEHWUA UHXEHEepHOra nckyccTea. OHu He
Morfnu 6b1 OblTe AOCTArHYTLI YNOBMNEHUMEM COfHEYHbIX
ny4en unvM OTBOAOM Tenna, cooﬁmeHHorc; armocdepe,
MOCKONbKY 3TO, B COOTBETCTBUM C TEM, YTO HaM U3BEC—
THO, noTpe6osano 6bl HeypobHOro u HeadpekTMBHOO
o6opynosaxua. bonbume sogonagbl Mormu 6bl BbiTh
nosly4eHbl OKOMO MNOMAAPHLIX LLAMOK C NOMOLbIO Aamb
GOnbLLOW NPOTAXKEHHOCTU. XOTA ¥ 3HA4UTENBHO MEHEE
3adhexTUBHbIE, YEM HaLLK COBCTBEHHbIE, OHU BMOMHE
Mornu Gbi NPeRoOCTaBNATL HECKONLKO MUNMApRoB No—
waguHbix cun. CnegyeTt NpUHUMaTL BO BHUMaHUE, YTO
MHorve 3agayqu Ha Mapce B 061acTU MexaH4ecKom UH-
XEHEPUM 3HBHUTENBHO NPOLLE, Yem Ha 3emne, BCReac—
TBME MEHbLUEN MACChbl MNAHETbI W MEHbLLIEA NNOTHOCTH,
KOTOpas B MOBEPXHOCTHLIX CNOAX MOXET BbiTb 3Ha4W—
TENbHO MEeHbtle CpefiHe# NNoTHOCTK NnaxeTsl. B ewe
6onblLer cTeneHn 3TO CNPaseaIBo N0 OTHOLIEHUIO K
ANeKTPUHecKon uHxeHepun. INpuHMMan Bo BHUMaHWe
MecTo, 3aHumaemoe Mapcom, cucrtema 6ecnpoBogHON
nepegaYy aHepruy, Takas, kak Ta, 4To A YCOBEPLUEHC—
TBOBA, MPUMEHSNACL Gbl TaM CO 3HAYUTENbHO Gonb—
LLIMM YCNEXOM, NOCKONbLKY B CXOAHbIX YCNOBUAX Npuem-—
HafA cxema Hakannueana bbl B LLecTHaauaTh pas 6onb—
Le SHEepruK, Yem Ha 3emne.
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YamBuTenbHbie CBUAETENLCTBA, NonyYeHHbte floy-
3MM10M, He TONbKO CBUAETENLCTBYIOT 06 opraHnyeckomn
XN3HK, HO K [EN8IOT 04eHb BEPOATHLIM 7O, 4To Mapc
BCe ewe obutaem; n 6onee TOro, 4TO ero obutarenn —
BbICOKOPa3BUTLIE PasyMHbie cylliecTsa. EcTb nu gpyroe
A0KAa3aTenbCTBO Takoro npucyTcTBua? «an, HacTon—
YVBO roBOPIO A, NOBYXA3eMbI KaK MHTYUUMER, KoTopas
eLle HMKoraa MeHs He nogsoauna, Tak U HabnigeHnA—
MU. Peub UAET 0 CTPaHHbIX 3neKTPUYECKUX BO3MYLLIEHN
fAx, 06 aGHapyXeHun KoTopbix 8 06bABUN LUECTb NeT Ha—
3ap. B 1o spems s 6bin TONLKO YBEPEH, YTO OHU UMEIOT
nnaxeTapHoe npoucxoxpexuve. Cenyac, no 3penom pas-
MbILLUMIEHUM U N3YHEHWUW, A NPULLIEN K NONOXUTENBHOMY
3aKNI4YEHWIO, YTO OHW OoMXHLI UcxoauTe ¢ Mapca.

XKunsHb, kaKk ckasan senukuin hunocod, BCEro Nvllb
nocTosiHHoeqnpucnocabnueaHue K OKpyxarloLen cpege.
CxopHble yCrnoBust [ONXHbLI NOPOXAATL CXOAHbIE YCT—
poncTea. Y Hac He MoXeT BbiTb HUKaKoro npeacrasne—
HWA O TOM, KaK MOT 6bl BbIrMSAAETb MBPCUaHUH, HD Y HEero
ONpefeneHHo ecTb YyBCTBUTENbHbIE OpPraHbl, Npubnu-—
3UTENbHO TaK Xe, KaK Hallu, OTKIMKaIOLLMECA Ha BHE—
WHue Bo3aencTua. MNokaszaHma aTux npucnocobneHnn
RBONXHbLI BbITh peansHbIMK 1 NpaspusbIMK. [pamas nu—
HWA, FeOMeTPUYECKas hvrypa, YMCAOo ROMKHBI TPaHCNU-
poBaTh B €ro YM 4YeTkoe u onpepaeneHHoe noxsTme. Ox
AOMXEeH QyMaTb ¥ pacCyxaaTh KaK Mbi camu. Ecnu oH
AbILLUXT, €CT U NLET, UM ABUKYT MOTUBbLI U XENaHus, He
O4eHb PasHALMECH C HaluMMu COBCTBEHHbIMK. Takve
KOnoccanbHble U3MEHBHWA, KaK Te, KOTOpbie BUAHbI Ha
nosepxHocTu Mapca, He Mornu BbiTb OCYLLECTBREHbI
nHauve, KpoMe Kak CylliecTBamu, Ha Beka OTCTOALLMMMU
0T Hac B passuTUM. Y10 yaMBUTENLHOTO B TAKOM Cry4ae,
€CfY Y HUX eCTb KapTbl 3TON, HaLLIeN NNaHETbI, TAKME Xe
coBepLUeHHble, kak thotorpacum JlyHbl npodeccopa
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MukepuHra? Y10 yamBUTENLHOrO, ECAIM OHU NOCLINAIOT
HaM curHanbi? Mbt BOCTETO4HO Pa3BUTbi 8 HayKe anek—
TpU4ecTBa, 4To6bl 3HaTb, YTO MX 334a4a 3HAYUTENBHO
rnpolue, 4em Hawa. Bonpoc B ToMm, MOXEM Nt Mbi Nnepe-
faBaTb 3NEKTPUYECKYIO 3HBPIrU0 Ha 3TO KONoccasbHoe
paccrosHue? Ha 310 1 cunTtaio cebs KOMNETeHTHbLIM 0T~
BETUTb YTBEPAUTENBHO.

H. Tecna



MOXXHO N1 NOCTPOUTL MOCT
A0 MAPCA

«Hbio~Mlopk Tame», 23 wiors 1907

PenaKTopy «Hbto-Vlopk Taimey.

Bu! HazBany MeHs «nsobpeTaTenem HeKoTopbIX
nonesHbIX BUQOB 3NeKTpu4eckon annaparypely. Y xots
3T0 He BNONMHE OTBEYAET MOUM YCTPEMMNEHWUAM, MHE
NPUXOAUTCH NOJHUHUTLCA NPO3e XU3HU. H He Mory oT—
pyLaTb TOro, YTO Bbl NPasbl.

Okono 4YeTbipex MUNNWMOHOB NOWAaAWHBLIX CUS, Tas—
lwuxca B cBo60AHO NafjatoLLen BOAe, YKPOLUeHbl U pa—
60TaloT B MOEW CETU NEPEMEHHOr0 3MeKTPU4eckoro
TOKa, KOTOPYIO MOXHO YNogobuTe cTa MUIIMOHaM Tpy-—
XEHWUKOB, HE 3HAIOLLIMX YCTaNoCTH, HW B YeM HE HYXXato—
LLIMXCA, HE MONyYaloLLmX Kakoi—nmMbo NnaThbl v NpY 3ToM
eXerogHo Ao6bIBaIOLLMX CTO MASIIMOHOB TOHH yrna. XKe—
nesHbie JOPorv, METPONOSIMTEH U TPaMBanHoe coobuye-
HWE QEeVCTBYKOT B 3TOM OMPOMHOM ropope Gnarogaps
MOE# 3NeKTPOCETH, @ Namribl U Npoyue anekTponpubo-
pbt NONY4al0T TOK Yepe3 pa3paboTaHHoe MHOK 060py—
RoBaHue. 1 B oCTanbHOM MUpE — Tam, rae UCTonb3yoT
3NeKTpU4ecTBo, — Aeno 06CTOUT TOYHD TaK Xe, Kak B
Hito-Vopke. TenedoH 1 anekTponamnibl HaKanBaHUs
38HUMBIOT CNEeLMUHECKYIO U HEBONBLLLIYIO HULLY B UME~
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IOLLEMCA CPOCE Ha 3NEKTPUYECKYIO 3HEePruio, KOTopas
yAOBREeTBOpAET ropasgo 6onee WMPOKOMY Kpyry Xus-—
HeHHbIX NoTpebHacTen. [oatamy — Aa, A ACMXeH, XOTA KU
HEOXOTHO, MPU3HaTb NPaBoTy Bawlero NPAMONMHEAHOro
3anBNeHus.

OpHako Bonee BaXxHOe KOMMEPYECKoe 3Ha4eHue
3TOro mMoero n3obpeTeHuss COCTOUT He TONLKD B npe-—
MMyLLIECTBE HAA MOUMW NPOCNAaBNEHHLIMU NPpepLec—
TBEHHUKAMU B CMbICNE TOW MONb3bl, KOTOPYIO Aanv
TenehoH N anekTponamnbt HakanueaHua. (Mo3sonbTe
HaNOMHWUTL BaM, HTO Y MEHS, B OTAIM4ME, CKaXeMm, oT ben—
na, He BbIMo TaKoW Xe BHYLLIUTENbLHOM NMOMOLAY B nuue
TenedhOHHON KoMnaHuK «Peicy, KoTopasa 3aHumanach
BOCMNPON3BEAEHMEM MY3bIKA M NOTOMY ANA BOCMNPO-—
n3BefileHUs 4eNnOBE4YECKoN peun en TpeGoBanca NALb
04uH YMErbl NOBOPOT PEryrnMpoBOYHOrO BUHTA. H He
WMEn 1 TOM 3HePru4HON NOAREPXKW, KOTOPYo SANCOH
nony4un ot «Kunr ang Crapy, npoussoansLuen Namnbl
HaKanueaHus, — Tam NoTPeBoBanocb BCEro NuLLbL Cae—
natb ux 6onee npo4yHbiMU. Co MHOI HUYero nogo6Horo
He npowcxoguno. A caM gomxeH Obin NpoKnagbiBaTbh
cebe fopory, 1 MOW PyKu A0 CUX NOP HE OTOLLINW OT 3TOW
paboTbl. Bce Te nonuuwa Monx haHaTUHHBLIX ONNOHEH—
TOB ¥ XynuTenewn, KoTopble Mornv 6bi HaneperoHkyu pu-—
HYTbCA NPOTUB MEHR, 0Ka3annuthb YCMUPEHbI KOPOTKOM
craTtbei 0gHOro UtanbaHua, npodeccopa Peppapuca,
NOCBALLEHHOM abCTpakTHOM M BECCMBICIIERHOM nagee —
BpaLLEHUIO UMNUHAPA B MarHuTHOM none. CtaTtbA 6bina
ony6nMKoBaHa rofibi CYCTA NOCAE MOEro OTKPLITUA Y
Yyepes HeCKOoNbKO MECALIEB NOCAe TOro, Kak st NonHo—
cTbio 06HApoAoBan OKOH4YaTenbHo pa3paboTanHyio
MHOM NPaKTU4ECKYIO CUCTEMY CO BCEMMW €€ OCHOBHBLIMA
W NOBCEMECTHO BHeApeHHbIMK YepTamu. [yGnunkauma
deppapuca bbina NECCUMUCTUHHON U PACXONaXUBaI0—
LWewr, NULLIEHHON 3PEeNOCTU U CUNbI CYXXAEHWA, 06bI4HO
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MpUCYLLMX UCTUHHOMY NepBOOTKpbLIBaTEno. B cratse
OTCYTCTBOBaNu peaynbTaTUBHbLIE BLIBOAb!, COBEPLUEHHO
Heobxoaumble Ana Toro, 4Tobbi K3obpeTartento nosepu-—
nv v Nocnegosanut 3a Hum. 3710 Obina HecoBepLULeHHas,
3ano3nasiLuan Co CBOMM BbIXOQOM paboTa Xxopoulero, Ho
YMCTBEHHO OrpaHu4eHHoro Yenoseka. U Bce, Ha 4To oH
okasancs cnocobeH B 0TBET Ha Moe uckpeHHee Gpar-—
CkOe NPUBETCTBUE, — TaK 3TO UCNYCTUTb XanoOHLI
BOMNb O CBOEM MepeeHcTee — noBefeHne, pasutensHo
KOHTPacCTUPYIOLLIEE CO CrIOKOMHOW Y CUNBLHOW peakumren
LUennexbeprepa, KOTOPbI# CTOMYECKN BbiTepnen 3Ty
6onk, No3gHee yéusuwiyio ero.

DyHAGMEHTaNbHOE OTKPLITUE WKW OpUrUHanNbLHOE
nzobpereHune scerna HeceT B cebe nonL3y, HO 4acTo
ero nocneacTguA okaseiealoTca Gonee rnybokumu. Ang
HexkoTopblX hmaukos M cdunocodos obHapoposaHue
OTKPbITOr0O MHOW YAMBUTENBHOrO ABNEHWUS: BpawieHus
NMPOBOAHUKE B MarHMTHOM none, cam 6ynopaxalmn so—
o6paxeHue PeHOMeH BPaLLEHURA B OTCYTCTBUE KaKoro—
nBo BUOMMOro BO3AEUCTBUA, UAEaNnbHas KpacoTa Mo—
€ro UHAYKLMOHHOro 3NeKTpoMoTOpPa C ro HX C YeM He
CONprKacalLLIMMCA AKOpeM — BCE 3TO MMENO He MEeHL—
LUee 3HaYeHne, YHeM MUINMapas! oNsapos, MHBECTUPY—
eMbie B NPERNPUATUR, OCHOBaHHbIE Ha 3TOM OTKPbITUW.

HaHHoe yTeepXeHue BEpHO ANs BCEX MOUX OTKPbi—
THIA, N30BpETEeHU U Hay4HbIX BLIBOJOB, KOTOPLIE A C TeX
nop obHapogoBsan, NOCKONbKY A HUKOraa He paboTan Hap
Tem, Hero TpeboBana cuioMuHyTHas HeobxoaMMOCTb, —
a BCerpga Hap Tem, HTo MHe Ka3anocb Hanbonee xenaH—-
HbiM 06LEKTOM ANA 306peTaTenscTBa HE33BUCUMO OT
Tekywiero spemenu. lNo3sonsTe MHe pacckasaTb Bam
nuwb 06 0AHOM M3 Takux 306peTeHnn — 0 MOEM yeu-—
nuealoLlieM Nepenarynke, 0 MatlvHe, C NOMOLLBIO KO-
TOpOW A HANPABUN TOK B COTHIO aMnep BOKPYF 3eMHOT0
Luapa, C NOMOLLIbIO KOTOPOW i MOy 3aCTaBUTb BCIO 3eM~
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fI0 FPOMKO NOBTOPATL CNOBO, CKa3axHHoe o TenedoHy,
C NOMOLLbIO KOTOPOR R Nerko MOFy NPonoXuTb MOCT
Yyepes Ty NponacTb, 4To orAenseT Hac oT Mapca. U Bbi
BCepbea cobupaeTecs CKa3aTh, YTO 3TOT MO nepeparT—
YKK FABNRETCH BCEr0 ML KOJHUM U3 NONE3HbLIX BUAOB
3NEeKTPUHECKDN annapaTtypbiy?

o BronHe o4eBMAHLIM NPUYMHAM Y MEHA HET Xena—
HUS pacnpocTpaHaTLes 06 3ToM fianee. [loguHATLCA
MON4anuUebIM NOYUTATENAM W NOYUBAETHL HA YXKE CaenaH—
HbIX OTKPLITUAX — BCE 3TO PaHUAO Bbl MOKD YTOHYEHHYIO
HaTypy. OgHako, Habniopas 3a BaLLMMU reponyecKumm
1 HAPaCcTaloWMMU YCUIMAMM MO NPOCNaBNEHMIO BaLLeN
Xe rasetbl, B TO BPEMSA KaK Apyrue Balun UMEHUTbIE
Konneru BuiAaloT 3a no6poaeTernsb ryxoe Mof4yaHue, g
YYBCTBYIO, YTO NO KpanHen mepe 0avH Yenosek B Hblo—
Mopke cnocobex NpasunbHO NOHATL 3T NNChMA, CTOMbL
OTAU4AIOLLMECA OT 06LIMHOM KoppecnoHaeHUMW. Mo3-
BOMbTE MHE 334aTb BaM BCEro NuLb OAVH—ABa BoM—
poca, CBA3aHHLIX C paboTon, K KOTOPON A NpUCTynun B
1892 r. 8 Koponesckom MHCTHTYTE, Gyay4v BAOXHOBNEH
BKMagoM B HayKy, BHECEHHbIM nopaoM Panenem. 310
6bina Haubonee TpyaHas U3 Moux paboT, A BLINONHAN ee
B Te4eHWe HeCKOfbKUX SIET, C OHON CTOPOHBI, MOOLLPA—
EMbIA NoNHLIM COYYBCTBUA UHTEPECAM K HeW, KOTopLIv
Bbika3biBanm opobpsasLuve ee Femronbu, nopg KenosuH,
a Taike Mov 6onblume apy3bs c3p Yunbam Kpykc v cap
[xenmc [Obloap, a ¢ Apyror — oOcMensaembii MenKumin
NIOAULLIKAMI, UMEHA KOTOPbIX A BCTPEYan rog Bynbrap—
HbiMU ¥ BBOAALLIMMU B 3a6nyXaeHWe raseTHbiMv ny6—
nukaumamMn. H roeBopio o Moen cucteme 6ecnpoBogHON
nepenayu aHepruu.

OHa cTpouTCA Ha M3BEBYHO CYLLIECTBYIOLLAX NPUHLIM-
nax. Mel Haxopumca Ha HebecHoM Tene, ABNAILLEMCA
MPOBOAHMKOM, U30NUPOBaHHLbIM B KOCMU4ECKOM Npo—
CTpaHcTBe. 3T0 Teno umeeT onpeaeneHHbIe U HeN3MeH—
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Hbie NapamMeTpsl ¥ CBOWCTBA. JKOHOMHAA nepefaya
3MEKTPO3HEPruv Yepes 3To Teno—NPOBOAHUK U ero oK~
PyXaloLiylo cpefly HUKOr4a He CTaHeT BO3MOXHON, ecnm
TONbKO HE UCNONBL30BaTb OTKPbITLIX MHOW METON0B U
CpeacTs, a Takxe MOe#t CUCTEMbI, KOTOPAaR yXe cenvac
HACTONLKO MgeafibHa, YTO B Hee noTpebyeTca BHeCTU
NULLIL CaMble HE3HaUUTENbHbIe yryywerus. V1 nockons—
KY £ COTMIacCUnCA NPUHATL 38 UCTUHY BaLLe MHeHue, Ko~
TOpOe, Hafleloch, He BYRYT pazaenaTs nocneayotme no-
KOReHWA, He COrNacuTeCk M Ha3BaTb MHE NPUHKHY, M0
KOTOPO# 3TO AOCTUXEHUE HEAOCTOMHO 3aHUMAThL MECTO
panom c oTkpbituamMmn KonepHuka? CmoxeTe nv Bbl 40—
Ka3athb, 4TO MOE OTKPbITUE He QOSHKHO 0Ka3aTbcA bonee
BaXHbiM 1 LEeHHbIM Ana nporpecca n 6narococTonHUA
yenosexa?

Msl Mornu 66t MO—MNPexXHEMY BEPUTL B FreOLIEHTPU—
yeckyo Teopulo U, HECMOTPA Ha 3T, pasBuBanUCh Bbl
TaK xe Kak cenyac. lNoctpapgarnu 6bl 0QHV LWL aCTpo—
HOMb, NMOCKONLKY HEKOTOPbIE N3 UX PaC4eToB U BbIBO—
nos 6azupoBannc bt Ha OLLIMBOYHBIX NPERNCROXKEeHW—
fiX. B KOHUE KOHL0B Mbl HUKOFa He Y3HA3EM UCTUHHYIO
npuvpopy setien. 1 noatomy go Tex nop, rnoxa Hawe Boc—
npuatne 6ypeT TouHbIM, ByaeT BepHOW U HaLLA8 Noruka.
Hukomy He paHO OLIEHWTB, KaK o Hay4HOe OTKpbITUe
CrocoBHO NOBNUATL Ha PA3BUTUE CUNbI HALLIET o Pasyma
1 Ha coBepLLIEHWNE NMOCREAYIOLLMX OTKPLITUIA U n3obpeTte—
Hui. OgHako oTkpbiTve KonepHuka ocrasuno Hepaspe—
LUEHHbLIMW BCE TE XIy4ue MartepuansHbie npobnembl, ©
KOTOPbIMX Mbl CTafIKWBANUCL 1 CTANKNBAEMCH.

CeropHa mos GecnposogHas cucTema npepnara—
€T npakTu4eckue pelueHus ana Bcero. bypopaxatlee
cefdac yMbl BO3QyXofnasaHue — 3TO NOru4ecku ove—
BUAHaA cdiepa npunoXeHus Moerd CUCTeMbl, BCEero
NULLIb OfIHA U3 MHOXEeCTBa Npoyux. Benu4yaniuen cunel,
3aKMo4YeHHON B BoAonagax ofgHON NULUb TOMNbLKO 3TOH
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CTpaHbl, JOCTAaTOMHO AN1A TOro, 4YTobbl YROBNETBOPUTL
noTpebHOCTW BCEro Yenose4vyecTsa B TEYEHNe nocneay—
rowero Toicayenetus. C noMOoLLbIO onpefeneHHbix yec—
TPOWMCTB 3Ty 3HEPryi0 MOXHO MCNOfMb30BaTh 1A TOFO,
4y106b! NPOPLITL FlaHamMckut KaHan, NPUBOANTL B RENC—
TBKUE TpaHCccUBMpCKyIo XenesHyro Aopory v NS uppy-—
raumn 1 ynobpenus Caxapbl. Y aHrnocakCoHCKOoM pach!
€CTb BEIMKOE NPOLLNOEe U HACTOALLEE, HO ee NOQNUHHOE
Benuuue nexvr B byayulem, Korga npuHagnexawias u
ynpasnaemas eto aHepruA Bofbl BygeT CnyxuTs NoTpeb—
HOCTAM BCEro Mupa.

W oTHOCUTENLHO COXpaHeHus Mupa BO BCEM MUPE.
Ecnu gonycTtyTb, YTO HM OOUH U3 38KOHOB NPUPOAL! He
penaeTt BOAMHY Heu3bexHOM cnyTHUUEW venoBeka Ha
Nyt K 6e30MacHOMyY 1 300poBOMY MPOrpeccy, YTo Ta-
Koe yTonuyHoe 6biTUe OencTBUMTENbHO BO3MOXHO, TO
[OCTU4Yb 3TOF0 MOXHO, TONMLKO UCNONL3YA BCE Te Xe
MOM OTKPbITUR — NMOCKOMNbLKY BCE MEXAyHapoaHble Tpe—
HUA MOTYT GbiTb YaXeHbl BCEro nuvilb OAHUM cpeacT—
BOM — GEe3rpaHusHbIM PaCLLIMPEHVEM HALLIeW NNaHeTs.
Mos cucTtema GecnposBogHOn nepefgaqn NoNHOCTbIO
yHU4TOXaeT npobnemy paccTosHus B niobom suge ue—
noBE4eCKOon AenTeNbHOCTH.

Ecnu Bcero atoro ans Bac 0Ka3anoch HEROCTATO4HO,
4TOBbI IPUBHETL MEHA NEPBOOTKPLIBATENEM (yHIaMEH—
TanbHbIX NPUHLUWNOS, TO MPOABUTE KO MHE XOTR Bbl cripa—
BEA/IMBOCTb 1 Ha3bIBaNTe «M306peTaTenem HeKoTopPbIX
npesocXoHbIX BWAOB 3MEKTPUYECKON annapaTypbiy.

Hwkona Tecna
Heo~-Mopk,
21 mona 1907 roga



KAK YCTAHOBMUTHL CBA3b C MAPCOM
«Heto-Mopk Tanmey, 23 man

penaKTopy «Hbto-Vlopk Taimey.

N3 Bcex cBuaeTenucTB OrpaHU4EHHOCTN yMa U
rNynocTW A He 3Hao Gonee 3aMeTHOr o, 4emM Tynan Bepa
B TO, 4TO*OHOM TONLKO 3TON ManeHbKow nnadeTte 66110
CYXAEHO CTaTb KONbibenbio XU3HW, @ BCe OCTarnbHbIe
HeBecHble Tena npencTaBnAloT cobon ckonneHus pac—
KaneHHbiX rasoe wnn Meibei Nbpa. beccnopHo, kakne—
TO NNaHeTbl HEOBUTaeMB!, HO Ha APYrMX MOXET CyLLLec—
TBOBATb XN3Hb, NPUYeM NPW NIOBLIX YCNOBUAX U Ha N0~
6bix (ha3ax pasBUTUA NNaHerT.

Tak, 8 ConteyHou cucteme nnaHeTbl No CBOEMY BO3~
pacTy Benepa, 3emnsi u Mapc npeacTaBnsioT COOTBETC—
TBEHHO MOAIOAOCTL, 3peNoCTb 1 CTAPOCTL. BeHepa ¢ ee
ropamum, BO3BbILLAIOLLMMUCH HA ABCATKY MANb B BTMOC—
thepe 3TOW NNaHeTsbl, BEPOATHO, HE NpucnocobneHa K
Takon hopMe Xu3Hu, Kak y Hac, a BoT Mapc, RONXHO
BbITb, yXe Mpolien 4yepes BCe CTagun nnaHeTapHon
3BOMNIOLIMW.

B ocHoBe CyLLeCcTBOBaHWA LUBUWM3aLMN NEXUT Pas—
BUTME OTpacnen TexHuku. NockonbKy ypoBeHb rpaBuTa—
uuu Ha Mapce paBeH Bcero nuLb ABYM TPETAM 3€MHON
CMbl TAXKECTH, TO 1 peLLieHne Bcex Npabnem B o6nacTu
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MexaHuKM AoNMXHO Guino 6bl 4aBaTLCA 3ech ropasfno
nerye. ¥ eLLie 6onee npoCTbiMu cTanm bl peLuesns npo—
6nem B 06nacT¥ anekTpuyecTsa. 3ta nnaHerta ropasao
MEHBLUWX Pa3MEPOB, KOHTaKTbl MEeXAy UHQUBUAaMU U
B3auMOO6MeH KuaeaMn [OMKHbI OCYLLECTBNATLCA 3HA—
YuTenbHO BbicTpee. ViMeeTca Takke U MHOXECTBO ApYy—
FUX NMPUYKH, NO KOTOPbIM 3BONIOLVA UHTENSIEKTYanbHON
XW3HW Ha 3TOW NNaHeTe AoimkHa 6bina Bbl HOCUTL (he—
HOMeHanbHbIA XapakTep.

KoHeuHo, y Hac HeT abConoTHbLIX [oKa3aTenbCTs
TOro, 410 Mapc obutaem. [paMOnNUHENnHOCTb ero Ka—
HaroB, KOTOPYIO CHUTaNU yoeauTenbHeIM AoKa3aTerb-
CTBOM 06MTaeMOCTH, MOXET UMETb COBEPLUEHHO MHOE
npoucxaxaeHne, Yem npegnonaranocs. Mel ¢ maTema—
TUHECKOW TOYHOCTLIO MOXEM 3aKMI04UTL: NO Mepe TOro
KaK nnaHeTa CTapeeT v ee ropbl OnycKalTCs, BCe peku
AOMKHLI BYAYT TEYL MO re0Ae3nYEecKn NPAMbIM NIMHUAM.
Takoe cnpsMneHue pycen yxxe HabnioaaeTca Ha npume—
pe HEKOTOPbIX 3EMHbIX PeK.

Brpodem, Bce pacnonoxeHne 3TUx Tak HasbiBaembiX
BOAHbIX NyTew B TOM BUAE, Kak ero onucan floyann, yka—
3blBAET HA TO, YTO OHK BbiNK CAPoEKTUPOBaHLI. JIn4Ho A
OCHOBLIBatO ceoe ybexpenve [B oburaemoctu Mapcal
Ha CyuleCcTBOBaHUM cnabbix nnaHeTapHbIX anNeKTpu4ec—
KUX nomex, KaTopele A obHapyxun netom 18989 r. Co—
rNacHO MOUM UCCIEROBaHWUAM, UX UCTOYHUKOM He MO~
xeT ssnaTtbea ConHue, JlyHa unu Benepa. [ancHenuee
n3yyeHune 3Toro SBREHUs NoKasanoch AR MEHA BECb—
Ma MfAoA0TBOPHBLIM — i NPULLIEA K CNERYHOLLIEBMY BbiBO—
Ay: AaHHbIe NoMexy omkHbl ucxogute ¢ Mapca. Bece
COMHEHUA Ha 3TOT c4eT ByayT pa3BesHbl B Gnvxkanuee
Bpems. ‘

MpuBoaUTL panbHeRLLIME apryMEHTH!I B M0S1b3Yy HE06—
XOAUMOCTH YCTaHOBNEHUA MEXMNAAHETHOrC CO0BLLEHUA
6110 661 fEenom 6ecnonesHbiv U HebnarogapHbim. [Jaxe
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ecnu He GyaeT UHbIX NPUYKH, 3TO BydeT onpasaaHo Tem
BCEO6LM UHTEPECOM, KOTOPbHA OHO BbI3LIBAET, U TEMU
BO3BbILLEHHLIMWA HBAEXAaMM N HasHUAMK, KOTOpbie
6bl 0HO Npobyamno. Mo3ToMy s Nyutiie CKOHLEHTPUPYIO
CBOM YCHAUA Ha PacCMOTPeHu npeanaraembix NnaHos
1 cnoco6os, C NOMOLLILIO KOTOPbIX 3TO, Ka3anoch 6bl, He—
BO3MOXHOE AeN0 MOXET ObiTb NErko OCYLECTBBHO.

Viges nepepayn CUrHanNoB C NOMOLWLBIO Nyyei ceeTa
AOBONbLHO cTapa. Noxanyi, Hanbonee APKO W KPECOHHO,
yem KTo—nubo apyrow, ee paccmotpen paHuys Ka—
munb PnammapuoH. CoBcemM HelaBHO, Kak 3T0 cregyer
U3 HeCKONbkuX HoMepoB «Hbo—lopk Tanmey, u npod.
Y.I'. NukepuHr BbIBUHYN MPEeRNoXeHue, 3aCNyX1Balo—
Liee BHUMATENLHOMD N3YHEeH!A.

ConneuHoe nanyyeHune, BO3RENCTBYIOLLEE Ha 3emMnio
NepneHavKYNApHo 3eMHOM MOBEPXHOCTY, COCTaBnneT
BOCEMbAECAT TpW PyTO—(hyHTa Ha KBaApaTHbIK hyT B
cexyHgy. 3TO BO3BENCTBUE, M3MEPEHHOE MO NPUHATON
CTaHAapTHOW WKane, 0Ka3blBaETCA HEMHOMMM 6onbLue
HOMA LenbIX NATHaAUaTH ThICAYHbIX OQHOW NOLWaaUHON
cunbl. Ho nuwb 10 npoyeHTOoB OT 3T0FO0 YUCna paloT
CBeToBble BOMHbI. K TOMy Xe anmMHa 3TMX BONH HaCcTofb—
KO pasnu4aeTcs, HT0 3T0 AENnaeT HeBO3MOXHLIM WX He—
NOCPEACTBEHHOE NPUMEHEHUE C MAKCUMarbHOM BbIFO—
pown. MNoTepu MOLLIHOCTU TaK Xe HeUM36eXHbI U B Cry4ae
WCTOoNb30BaHUA 3epKar, Cua OTPaXeHHOro UMY Cosi—
HEYHOrD CBETa efBa npesbicuT BennuuHy 5,5 tyro-
thyHTa Ha 1 kBappaTHLIA YT B CEKYHAY, Unn NpUMEpHO
OQHY COTYIO OAHOM NOLLBANHON CUNbI.

" Beuay Takux HeGoMbLUMX BEMMHUH ANa NpoBeaeHUst
akcnepuMerTa notpebosanack 6bi oTpaxalouwan ne-—
BEPXHOCTb NNOLLAALIO N0 MeHbLLIEN Mepe B 0gHY YeT—
BEpTb MUNNMoHa KksaapaTtHbIX yTos. s pocTvxeHns
Haubonbiero 3dpekra ata NOBEPXHOCTb, KOHEYHO,
AOMKHA UMeTL hopMy Kpyra, 8 UCXOAA U3 IKOHOMUYEC—
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Kux coobpaxeHnun, ana Toro 4Tobbl oTBEYaTh TPpeboBa—
HWAM OeLLeBoro NPOM3BOACTBA, OHA A0MKHA 6biTb 06—
paszoBaHa QOBOMNBHO HeGoNLLLIMMMW NO pasMepam 3epka—
namu.

HexoTapbie n3 3kcnepTos BbIABUHYAU U0 O TOM,
4YTO oTpaxarenb HebonbLLOro pasmepa 6bin 6bt CTONb
xe achhexTrseH, kak u 6onslwon. 310 cnpaBesIMBO
B HEKOTOPOW CTeNeHW, HO NNlib NPUMEHUTENbHO K re—
nuorpaduyeckon nepefadye CUrHanos Ha HebonbLuve
paccTosHUA, KOraa niollage NPOCTPaHCTBa, nogsep—
XKEHHOro BO3AENCTBMIO OTPaxeHHoro ny4a, He Gynet
3HauuTensHo Gonblue Nnowaau 3epkana. B cnyyae ne-
pefayn curHanos Ha Mapc gaHHbIn aghdhakT GyneT Nps—
MO NPONOPUMOHaNeH BENWYUHE COBOKYIMHON NAoLaan
oTpaxeHus. Ecnn ata BenuunHa pasHsinach 6bl OOHOW
4YETBEPTM MUNNNOHA KBaApPaTHLIX (hyTOB, TO MOLUHOCTL
OTPaXXEHHOIo COMHEYHOro CBETa AOMXHa 6bina 6bi co—
cTasnaTL npumepHo 2500 nowaauHbIx cun,

Ensa nv HeoOxoAWMO rOBOPUTL, YTO 3TK 3epkana
BOMXKHbI BbITh Ype3BblYaNHO aKKYPaTHO OTLUNMGOoBaHbI
¥ 0TNoNMpoBaHbl. He MoxeT BbITh 1 peun 0 ToM, YTOBb!
ncnonb3oBaTh 06bl4HbIE 3epKana MacCcoBoro Npous-
BOACTBA, Kak 3T0 npepnaranock. Ha Takom orpoMHOM
pacCTORHWM HeCOBEepLUEHCTBO MOBEPXHOCTU 3epkan .
HeusbexHo nosnmano 6el Ha nx adydekTuBHoOCTL. Bo-
nee Toro, 4to6bl BpaLLaTh 3epkana rno Tuny renrocTa-
Ta, noTpeboBanock 6bl 33[eNCTBOBAaTL 4OPOrOCTOALLMIA
TO4HbIN MexaHu3M. Kpome Toro, notpe6oBanock 6Gbl
obecneYmBaTh 3aLUUTy KOHCTPYKLUMW OT pa3pyitumnTtenb—
HOro atmMocgepHoro Bo3aencTeus. Becbma coMHuTenb—
HO, 4YTOBbl CTONb BHYLUWTERLHYIO NO pa3MepaM KOHC—
TPYKLMIO MOXHO 6bING 6bl COOPYAWTD, 38TPaTUB NULLb
10000000 gonnapoB, ogHaKo 3aTo coobpaXeHne Ume—
eT BTOPOCTENeHHoe 3Ha4eHne B apryMeHTaLuu.
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Ecnv 661 oTpaxeHHbie fiyun Gbinv napannenbHbivg, 8
HebecHble Tena He nmerm 6bl aTMocthepsl, TO He Bbino
6bi HUYEro npotue, 4em nepepasaTh Ha Mapc cBeToBbIe
curHansl. CywecteyeT npuaHaBaemas GusnkaMu He—
NPenoXxHan UCTMHAa — NYYOK NapansenbHbiX CBETOBbIX
ny4en, npoxoas B Bakyyme, oceetuian 6w y4acTok nosep—
XHOCTW C OAMHBKOBOW MHTEHCUBHOCTHIO HE3aBUCUMO OT
TOFO, KaK 6NN3K0 nu garnexko Haxopunach 6bl OHa OT NC—
To4HUKa CBETa. [0BOpA MHaye, NPy NepeaYe CBeToBoN
3HEpruuv B BaKkyyme unu B MeXrnNaHeTHOM NpoCcTpaHc—
TBE He NPOVCXOAUT ee oLLYTUMBIX NoTepb. [leno obcrouTt
cnepytoum obpasom: ecnm b1 HaM yaanoch NPobuTb—
CH CKBO3b (THOPEMHYIO CTEHY» 3eMHO1 aTMOC(epbi, Mbl
CMOrnv Bt 4ETKO PasnNUYUTL Cambii Manbln 06bexT Ha
camMown ganekow 3se3fe — TaKosa cpea, 3anoNHAIWan
BCENeHHYIo, HeBEPOATHO paspexXeHHan, cBobogHan oT
4acTuu, HenoaBuXHasA U 3NacTUYHaR.

O6bi4HO COMHEYHbIe NyYU CHUTAIOT napanenbHbl—
MW, ¥ 3TO AENCTBUTENBHO TaK, HO MLLL A4S KOPOTKOrO
OTpe3Ka ux TPaeKTopuw, BCNeacTBUe OrpoMHOro pac—
CTORHUA, Ha KOTopoe nockinaet ux csetuno. Opgraxo
CBETOBOE U3ny4eHue uaet ¢ pacctoaqua 93 000 000
MUsb U NOCLINAeTCA Chepru4ecKuM HebecHbIM Tenom
avametpom 865 000 munb. MNo3atoMy 60nbLLIMHCTBO
nyyen 6ynet napath Ha 3epkana nog yriiom mexee 90
rPagycos, pe3ynbTaToM Yero OKaXeTcA COOTBETCTBEH—
HOE OTKNOHEHUE OTpaxeHHbixX nyden. bnaropaps pa-
BEHCTRBY YrNoB NafeHUA 1 OTPAXEHNA NPoN3onaeT cne—
ayowiee: ecnv Mapc otaenser ot 3eMnu paccrosHwve,
paBHOe NonosuHe amcraHumm ot 3emnu go ConHua, To
OTPaXeHWHble OT 3emMnu COonHeuHble Ny4n, HOCTUMHYB
nosepxHocT Mapca, nokpbinu Bbi TaM y4acToK no-
LaAbLI0, PABHOW NPUMEPHO OAHON YEeTBEpPTON NnoLapn
COMHEYHOr o AUCKa, UnK, roBOpA A3LIKOM OKPYrAEHHBLIX
umdp, 147 000.000 OO0 kBagpaTHbIX MWTTb, 4TO BbiNo
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66t npubnmuautensHo 8 16 400 000 00O pa3s Gonbiue
obiuen nnowaay 3epkan. A 3T0 03HA4aeT, YTO UHTEH—
CMBHOCTb CBETOBOro Many4exuns, gocturwero Mapca,
Bbina 66l BO CTONLKO Xe pas MeHbLUe.

KoHkpeTnaupys aaHHyi0 ugeto, MOXHO yTBepXaaTh,
4YTO CBET, KOTOpbit HaMm faeT JlyHa, 0Ka3biBAeTCs B
800 000 pas cnabee, 4em conHeyHbIn ceet. CooTBeTC—
TBEHHO [axe B YUCTO TeOPeTUHECKUX YCIoBuAX, pac—
CMOTPEHHbIX Bbillie, KOHCTPYKUMA FvkkepuHra cMoxer
AiaTh BCEro n1wWbL cBeTosoe usnydexue 8 27 400 000
pa3 cnabee nNyHHOro ceeTa B (pase NONHONYHUSA, N B
1000 pa3s cnabee ceeToBOr0 U3ny4eHus Bexepb.

HanHble pacyeTbi 6a3unpyloTcA Ha NpeandnoXeHun o
TOM, YTO Ha NYTU OTPAXEHHbIX NyHen He ByaeT Hu4ero,
KpOME paspexeHHon cpeabl, 3anonHatoLwen cobon koc—-
Muydeckoe npocTpaHcTeo. OaHaKo y nNnaHeT umeeTcs
arMmocdiepa, KoTopas NpenoMnseT U NornoLaeT nyym.
Ha 3emne Mbl BURUM OTAANEHHLIe 06LEKTHY HE Tak OT—
4eTANBO, HO Pa3NM4aeM 38e3[b! eLLe A0NIo Nocne Toro,
KaK OHW CKPbINWCb 3@ MOpU30HTOM, — U BCe 3T0 6naro—
[aps NPenoMneHio 1 NOrMOLEHUIO CONMHEYHBIX nyYewn,
NPOXOAALLMX CKBO3b cnon Bo3ayxa. V1 xoTa aaHHbIe AB—
feHns HeBO3MOXHO TOYHO PaccHuTaTb, HECOMHEHHO
opHo: atmocdepa — 310 OCHOBHAas NoMexa, NpenaTc—
TBYIOLAA MCCNEAOBaHMID 3a0611a4HbIX Hebec.

MoxHO pa3mecTuTb Haluv 06cepBaTopun Ha BbICO—
TE OHOV MUNW Ha[ YPOBHEM MOPSA Tam, Fae TPoeKPaTHO
CHUXEeHa NNOTHOCTb BEeLLeCTBa, CKBO3b KOTOpoe npu-—
XOQUTCA NMPOXOAWUTL fly4aM Ha UX MYTU K NOBEPXHOCTH
nnaHeTbl. Ho BbMIPLILLI OT TaKOro NOAbLEMA BCe[cTeue
CHXXEHWUSR NNOTHOCTW BO3AYXa Ha BbICOTE OK33bIBAETCA
cpaBHUTENLHO HebBonbLUMM. Kakow LWwaHe Toro, 4To o1-
PaXeHHbIE Ny4Y, MOLLIHOCTb KOTOPbIX CHU3UTCA 00 BE—
AIUYMHBI FOPa3g0 MEHbLLIeR, YeM pacCHUTAHHARA 3[echb,
mMarnu 6bl UCMONBb30BaTLCA AN Nepenayyn CUrHanos,
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BuavMbix Ha Mapce? A xota s He Mory oTpuuaTh Takon
BO3MOXHOCTH, BCE CBUAETENbCTBA FOBOPAT 06 obpat—
HOM.

Noyann, xopowo ADQFOTOBAGHHLI U HEYTOMUMLIA
acTpoHoM, n3bpaBLUMi ceoel CneumarnsHOCTbIO M3yye—
Hue Mapca, pabotasn B ugeankbHbIX YCNOBUAX, HE CMOF
TEM HE MEHEe pasnninTL CBETOBON 3(P(PeKT Takon xe
MOLLHOCTW, KOTOPYIO, KaK Mpeanonaranochb, CMOXeT
ofecneunTb CUrHaneHas mawmHa. ®oboc, MeHbLUWA U3
AByx cnyTHukoB Mapca, guametpom oT 7 go 10 munb,
MOXeT 6biTb BUEH Nl B TE KOPAOTKUE BpEMEHHbIe
WHTEpBansi, KOrga ero nnaHeTa HaxogauTCA B NPOTUBO—
CTORHUW. 3TOT CNYTHUK AAeT Ham Npumep obbekTa Nno—
LLaAbo NPUMEPHO B NATLAECAT KBAAPATHLIX MUNb, OT—
paXkarowlero ConHe1HbI CBET, N0 KparHen Mepe, CTofMb
Xe XOpoLuo, Kak ato aenaet 3emnsa. MoLHOCTL 3T0r0
CBETA 0Ka3biBAETCS PaBHOW BEMUYMHE, HYyTb MEHbLUEN,
4yem OHa [BafUaTan 0T MOLLHOCTY 3epKana.

loBopst uHa4e, cxopHoro adidiexTa Ha gaHHoW anuc—
TaHUu¥ MOXHO 6bino 661 AOCTUYL C NMOMOLLLIO 3epKan
obulen nnowianbio B HeTbipe KBaapaTHbie MUK, @ 3T0
3HAYMT, YTO B CAYYAE PaIMELLEHUs Takux 3epkan Ha
3emne bygeT gocTaToyHo, YyTobbl X NAOWaaL cocTas—
nana nse kBafpaTHbIe MUK, NOCKOsbKY cloaa bynet na—
[aTe B ABa pa3a bonee apkui conHeyHbin ceet. Ceyvac
nnoLaab y oTpaxaioLwen nosepxHocTn Poboca B 222
paza GonelLue, 4eM y Npe[iaraeMoro pednexTopa crou—
MOCTbIO IECATL MUIMMOHOB NONNAP08, U BCE Xe AaHHbLI
cnytHuk Mapca egea pasnuunM. beccnopHo, Habmo—
peHve 3a PobocomM ABNAETCA HENerkuM AenoM U3-3a
APKOCTU OTPaXEeHHOro ero nnaqeTon—marepblo Con—
He4Horo cseta. Bnpoyem nocnegHee KomneHcupyerca
Tem (hakToM, HTO B KOCMUHECKOM BaKYYMEe OTpaXeHHbIe
DoHoCcoM ny4n CONMHEHHOIO CBETA HE UCNbITLIBAKOT TaM
Takoro 60MbLLLOrD 0CNAbNMIOWEro BO3AENCTEIR B BUZE
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WX paccensaHun u npenomMneHuns, kakoe HabniopaeTca 8
3emMHoi atmoctepe.

Monaralo, Bcero ckasaHHOro AOCTaTO4HD ANS TOrO,
4706b! yGEAUTL YUTATENA B TOM, 4TO OT 06CyXpaBLLero—-
CAl BbiLLIE NNaHa Mano 4ero crout xaars. CosepLlueHHO
OYEBUAHO, YTO ANA ero OCyLLEeCTBREHUA notpebyeTcs
MPOM3BOACTBO 3€pPKar, CMoCobHbIX OTpaXaTh ConHeY~
HbilA CBET B BUAE NapannenbHsix flyqer. B HacToAwee
Bpema nogobHas 3a0a4va He no cunam Yenose4ecTsy,
BrpO4eM, HUKTO HE MOXET 3apaHee obbABUTL ee Unn
4YTO—NMB0 MHOE HEBO3MOXHLIM, FOBOPR O SyayLumx Ao—
CTUXEHWUAX YEnoBeKa, \

Eule meHee 3ghdekTBHOM cTana 6bl NonbITKa nepe-—
a4 curHanos crnocoBom, NpegnoXeHHLIM JOKTOPOM
Yunbamom P. Bpykcom v apyrimy — C NOMOLLIbIO UCKYC—
CTBEHHbIX NCTO4YHWUKOB CBETa, TAKUX KaK 3neKkTpu4eckan
pyra. [ina Toro 4Tobbl NOAY4YUTL DTPAXEHHBIA CBET MOLLI—
HocTeio B 2500 nowanuHbix cun, notTpebyeTca co3pa—
HME 3NEKTPOGTaHLMM MOLHOCTLIO He MeHee 75 000
notaauHbIX cun, a8 ¢ ee TypbuHamu, AuHaMo—MaLLMHa—
M#, Napabonuyeckumm OTpaXaTenaMmu U Npo4mmM obopy-
foBaHueM — BCE BMECTE 3T0, BEPOATHO, 060wnock Gbi
8 cymmy 6onee 10 000 OO0 gonnapos. U xoTs gaHHbIi
MeTog no3somn Bkl NOCHINaTL CUrHans! 8 yaobHoe Bpe—
M#, KOria KOHCTPYKUUA okaxeTcs bnuxe k Mapcy, Ha—
XOAACH Ha NOBEPHYTOM K HEMY HEOCBELLIeHHOM CTOPOHe
3emnn, y HEro ecTe cBON HegocTaTok. Vcnons3osaHue
WCKYCCTBEHHOIQ UCTOYHWUKA CBETA NpY OTPaXXeHuu era
nyyen obasatensHo AaeT ux bonbulee paccenBaHue,
4YeM Npu OTPaXEHNM ECTECTBEHHOI0 COMHEYHOr 0 CBETA.
Mexgy Tem co3faHMe HacTOMbKO nieansHbIX 3epKar,
KaK 3Tto TpebyeTcs 3aech, — HEBO3MOXHO, @ 6e3 HuX
OTPaXX@HHLIE NTYHM OKaXYTCH HACTONbKO PACCeRHbI, HTO
nonyyYeHHbit adhdpexT GyneT KpanHe HesHauuTesieH B
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CpaBHEeHWUK C MOoNy4aeMbiM Mpy 0TPaXKEHUN CONHEYHOr o
ceeta.

Ha 3emne cywwiecTByIiOT 1 yXXe roToBbie 0TPaXxatoLume
nosepxHocTu 6onbon nnowagw. MNpod. P.B. Bya BHec
3KCLEHTPUYHOE NPEQsIoXEHME UCMNOMb30BATL C 3TON Lie—
nbio 6envie canoHyaku wro-3anaga. MNpod. E. Odynutn
COBETYET UCnonb30BaTh NpU 3ToM 60MbLIME reoMeT—
puyeckue urypst. Hu 0gHO M3 aHHLIX NPefnoXeHun
He NpeACcTaBnAETCA MHE PeafibHO BbINONHUMBLIM. 3pech
uMeeTcA cnegylowan npobnema. N3secTtHo, YTo 3emnn
caMa fABNRIETCA CBETOOTPaXaTesieM, XO0TA U He 04YeHb
achdhexkTBHLIM, 3TO BEPHO. HO ee 0CHOBHOM B 3TOM CBE—
Te ¢HeA0CTaToOK» BbI3BaH HEOBBLATHOCTLIO NPOCTPAHCTB
1 pacCTORHWUI, Ha KOTOPbIe NPeACTOUT NOCLINATL pasnu—
YMMble CBETOBbIE CUrHanbl. B gaHHOM cnyyae ans aTtoro
noTpebosanack 6bl OTpaxatoLLan NOBEPXHOCTb Niowa—
Abl0 HEe MeHee CTa KBappaTHbIX MUNb.

CywuecteyeT 0avH cnocob yCTaHoBNEHUS CBA3M MEX—
Ay Hamu 1 gpyrumu nnaHetamw. U xota ero HenpocTo
NPUMEHWUTL, B NPUHLUVNE OH AOBOSILHO NPOCT. SNeKTpU—
4yeckas Lenb, AoNXHbIM 06pa3oM CKOHCTPYMPOBaHHas
1 cobpaHHasn, NoAKMI0YaeTCs OAHUM U3 CBOUX KOHLOB
K pacnonoXxeHHon HaBepxy V30MpoBaHHOW KiemMme,
a Apyrum — K 3asemneHuo. K aton uenu MHayKUMoH—
HO MOAKMIOMEHE APYrasn, B KOTOPOW pasMeLLieHbl 3neK—
TpocuunnsTopbl 6onblion MowHocTM (cnocobbt ux
pasMeLLIEHUsi 3HaKOMbI MHXEeHepaM—3neKTpukam yxe
cenyac). JarHan KoMbruHaLMA YyCTPOMCTB M3BECTHA KaK
Mown 6ecnpoBogHON NepeaaTHmK.

TwaTenbHO HACTPOMB 3TW 3NEKTPOLIENM, CNELUanUCT
MOXET BblpabaTbiBaTb C UX NOMOLLILIO SKCTpaopavHap—
HYIO MO MOLLHOCTX BU6paLMio, OJHAK0 C NOMOLLbIO psipa
n3oBpeTeHuia, 0 KOTOPLIX A BLLE He YCMen pacckasaTh,
Kone6aHA QOCTUFHYT 3aNpeaenbHOM UHTEHCHBHOCTH.
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C nomoulplo 3TUX YCTPOWCTB, Kak yxe Gbio cxasaHo
B MOUX ONybNMKOBaHHbIX TEXHUYECKUX OTHEeTax, A Ha—
npaBun 3AEKTPOTOK 60NLLLIOH MOLLHOCTI BOKPYI 3eM—
HOFD LLIapa M NONy4Un - SHEpPrMio MOLLHOCTLIO BO MHO-
XEeCcTBO MUIMMOHOB NowaguHelx cuit. [onyctum, 4To
atq GygaeT xoTA 6bl 4AaCTb OT FOTOBLIX K YNOTpebneHwo
15 000 000 n.c. — Bce paBHO OHa okaxeTca B 8000
pa3 Gonblue, YeM MOLLHOCTb 3HEepruu, Npou3BoauMon
3epkanamu lNukepuHra.

Bnpo4em, y Moero cnocoba ectb 1 gpyrye Bbiga—
Lumecs npeumywecTsa. Vicnonbays ero, uHxeHep—anek—
Tpuk Ha Mapce 6yaeT B COCTOAIHWUK KOHLEHTPUPOBATL B
CBOEM YCTPOWCTBE 3HEPruio, MONy4eHHyY Ha nnoLua—
AV B [ECATKM KBAOPATHLIX MWNb, BMECTO TOro 4To6b!
YyTUNU3MPOBaTb 3HEPruto, MonyYeHHyl Ha nnowagu
B HECKONbKO ThICAY KBappaTHbIX (hyTOB KakK Ha napa-—
Bonuyeckom oTpaxarene, TeM CaMbIM YMHOXas Mnosy—
YeHHbIN apcheKT B ThicA4M pas. Ho 1 3To ewe He Bee.
C nomMouibio COOTBETCTBYIOLLMX METOA0B U YCTPONCTB
OH CMOXXET CHOBA BO CTOfMbKO Xe pa3 yBenuyuTb Nosy-—
YeHHbIN 3hchexT.

WtaK, 310 AICHO, B pe3ynbTaTte CBOMX 3KCNEPUMEHTOB
8 1899-m u B 1900-mMm, 11 yxe cosgasasn Ha Mapce aT-
mMocdiepHble NoMexK, HeCpaBHUMO Gonee MOLLHBLIE, YeM
Te, 4TO MOXHO NOoMyYaTb C NOMOLLBIO N060ro CBETOOT-
paxarens, Kakum 6b1 6onbLIM OH HU Bbin.

CerogHs pa3suTue Hay4HbIX 3HAHWA 06 3NeKTpUYec—
TBE NPOABUHYNOCH AaNeKo Brepef, Y4To No3BoNAeT 3K-
CrepuUMeHTarnLHO NPOAEMOHCTPUPOBATH Hallly Crnoco6-
HOCTb OTTPaBnATb CUIHaMbI Ha gpyrylo nnaxery. Beck
BOMPOC NLb B TOM, KOrAa YenoBeYeCcTBO CTaHET CBU—
nAetenem 3Toro senuyaniuero Tpuymda. Orteer nexur
Ha nosepxHocTU. Kak Tonbko Mbl nonyyum ybeautens—
Hble CBUAETENbLCTBA TOr0, YTO rAe—TO B UHbLIX MUpPax
NPEeAnPUHATHI 0CMBICNEHHBIE YCUITUA B 3TOM HanpaBsne—
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HWUK, B 3TOT XXE€ MOMEHT MOXHO ByieT CHUTaTh CBEPLUMB—
LUMMCS (PEKTOM YCTaHOBNEHUE MEXMNNAHETHON CBA3U
C MHONNAHeTHbIM pasymom. Ha 3nemeHTapHOM ypoB—
He B3aMMONOHUMaHNe 34ech MOXeT BblTb QOCTUrHyTO
Ao80nbHO GbicTpo. HanaxueaHue Xe BCEeCTOPOHHEro
obmeHa uaesmu — aTo 6onee cnoxHana npobnema, Ho 1
30eChb BO3MOXHO HaNT pelueHve.

Huxona Tecna



YNPABNAEMASAA MOJIHUA

English Mechanic and World of Science,
8 mapra 1807,
\

C vHTepecoM npouutan ctaTtbio B Sunday World ot

20 sHBaps 06 «ynpaBnaeMon MONHUUY, ONUCaHHON
KaK TauHCTBEHHAs HOBas 3HEprvA, KoTopas NpusBaHa
BepTETb BCE KOfeca Ha 3eMne 1 KoTopas, kak npeano—
naraeTcs, HeflaBHO OTKPbiTa AaTCKUMKU naobpeTtatend—
mu Banbgemapom MNoynbceHom u MN.0. MNegepcoHom.

A3 apyrux penoprtaxen A caenan BbiBOA, Y4TO 3TU
[VKEHTNIbBMEHbLI Ha HACTORLLMIA MOMEHT O PaHu4MIMCch
MUPHbLIM NMPOU3BOACTBOM MUHMATIOPHbBIX MONHWA S~
HOM B HECKONbKO QIOAMOB, ¥ MHE VMHTEPECHO, KaKyt
OLEHKY MX NOTEHUMANbHBIX AOCTUXEHWA A bl NpoYen,
ecni Gbl OHW Npeycneny B Nony4eHun, NogobHo mHe,
anekTpuyeckmx paspsgos gnvHon 100 ¢yTos, 3Ha4Ym—
TENbLHO NPEeBLILLAIOLLIMX MONHWIO NO HEKOTOPbIM Xapak—
TEPUCTUKEM 3HEPIUN 1 MOLLIHOCTW.

MpuHMMaNA BO BHUMAHNE MX OrpaHUYEHHBIA U YUCTO
nabopaTopHbiA onbIT paboTsl, NporpaMMa, NpeacTas—
NeHHan NATCKUMM MHXEHepamu, OCTETOHHO 06LINMPHa,
HeBaupan Ha Gonblume pecypcol opaa ApMCTpoHra.
[octaTto4Ho ecTecTBEHHO, HTO A C UHTEPEeCOM NOCMOoT-
pto Ha ux TenedoHnposaHue Yepes ATnaHTuky, becnpo—
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BOAHbIE rofavy ceeta u npueefeHne B fecTeme nera-
TeNbHbIX aNMapaTos (s ToXe XyAoXHUK). Tem BpeMeHeM,
MOXeT ObiTb, HE DyaeT HecBOEBPEMEBHHLIM 38RBUTH
3M€echb, B CBA3U C 3TUM, YTO BCe Heobxoavmbie npouec—
Cbl ¥ NpUcnocobneHua ANA reHepupoBaHnA, nepeaasu,
TpaHcgopMauum, pacnpocTpaHeHUs, XpaHeHus, pery-
NMPOBaHWUA, KOHTPONR K 3KOHOMUYECKOro NpUMeHeHUs
«yrpaBnaemMon MonHuu» Gbinn 3anaTeHToBaHLI MHOW
W 4TO R yXe [8BHbLIM—O8BHO NbiTaloCk, HE Xanea cun,
BHEAPWTL 3TU AOCTUXKEHWUA KaK CpencTea obecneveHnn
6narococTosHuA, KoMhopTa v ynobcTea, 8 nepsyio ove-
pefib MOUX COrpaXfiaH.

B onucaHHoR aeMoHcTpaumn, KOTOpYHo [0 TOro 0CY—
wectsnanm cap Yunesam Mpuc u npodeccop Cunbsaryc
@. ToMNCOH, HET HU4Yero NMPUMEYaTENLHOro, PABHO Kak
HeT HA4&ro HOBATOPCKOro B UCMONb30BaHHbLIX 3f1eKT—
pudeckux yctponcTeax. OnucanHble 3aXxuraHmwe ayro—
BbIX flamn C MOMOUIbIO YenoBevecKkoro Tena, pacrnas-
neHve KycKa Meam B BO3AYyLLIHOM NPOCTPaHcTBe — 3T0
NPOCThie 3KCNEPUMEHTLI, KOTOPbIE C UCMONb30BaHUEM
MOMX BblCOKO4ACTOTHLIX TPAHC(OPMaTOPOB MOXET
nerko rnpogeMoHCTPUpoBaTh NOBON CTYAEHT, U3yHalo—
WM anekTpu4ecTso. OHM He yHaT HUHeMy HOBOMY U He
MMEIOT HUKaKOoro oTHoLLeHMA K 6ecnpoBogHON nepepa—
4e, NOCKONBKY BO3AEACTBUA (DaKTUYECKU UCHe3BI0T Ha
paccTosiHUM HECKOMbKUX (PYTOB OT NCTOYHKKE aHeprim
KonebaHun. Heckonbko ner Ha3af A ycTpansan AeMoHC—
TpaLwuy CXOAHbIX U OPYruiX, 3na4nTensuHo Gonee Bne4vaT—
NAOLLMX IKCNEepUMEHTOB C 060pPYROBaAHWEM TOrO Xe
TUNA, MHOTNE N3 KOTOPbIX ObIIU NPOUNNIOCTPUPOBAHDI
1 OnUCaHbl B TEXHUHECKKX XypHanax. Ony6nukosaHHbie
3armcu AOCTYNHbI ANA U3y4eHus.

HecmoTps Ha Bce 3To, garckme uaobpeTaTenu eLle
He NMpeanoXunyu HU ManenLlero Aoka3arTenscTea, Y7o
UX OKMAAHMA OCYLLIECTBUMBI, U NEepef TeM KaK cepbes—
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HO BbIABUraTh 3aABMEHUE, YTO aKoHoMM4Hoe Becnpo-—
BOAHOE PacnpocTpaHeHue CBETa U 3HEePruM Ha orpom-—
Hbl€ PACcCTOAHUA BO3MOXHO, OHWU JOMXHbI, MO MEHbLUER
Mepe, NOBTOPUTL TE U3 MOUX 3KCNEpPUMEHTOB, KOTOPbLIe
NpefocTaBnsaloT OCHOBaHWUA ANs aTtoro.

HayuHylo ayauTopuIo He MOXeT He Bne4aTnutb ae—
MOHCTPaUMA UHTEPECHbIX ABNEHUA, HO 06 OpUrHanL—
HOCTWU 1 3Ha4YUTENILHOCTK TOW OEeMOHCTPAaLK, 0 KOTO—
PO Mbl FOBOPUM, MOXET CYAUTb TONLKO CNeuuanuct,
obnapalowmn NonHbIM 3H3HKWEM U CNOCOOHLIN fenaTtb
BEpHble 3aKMo4eHUA. heKT HOBU3HbI, 3PENULLHbBIN
W yAMBUTENBbHBIW, MOXET 6biTh COBEPLLEHHO HE BaXEH,
TOrAa Kak apyroin, Bpoae Gbt HeaHawuTenshbi, umeeT
HanbonNbLLYIO 3HAYMOCTb.

Ans nnniocTpaumm No3eonsTe YyNOMAHYTL 3Rech ABa
CBOMX COBEpLUEHHO pa3HbIX 3kcnepumerTa. B ogHom
TENo Yenoseka NoABepranoch 6bICTPO MEHAKLWEeMyCa
NosnIo 3NEKTPUHECKOro OCUMNNATopa B iBa C NONoBU—
HOW MUIUOHA BOSLT; B APYrOM MasieHbKas namna Ha—
KanuBaHua 6binNa 3aXoKkeHa ¢ NOMOLLbI pe30HaHCHON
CXEMbI, 383eM/IEHHOA HA OOHOM KOHLE, BCS 3HEPrus
MoCcTyrnvuNa U3 3eMnu, Has3NeKTPU3oBaHHON YAANEHHbIM
nepeaaTrynkoMm, .

(MepBbIn NpeacTaBNAeT 3penvule youBUTENLNOE W
HesabbiBaeMoe. 3puUTenb BUAWMT 3KCNEpUMEHTaTopa,
CTOALEro Ha 60NbLLWON NONoCce APOCTHONO OCNENNA0—
LLiero nnamMeHu, BCe ero Teno oxsa4eHo maccon droctho-
pecuUMpyIoLLMX W3BUBAIOWMXCH paspanos, NOAo6HbLIX
wynanbuam ocbmutora. [yykm ceera BbipbIBaIOTCA U3
ero NosBoHOo4YHKMKa. Korga oH NpoTarusBaeT pyku, Takum
obpasom ycunuBas anekTpuyeckue niouast BoBHE,
peByLUME A3LIKK MNIAMEHN COCKAab3bIBatOT C KOHYMROB
ero nansyes. J6bekTbl N0 coceacTay C HUM Npuabpe—
TAKT CBETOBYKD KOPOHY, U3[AI0T My3blKarbHbIE HOTb,
cBeTATCA, HarpesaloTeA. OH HAXoAWTCA B UENHTPE elle
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Gonee MOGONLITHLIX HEBUOUMbIX AencTeui. [pu xax-
[0M KoNebannm aneKTpUHecKon Cunkt MMpuaab Mens—
yanumx 6omBapanpylowivx YacTuL CpbiBalOTCA C Hero
C TakKuMm CKOPOCTAMM, 4TO NPOXOJAT Yepes cocefHune
crexbl. OH, B CBOKO o4epenb, NoaBepraeTcs pe3kon 6om-
6apavpoBKE OKPYXaloLLero Bo3ayxa v Nbinu. OH ucnbi—
THIBAET OLLYLLIEHUS), KOTOPLIE HEOMUCYEMbI.

HecneuwanucT, cTas cBUAeTesnem 3Toro naymurens—
HOrC M HEBEPOATHOro cnektakns, bynetr HeBbICOKOro
MHEHWA O BTOPOW CKPOMHO#A pemoHcTpauvi. Ho npo-
theccuoHan He byner obmaHyT. OH cpa3y noHMMaerT,
4TO BTOPOV 3KCNEpUMEHT Kyaa kak 6onee cnoxeH Ans
OCYLLIECTBREHWUA N NMEET Henamepumo Gonee BaxHbie
nocnegcTeua. OH 3HaET, YTO ANSA TOro, YTo6bt 38CTaBUTL
ManeHbKYI0 HUTb HaKanvBaHWA CBETUTLCA, BCA Nosep—
XHOCTb MfaHeThbl, ABe COTHU MUIHIMOHOB KBAafPaTHBLIX
MUMb, JOMKHA BbITb CUMLHO HA3NEeKTPU30BaHa. 3T0
TpebyeT cneundr4ecKon 3NeKTPUYEcKon aKTUBHOCTH,
B COTHU pa3 BonbLUen, Yem Ta, HTO BoBneYeHa B 3aXu—
raHve Ayrosbix S1aMr C NOMOLLILID 4eNnoBEe4eckoro Tena.
Oprako H6onbLue BCero BneYaTnuT ero 3HaHue, YTo 3ta
ManeHbKas lamna BCTbIXHET C TON XXe SPKOCTLI0 B Mo~
601 TO4KEe 3eMHOro wapa, NOCKOIbKY CyLUecTBEHHOIo
ymeHbLUeHUA ahthexTa Npu yBenn4eHnit pacCTORHUA OT
nepegaTymka He 6yner.

370 hakT OrpOMHOM BAXHQCTW, C ONpepeneHHoCTbLIO
YXa3biBatOLLWA Ha OKOHHATENbHOE U NPOYHOE pelleHne
BCEX BEfIMKWX COLMAaribHbIX, NPOMBbILLNEHHbIX, hUHaH—
COBbIX, (PUNAHTPOMUYECKUX, WHTEPHALUMOHANBHBLIX W
Apyrvx npoénem, CTORWMX Nepeq YenosBe4ecTsoM, pe—
WweHue KoTopbix 6yaeT o6ycnoBReHo MOoNHLIM YHUYTO—
XEeHueM paccTosHUA B nepegaye nHopmaLmn, TpaHc—
nopTuposke 06LEKTOB MNM Marepuanos U nepepaqe
3Heprun, HeoHXOAUMON ANA CYLLIECTBOBaHWS YernoBeKa.
Bonblue ceeta Ha 3Ty Hay4HY0 UCTUHY BbINO NPONUTO
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HEeAaBHO C NOMOLLILIO 3aMe4aTensHOro U HOBaTOPCKOro
akcnepumeHTa npoeccopa Cnabu no ycTaHOBNEHUIO
npesocxopHoro GecnposoaHoro TenegoHHoOro coob—
uieHns mexgy Haymrenmom v BepnvuHom (Fepmanin)
Ha paccTosHUM B aBaauats Mune. Mpu gornxHeiM 06pa—
30M OpraHn30BaHHON annapaType Takylo TeneoHHYIo
KOMMYHMKALIMIO MOXHO C TOW Xe NerkocTbio U TOYHOC—
TbiO OCYLLIECTBAATL HA CBMOM 60MbLLIOM PACCTORHWU Ha
3emMne.

OTKpbITUE 3eMHbIX CTOAYUX BOMH NOKa3bIBaeT, Yo,
HECMOTPA Ha ee OrpoMHbIN pasmep, Lenyl nnaHeTty
MOXHO NOBEpPrHyTb B pE30HaHCHbIe KonebaHus, Kak
MarneHLKUA KBMEPTOH; 4To anekTpu4eckue' konebanus,
npuBefAeHHbIe B COOTBETCTBUE C ee (hU3NYECKUMU Xa—
paKkTepucTUKamMun 1 pasmepamu, NpoxoasT Yepes Hee
6ecnpenATCTBEHHO; B CTPOrOM COOTBETCTBMU C NpPOC—
ThiM MaTEMaTU4ECKUM 33KOHOM [0Ka3aHo 6e3 Tenn
COMHEHUS, 4TO 3EMMA, pacCMaTpuBaeMan Kak KaHan
nepepaqn 3neKTPUYECKON 3Hepruum, AaXe B TAKUX TOH—
KUX U CROXHbBIX NepeaaYax, Kak 4enose4eckan peyo unm
My3biKanbHas KoMnoauuma, 6ea3rpaHny4Ho NpesocxoanT
nposog nnu Kabersb, Kak Bbl XOpoLUO OH HY 6bin CKOHC—
TPYMpOBaH.

OuyeHb CKOpO CTaHeT BO3MOXHbLIM FOBOPUTL Yepes
OKeaH TakK Xe ACHO 1 0THETNMBO, Kak 4epes cTon. Mep-
BbI NPAKTU4ECKMIA YCNEX, YXXe NpeacKkasaHHbIA ybeau—
TenbHOM geMoHcTpauven Cnabu, byper curHanom k pe—
LUMTENbHLIM YCOBEPLLEHCTBOBAHUAM, KOTOPLIE BO3bMYT
MUP LUTYPMOM.

Kakum 6bi orpoMHbiM HU Bbint yenex TenedoHa, 31o
TOSMbKO Ha4ano cBuAeTenLcTBa noneaHoctn. becnpo-
BOAHAsA NepegaYa peyn He ToNLKO NPefoCTaBUT HOBbIE,
HO 1 HECOW3MEPVMO PacLUMPUT CYLLECTBYIOLLME BO3—
MOXHOCTK. 3T0 ByAeT ToNbKO NPeaBecTHUK etle Kyaa
Gonee BaxHOro pasBUTUA, KOTOpoe NonaeT ¢ 6eweHon
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CKOPOCTbIO, MOKa, C NPUMEHEHWEM TEX XEe BEnuKux Npu—
HUMNOB, 3HEeprua BOAONaaoB He GyAeT KOHUEHTPUpo-—
BaTLCA B NMOGOM HYXHOM MECcTe; Nnoka Bo3gyx He GyageTt
33BOEBaH, NO4Ba OKYNbLTYPEHA U yKpaLLieHa; noka pac—
CTORHMWE He NOTepseT CBOEro 3HaeHUA Bo Bcex o6nac—
TAX YEN0BEYECKON XU3HEAeATENbHOCTY, U naxe GypeT
NpeoponeHa KonoccanbHas NPonacTb, OTAENsLas
HAC OT APYrMX MUPOB.



HOBOE OTKPBITUE TECJIbI
New York Sun — 30 aHBaps 1801 r.

MKOCTb NPOBOQHMKOB 3NIEKTPUYECTBa nepe-

menHa. Ona nenocrasxHa, n diopmynel HeaB-
XOAWMO nepenucarb — eMKOCTb U3MEHAEeTCs B CO-
oTBeTCcTBMM C abGCONIOTHON BLICOTON Hap YpoBHEM
MOpRA, OTHOCMTE/IbHON BbICOTON Ha/l NOBEPXHOCTLIO
3emnu n paccrosnmem ao Connua.

Buepa Hukona Tecna 06ba8un 06 o4epegHoM OTKpbI—
Tuu B 06nacTu anekTpuyecTsa. Ha atot pa3 aTo HoBbI
3aK0H, 1 N0 NpUYMHE 3TOro, Kak yTeepxXaaeT M—p Tecna,
6onbLUYIO YacTb TEXHUHECKOW NUTepaTypbl HEOBXOAMMO
6ynet nepenucate. C Toro BpemMeHw, Kak 06 anekTpv-
yecTBe BbIN0 X0Tb YTO~TO U3BECTHO, Y4EHbIE NMPUHUMa— -
10T MOCTOSAAHCTBO EMKOCTY 3NEeKTPUYEeCKOoro NpoBogHuKa
3a akcuomy. B xope akcnepumenTos 8 Konapapo Tecna
06HapyXun, Y4TO OHa He NOCTOAHHA, a nepeMeHHa. OH
NPUHAN pPeLLeHe OTKPbITL 38KO0H, YpassiatowmMin 3TUM
ssneHueM. OH 3710 cgenan, 1 Tak Aanee, 1 3To OH BYepa
obwacHun The Sun. BoT 4To OH CKasan:

«B Tevenmne MHOrUX NeT Y4eHbIE, 3aHUMAaIOLLMECS N3Y—
YeHVeM (PU3NKN 1 uccnepoBaHVMAMM B 06NacTu anekT—
pU4ecTBa, NPUHUMan 3a aKCUOMY, YTO onpeaerneHHbIe
XapakTepuUCTUKK, NOCTOSHHO BXOASALLME B WX BbIKNagKy
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W pac4eTbl, NOCTOAHHbLI U HeN3MeHHbI. [10CKoNbKy ToY~
HOE onpegeneHue 3TUX 3Ha4eHU nMeeT ocobylo Bax—
HOCTb B 3neKTpryeckux konebaHusax, NpUBneKaoLmx
Bce Gonbuie v 6oNbLIE BHAMaHUA 3KCNEepPUMEHTATOPOB
BCEro Mupa, NpeacTasnaeTcA Heo6XoAUMbIM 03HAKO-
MUTb APYrUX C HEKOTOPbIMK MOUMM AaHHbIMW, KOTOPbIE
B UTOre NpUMBENU MEHA K pe3ynbTaTtam, B HacTosLiee
BpPEMSi NPUBNEKaoLLMM BHIUMaHWE BCEro Mupa. 31y pe—
3ynbTaThl HAbMo[eHU, KOTopbie MHEe AaBHO N3BECTHDI,
MOKas3biBatOT, 4TO HEKOTOPbIE U3 3HA4EHUI, Ha KOTOpbIe
CCbINaKTCA, NepemMeHHbl U YTo n3—3a 3atoro Gonblias
4aCTb TEXHMYECKOW SMTepaTypbl HecosepiueHHa. H noc—
TaparCb U3NAXWUTb MHDOPMALIMIO O haKTax, KoTopbie A
obHapy>xun, NPOCThiM A3bIKOM, HACKOMBEKO MOXHO 13be—~
ras crieyvansHon TEPMUHOIIONN.

Xopomg W3BECTHO, YTO INEKTPUYECKANA CXEMA CXUN—~
MaeTCA 8HanormM4yHO CNUpany C ApUKPennNeHHbIM K Her
rpy3om. Takas cnuparss KonebneTcs C HeKOTopon CKo—
POCTbI0, ONpedeneHHon A8YMA 3HaYEHUAMU, 3NacTU4—
HOCTbIO MPYXWHbI U Maccou rpy3a. CxoaHelM 06pa3om
KonebneTcs 3nekTpry4eckan Luenb, U ee KonebaHua Tak—
XE 3aBUCAT OT ABYX 3HAYEHUN, HA3LIBAEMbIX 3NEKTPO—
CTaTUHECKON EMKOCTbIO U UHAYKTUBHOCTbIO. EMKOCTL
3NEKTPUYECKON CXeMbl COOTBETCTBYET 3NacTU4HOCTU
NPYXWHbI, 8 HOYKTUBHOCTL — Macce rpysa.

To4Ho TaK Xe, Kak MEXaHUKW N UHXEHEepb! NpUHUMa—
10T 38 8KCUOMY HEWM3MEHHOCTL 3NaCTUYHOCTYU MPYXUHBI,
BHE 38BUCMMOCTW OT TOF0, K&K OHa PacnonoXeHa unm
UCNONb3YETCA, NEKTPUKU 1 (PUIUKU NPUHANN, YTO SNeK—
TPOCTATU4YECKaA EMKDCTb MPOBOASWEro 06bekTa, Ha—
fpUMEp METANNUYECKOro LLapa, 4aCTO UCMOoNb3yemMoro
B 3KCNEepUMEHTaXx, 0CTAeTCA NOCTOAHHON U HEU3MEHHOR
BESNYMHOW, U OT 3TOro [ONYLLIEHUA 38BUCAT MHOMUE Ha~
y4Hble Pe3yfbTaThl OrpOMHON BaXXHOCTU. A obHapyxwn,
YTO 3Ta eMKOCTb BOBCE HE ABNSAETCA MOCTOAHHOR WU
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HensmeHHoW. Hanpotvs, oHa noasepXeHa OrpoMHbIM
M3MEHEHUAM, TaK 4TO B onpefeneHHbIX YCNOBUAX OHA
MOXEeT BO MHOTO pa3 NpPeBbilLaTh TEOPEeTUYECKOe 3Ha—
YyeHue Unu npu onpegeneHMbIx obeToaTenbcTeax buiTh
MeHbLue. [MockonbKy Kaxgbii aneKTPoNpoBOAHUK, No—
MMMO MHAYKTUBHOCTK, TKOKE obGnafaeT onpeneneHHon
BENUYAHOW EMKOCTW, B CUNY M3MEHEHUA nocnegHen
UHAOYKTMBHOCTb TaKXe, O4EBUAHO, M3MEHRAETCA B cuny
TeX Xe MPUYUH, YTO BbI3bIBAIOT NM3MEHEHUS EMKOCTU,
311 haKTb! & O6HAPYXKN 38 HEeKOTOPOE BPEMSA [0 TOrD,
KaK fan TeXHU4ecKoe onucaHue cBomx 6ecnpoBoaHbIX

- CUCTEMbI NEepeayn 3Heprnu u Tenerpacmm, Kotopble, A
fonarato, CTanu M3asecTHbI B Nepeylo oyepbaw 6narona—
psi MOMM NateHTaMm B benbrum n Bputarnm.

B aroit cucteme A 06LACHUA, YTO NPy onpegeneHun
ANWHbI 3MEKTPUHECKUX BOMH B Nepepaiowen U NpyuHU-
MaloLLen cxemax Heo6xoguMo yaenaTb JONXHOE BHU—
MaHne CKOpOCTH, C KoTopon konebaHue pacnpocTpa-—
HAETCA B KaXA0W M3 CxeMm, NOCKOAbKY 3Ta CKOpPOCTh
ABMAETCA NPOU3BEAEHNEM ANMHbLI BOfHbLI HA ee 4acToTy.
MockonbKy cKopocTe konebaHui, Kak 0TMe4EHO paHee,
B KaXXQOM Clly4ae 3aBUCUT OT EMKOCTU U MHAYKTUBHOC—
TH, 8 NONY4UN NPOTUBOPEYMBLIE 3Ha4eHus. [pogonxan
uccnenosaHme aTtoro nborbiTHOro heHoMeHa, 1 06—
HapPYXWIt, YTO EMKOCTb U3MEHAETCH N0 Mepe NOJHATUA
rnposopniLen NOBEPXHOCTU HaR 3eMNeNn, U BCKope yc—
TAHOBMN 3aKOHOMEPHOCTL 3TUX U3MEHeHun. EMKocTb
BO3pacTana no Mepe rnogsLemMa npoBofsALLen NoBepx—
HOCTW H8 OTKpbITOM Bo3gyxe oT 1/2 Ao 3/4% Ha thyT
nogbema. OfHako B 3RaHUAX WM OKOIO KPYMHbIX COOPY-—
XEHWK 370 yBenuyeHne Yacto gocturano go 50% Ha
thyT nogbema, n 0gHO 3TO MOKAa3bIBAET, A0 KaKOW CTe—
NeHn onBOoYHbI MHOMME N3 Hay4HbIX 3KCNEepPUMEHTOB,
onucaHHbIX B TexHU4eckon nutepaTtype. NpueeaeHHoe
MHOIO NPaBurno, BBUAY BLILLECKA3aHHOr o, BaXHO NPUHU—
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MaTb BO BHMMaHue npu onpepeneHuy QnnHesl KaTyuiex
WHAYKTUBHOCTU UM MPOBOAHUKOB, HaNpumep Takux,
Kak npuMeHaemMble B Moen cucteme 6ecrnposofHoik Te—
nerpacuu.

OpHako 3HaunTenbHo 6onee uHTEpeceH AMA y4eHbIX
thakT, KOTOpbIA 7 HaGMogan No3gHee: eMKOCTL NogBep—
raeTcsa U3MEHEHUAM B TeYeHne roaa, npuobperan Mak—
CManbHOE 3Ha4YeHWe NETOM, 8 MUHVMMANLHOE 3UMOHR.
B Konopago, rae 8 npoaomkun ycoBEpLIEHCTBOBaHHbI~
MM METOOEaMU UCCNEoBaHmus, HauaTbie B Hulo—Vlopke, n
roe, Kak 0Ka3anoch, yBen4eHue eMKOCTU POCTIO HEMHO—
ro 60nbLue, A NOMIWMO 3TOro 06HapYXuN, 4TO CYLLECTBY—
ET 1 CYTO4YHOE U3MEHEHUe, UMEIoLee MaKCUManbHoe
3Ha4eHne Ho4blo. [lanee, A obHapyxun, 4To BO3aenc—
TBUE CONHEYHO0 cBeTa BefeT K HebonbLIoMy yBenuye—
HUIO eMKOCYW. JlyHa TOXEe OKa3bLIBAEeT BAMAHNE Ha 3ToT
noKasarefib, HO f He NPUIMUCLIBAIO 3TO ee CBeTy. -

BaxHocTe atux uccnegosaHuin MoxHo Gyner nydiue
oueHwTb, Koraa GypeT YCTaHOBAEHO, YTO B CUAY 3THX
U3MEHEHWI BENW4MHB!, KOTOPas Npeanonaranacs Hema—
MEHHOW, 3NeKTPUYECKanA Cxema Kofebnertcs He ¢ ogMHa—
KOBOW 4aCTOTOW; 3Ta 4aCTOTa U3MEHAETCA B COOTBETC—
TBUWU C U3MEHEHUAMN eMKocTU. Takum oBpazom, Gyay—
4u NOAHATON Haf NOBEPXHOCTLIO, CXEma xonebnetcs
HECKOMLKO MefneHHee, Yem Ha Bonee HU3KOM YPOBHE.
KonebartenoHast cuctema, nopobHas ToMl, YT0 KCNonNb—
3yercs B 6ecnposopgHon Tenerpadinm, koneénerca He—
CKOnbKo BLICTpee, koraa kopabnb BxoguT B ByxTy, Hexe—
N KOra OH Haxo[WTCA B OTKPbITOM Mope. 3uMoK Takan
cxeMa konebnetca GbICTpee, 4eM NETOM, Aaxe npu oan—
HaxKoBOW TeMNepaType, U HEMHOT 0 BLICTpee Ho4bIo, YeM
OHEM, 0CODEHHO ecrin CBETUT COMHLE.

Csons BoeauHO pe3ynbTaTbl CBOMX MCCNefoBaHUiA,
1 06HapyXwWn, 4T 3T0 U3MEHEHME EMKOCTU U COOTBET—
CTBEHHO nepuopa konebanwin, o4eBMAHO, 3aBUCUT, B
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nepsyto a4epenb 0T abCoMoTHOM BLICOTLI HAf YPOBHEM
MOpA, XOTA B MEHbLUEA CTENeHW; BO—BTOPbIX, OT OTHO—
CUTENLHOM BbICOTHI NPOBOAALLIEN MOBEPXHOCTN UK EM—
KOCTU M0 OTHOWEHWIO K OKPYXAaloWmMM ee npegmeTam;
B—TPeTbUX, OT paccrosHus 3emnu ao ContHua, n, B-4eT—
BEpPTbIX, OT OTHOCUTENbHOr0 U3MEHEHWUA NONOXEHUA
CXeMbi N0 OTHOLLIEHWIO K CoNnHL, BbI3BaHHOI0 CYTO4HbLIM
BpatleHnemM 3emnu. 31u haKTbl MOryT NPeACTaBNATh
ocobbiii MHTEpeC- ANA MeTeopPonoros U acTpoHOMOB,
NOCKONbLKY U3 3TUX HABMIIDAEHWU MOTYT CnenoBaTh NPak—
TUYECKME METO[bI U3Y4EHWA, KOTOPbIE MOLYT 0Ka3aTbCA
nosie3HbIMU B COOTBETCTBYIOLMX 0BnacTsx. BoamoxHo,
Ham Heo6X0AMMO COBEPLLEHCTBOBaTb MHCTPYMEHTapUi
LNs U3MEePeHUs BLICOTLI MECTa Haf] YyPOBHEM MOPS C 10—
MOLLbIO ROMKHbLIM 06pasoM CKOHCTPYMPOBAHHOM W YCT—
POEHHOW CXEMbi; TaKXe A fymar 0 OpYrux BO3MOXHbIX
MPUMEHEHUSIX 3TOr0 NPUHLMNA.

WmenHo B xofge 3tux uccneposanuin B Konopapo f
BNEpBbLIe 3aMeTUn onpefeneHHbIe N3MEHEHNA B anexK—
TPU4ECKUX CUCTEMEX, YCTPOeHHbIX 0CoBbiM 06pasom.
311 3MeHeHUs A NepBoHa4asnbHO 06HapPYXun, BbIYUC—
NSA pe3ynbTaTthl, 0 KOTOPbIX YNOMUHAN paHee, ¥ TONbKO
B fanbHeneM A B NOMHOA Mepe 0Co3Han ux. Takum -
06pa3omM, 04eBUAHO, YTO Te, KTO OCMEenUBancs npunmu—
CbiBaTb WUCCNENOBaHHbIE MHOWN (heHOMEHB!I NPOCTbLIM
atmocdepHbiM KonebanusM, Caenany nocnewHoe 3a—
Kmo4eHue).



3NEKTPUYECKVE ABTOMOBWIN
Manufacturers’ Record — 29 gekabpna 1904 r.

—-py Ansbepry ®uHncy, crneunansHoMy Koppec—
M norpeHTy Manufacturers’ Record, Hero-Viopk:

.Elqp‘oroﬁ c3p,

OvBeyas Ha Ball BYEPaLLHUA BONPOC: NPUMEHEHNE
anekTpuyecTea gns npusegeHvs asTomobunei B ABU—
XeHWe — 3Ta orpepeneHHo pauuoHansHas uaes. A pag
y3HaTb, 4To M—p fub B3AN Ha ceba npumexeHve ee
Ha npakTvke. Ero gonrun onbit pabotel C KOMNaHWen
General Electric n ppyrumu npeanpuaTuaMn QONXeH
0Ka3aTb emy NPEeBOCXO[HYI0 CRYX0y B pewieHun 3Ton
3apauv.

Het comHeHvi, 4To Takum 06pa3oM MOXET BbiTb U3
roToBNEHa BbICOKQyAaYHas MawmHa. Mone nencTeui
HeucHepnaemo, U 3TOT HOBbI BUE aBToMobuns, uc—
NoNb3yIoLLKMIA HaBeEHHOe 3NEeKTPUHECKOE Nnone Mexay
reHepaTtopoM U PoTOPOM, UMEET, N0 MOEMY MHEHMUIO,
Benukoe byayLee.

fl cam B Te4eHWE MHOrWX et oTcTaMean 3ToT Npu-—
HUMN. B MHOro4ucneHHbIX TeXHUHeckux nybnnkaumax
Bbl HANAeTe cAenaHHble MHOW B 3TOM OTHOLLIEHWW YT—
BepxaeHus. B ceoen ctatebe B Century B niove 1900
r. f IPUMEHUTENLHO K 3ToM TeMe ckasan: «MMapoxoas! 1

131



noespa Bce eLue NPUBOAATCA B ABUXEHWE MNPSAMbIM BO3—
AENCTBMEM CUNbl Napa Ha Banbl WK 0CK. 3HAYUTENbHO
6orbLMIA NPOLEHT TENSIOBOW 3HEPrin ToNmBsa MoXeT
BbiTb Npeobpa3oBaH B KNHETUHECKYIO 3HEPruto NPy Nc—
NOJb30BaHUK BMECTO CYLLIECTBYIOLLIMX MOPCKUX ABUra—
Tenen 1 NOKOMOTUBOB AUHAMO—MALUWH, NPUBORUMbIX
B OeNCTBME CneuuasnbHo CKOHCTPYWPOBaHHbIMWA ABU—
ratensiMy Ha napy Nnof BbICOKMM [aBneHueM unm rase,
C rNpuMeHeHWeM 3NeKTpU4ecTsa, sBbipabaTbiBaeMoro
ANA NpUBeAeHus B aBuXenne. Takum o6pa3oM MOXHO
BbirpaTe 0T SO po 100 npoueHToB 3athchekTMBHOCTU
3HEeprum, nony4aemon us tonnuea. CnoxHe NoHATb, No—
4yemy Takon NPOCTON ¥ 0YEBNAHLIN (DAKT He NpusneKaeT
60nbLUe BHUMaHWA €0 CTOPOHbLI MH)XEHEPOB.

C nepsoro B3rnsiga MoXeT MoKa3aTbCs, YTo Nony—
4YaTb 3NEKTPUYECTBO C NOMOLLbIO ABUraTend U 3aTemM
NPUMEHATL TOK ANA BPaLLEeHWsi KOneca, BMEeCTo TOro
4yT06bI AENaTL 3TO C NOMOLLLIO KaKoro—HUbyabk MexaHn—
4eCKOro CoefuHeHust C ABUraTeneM, — CoXHbIn 1 60—
nee UM MeHee HepaLMoHanbHLIM npouecc. Ho aTo He
Tak; HaNPOTUB, UCMNOMb30BAHUE 3NEKTPUYECTBa B 3TOM
Cny4ae UMeeT OrpoOMHbLIE NPaKTUYECKue rpeMmyLlec—
TBa. TONLKO BONPOC BpeMeHw, 4Tobbl 3Ta uges Hawuna
LUMPOKOE NPUMEHEHME Ha XEeNe3HbiX Aoporax, a Takxe
Ha 0KeaHCKUX fiaiiHepax, XOTs B NOCNegHeM Cnyyae yc—
NoBUS He HacTonbko BnaronpusTHil. Kak xeneaHopno—
POXHbIE KOMMNaHWM MOTYT YTIOpCTBOBaTL B MCNONL30—
BaHUM 06bl4HbIX NOKOMOTUBOB — TanHa. Mpu Hanuuum
asurartens, ebipabartbiBaloLero aneKTpu4ecTso 1 B3an-—
MOLEACTBYIOLLIEro C 3NeKTPOMOTOPaMN rof BaroHamu,
noesn MoXeT gsuratbcs ¢ 6onee BbICOKOW CKOPOCTbIO
1 3koHoMu4Hee. Bo ®paHumm Takoe yxe npeanpuHsan
Heilman, v xoTts ero o6opygoBaHue He Gbino ny4inm,
[OCTUrHYTbIE pe3ynbTaThl 3aCNYXMUBAIOT oBepua U 06—
HageXueatoT. A BbIYMCIIAN, YTO 3HAYUTENBHOIO BbIUM—

132



Pbilid B CKOPOCTW K 3KOHOMUM TaKXXe MOXHO ROCTVYb
HE8 OKEaHCKUX nanHepax, ycosepLLeHCTBOBaHUe KOTO~
pbix ocobeHHo uenecoobpasHo N0 MHOMUM NPUYUHEM.
OueHb BeposiTHO, 4TO B 6n3kom GyayLuem B Ka4ecTse
Tonnuea GyaeT UcnonbL30BaTbes HeTb, U 3TO caenaer
HOBbIA CNOCO6 NPUBEAEHUA B ABUXEHWe TeM bonee nox—
BanbHbIM. KoMnaHuu — nponssoguteny 3neKTpuyecTsa
C TPYROM CMOryT YAOBNETBOPUTL 3TOT HOBbLIA CNPOC Ha
reNepaTopb! U ABUraTend.

[na aBTomoGunes B 3TOM Hanpasnexwum NpakTu4ec—
KW HU4Ero He COenaHo, U BCe—TaKy KaXeTCs, YTO OHN
NpepocTaBnaAloT camble 6onbluvMe BO3MOXHOCTY Of1A
npuMeHeHus 3roro npuHumna. Bonpoc, oAHako, B TOM,
Kakow ABUrarenb UChonNb30BaTh — NOCTOSHHOND TOKA
Wi MOV MHOYKLIMOHHLIA. [epBbiin obnapaeT papoM npe-
VUMYLLIECTB B OTHOLLIEHUM 38MNYyCKa U perynupoBKMK, HO
3NeKTPOMALLIMHHBIE KONNEKTOPb! U LLIETKU Ha 8BTOMO—
6une oveHb HeygobHbl. Beuay 31oro s 6bl Bbickasancs B
Monb3y UCMoNb30BaHWA UHAYKLMOHHOMO ABUraTens Kax
WOeanbHO MPOCTOrD MEXaHN3Ma, KOTOPLIW HUKOFAa He
CMOXET BLIATU 13 CTpos. Ero xapakrepucTyku npesoc—
XOfHb!, TTOCKOMbKY NPUMEHAETCA D4EeHb H3KasA 4YacToTa,
1 MOryT ucrionb3osarscs 6onee Tpex haa. Perynupos-
Ka He 6byneT npencTaBnATb H0NbLLIVX TPYQGHOCTEN, U KOT—
0@ aBTOMOBMNL TAKOW HOBaTOPCKOM KOHCTPYKuUMK GyaeT
npov3BefieH, ero NpenMyLLIBCTBa CPasy Xe OLEHAT.

C VICKPEHHUM YBAaXEHWEM,
H. Tecna



B HALLUWN OHW CNEAQYET WWPE
~MCNONb30BATb JHEPIMIO BETPA

Heprun BeTpa HepoouenvBaeTcs. OpHaxdnpl oHa pe—

LUMTENbHO 3aMMET MECTO, KOTOPOrO 38CIYXUBAET,
BBUAY HEOBXOOUMOCTY 3aMeHb! CYLLIECTBYIOLLEro cno—
coba nonyyeHua aHeprun. Bo3bmemM xopowumit nopois
BETPa, M0 MOUM OLEHKaM, 3TO NOMOBUHA NOLUIABUHON
GUNbI Ha KBBAPATHLIA (DYT NOABEPralowWencs Bo3aen—
cTeuio BeTpa semnu. BoobpaauTte, kakas aHeprus octa—
ETCH HeUCMNONL30BaHHOW NPY HanNU4MK B 3anNace Takow
MOLLIK.

Mpucriocobnexue, KoTopoe sceraa Guino B pacro-
PsKEHUM HENOBEYECTBA — BETPAHYIO MENbHULY, — Te—
repb MOXHO BCTPETUTL TONBKO B CENbCKOW MECTHOCTH.
O6uijecTBEHHOE MHEHUE HE MOXET 0CO3HaTb CUNbY, KO~
Topoi o6nanaet Betep. MHorvie céuTbie ¢ Tonky n306—
perareny NoTpaTum rofibl CBOEN XWU3HW HA NONbITKN
obyanaTtb NpUNUBLI, @ HEKOTOpbIE AaXe npeasarani
A9 NOMy4eHNs 3Heprun CXXmMmaTb Bo3ayX C NMoMoLUbIO
NpunnBa 1 3Heprumn BOfH, Tak ¥ He NOHAB CUrHaNoB cTa—
pov BETPAHON MeflbHULIbI HAa XONMe, Korga oHa CoKpy—
LLIEHHO NoKa41sana KpbiNbamMuy U Mpr3bisana ux ocTaHo—
BUTLCA.

MakT 8 TOM, 4TO Y ABUraTENs HA OCHOBE BOSHEI UK
npunMBa MoxeT 6biTb Mano LLIGHCOB B CONEPHUYECTBE B
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nfaHe KOMMep4ecKoro NpUMeHeHUs ¢ BETPAHON Menb—
HULLEN, KOTopana NPeAcTaBnaeT co60oM 3Ha4MTENbHO fyy—
LLIMIA MEXaHU3M, NO3BONAIOLLMIA NONY4KUTL Kyaa 6onsbluee
KONM4ecTBo 3Heprum Gonee NPocTbIM CNOCOGOM.

Bo Bce BpemeHa cuna BeTpa umena HeoueHUMoe
3Ha4YeHVe Ana YenoseKa, ecnu H 4ns Yero 6onbLue, Tak
Ana nepeceYeHnsa M MOpPeun, 1 fiaxxe cenyac oHa ABNA—
€TCH 04eHb BaXHbIM (haKTOPOM NPy TPaAHCMOPTUPOBKE.
Ho cyiiecTByloT orpaHnyeHusi SToro NpocToro MeTona
UCronb30BaHWUA aHeprum condua. O6opynoBaHue Be—
NVKO ANA NOMY4aeMoro PeaynbTaTa, a8 3Heprus npephi—
BMCTA, 4YTO genaeTt HeobXxoaUuMbIM HaKOoMNEHWE 3HEPrum
¥ yBENMYUBAET 3aTpaThbl Ha8 NPon3BOACTBO, Ho ee npu-
roAHOCTbL B KA4YECTBE 38MeHbl IHepruu, Nony4aeMon n3
TONNUBA, He COCTaBAIAET BONPOCa, 8 TOT (hakT, 4To 3ta
3Hepruna B BGykBanbHOM CMbicne cBobofgHa kak serep,
penaeTt 3To 06CTOATENLCTBO NPEKpacHsbIM (JaKTopoM
6ynyLuero Mupa npoMbILLINEHHOCTN.

Hes3aBWcUMO 0T TOUKU 3peHus], 3N0XEHHOW flopaoM
KenbsuHom kacaTtensHo ByRyuiero, Korga 3anacbl yrns
UCTOLATCs, BO3HUKaEeT NoTPeBbHOCTL B TOM, HT06bI yae—
NATb 3TOMY 607bLUE BHUMBHUA B HACTOALLIEM.

Y 4yenoseka, KOTOPbIA HE MOXeT cebe No3BonuTb
vMeTb B CBOEM [IOME e4b, MOXeET ObiTb BETPAHAA MEfb—
HWLIa Ha Kpblwe. YAMBUTENBHO, YTO B HaLL pauuoHann-—
3aTopckuil BeK drepmepbl — 3TO eQUHCTBEHHbLIE, KTO
HasblBaET Betep cBouM Apyrom. O6uraTtenn ropoaos
TACKaTCH BBEPX U BHWU3 NO IECTHUALIAM, Tawla u HocA
rpy3bi, KOrAa Hag HUMK ecTb 06pbIA BENWKaH, KOTopbIA
MOXET flenatsb BCIo 3Ty paboTy 3a@ HUX, ECNN OHU TONMbKO
NPUBIIEKYT ero B ycnyXxeHue, 3a4em xaaTe, Noka 3ana-
Cbl YA ucroLlarcs, 4Tobbl NpU3BaTh Ha CBOIO cnyXby
BO3MOXHOCTU 3TOM 6e3rpaHnyHon MOLLUM BO3ayxa?

SHeprua ans NpUBEREHUA B ABWXEHUE AU ToB, Ha—
Ka4MBaHUA BOAbl B pe3epByapbl Ha KpbIiLe, Oxnaxae—
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HWUA [OMOB NETOM W COrPEBaHNA UX 3UMON — Haf Hamu,
B NONHOM PaCMOpPsiXEHUU Kax[oro n3 Hac.

Ot noboro gomoxossvHa TpebyeTcs NuLlb HEMHOMO
yMeHus, 4To6bl 06y30aTh BETEP W 3aCTaBWUTb €ro BbINON—
HATL paboTy, KOTOPaa COCTAaBNAET 3HAYNTENLHYIO YacTb
ApamMoBa NPoKAATUSR.



MOLWHOCTb 3NEKTPU4YECKOIO
OCUUNNATOPA — AECATb MWNTNOHOB
NOLIAQWHbIX CUN. BOCN/IAMEHEHVE
ATMOC®EPHOI0 A30TA C NOMOLUbIO
PA3PA0B BbICOKOWU YACTOThI
B ABEHAQUATL MWIJINOHOB BONbLT

1 saHBaps 1804 r.

xoqy 06bsABUTL, 4TO B CBA3UN C KOMMEPHYECKMM Npea—
cTaBneHveM cBovx n3obpeteHni A 6yay npegocTas—
NAaTh NpogeccuoHanbHbIe yenyry B obuwem Hanpasne—
HUW KOHCYNbTUPYIOLLEr0 3MEKTPUKE N UHXEHEPa.

A ¢ yBEpEHHOCTLIO 0XMAaIo, YTo Bnvxanwee bygy—
liee CTaHeT CBUAETENbCTBOM PEBONIOUUOHHBLIX U3Me—
HEHWA B IPOU3BOACTBE, NpeobpasosaHun 1 nepenaYe
3HEeprun, TPAHCNOPTe, OCBEWEHN, MPOU3BOACTBE XU—
MUWYECKNX COEANHEHNIA, Tenerpagmn, TenegoRMmn n py-
rVIX OTPACNAX 3HAHWIA U NPOU3BOACTEA.

Mo MOEMY MHEHMIO, 3TN AOCTUXEHUA HENPEeMEHHO
NPOUCTEKYT U3 BCEMUPHOIrC NPUMEHEHWA TOKa BbICOKO—
ro NoTeHUMana v BbICOKOW YacTOTbl, @ TAKXXE HOBATOPC—
KUX pereHepaTnBHbIX NPOLECCOB OXNaXAeHNs 40 04eHb
HW3KWX TemMnepaTyp.

BonbLioe kKonnyecTso cTaporo obopynoBakna Npu-—
AETCA YCOBEPLUEHCTBOBATL, 8 MHOMO HOBArQ — pa3spa—
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6aTbIBaTh, M NONArato, 4To, NPOAONXas CBOV uccneao—
BaHuvf, A byay 6onee noneseH B 3ToM 3BONIOUNW, Npe—
AOCTasuB B pacnopshXeHne Apyrux nonyHeHHbIE MHOI0
3HaHWA U ONbIT. ‘

Ocoboe BHUMaHKWE 1 yaenio peLueHuio npobnem, Tpe—
6yHoLLMX KaK 3KCriepTHOM nHdhopMaumm, Tak unsobperta-
Tenbckux cnocobHocTen — paboTe, BXxofasALLEen B ciepy
MOEW NOCTOAHHON NPaKTUKN U NPERPACNONOXEHHOCTY.

A 6yay NpeanpUHUMAaTL 3KCNEePUMEHTaNbLHOE n3yye—
HVe 1 COBEPLUEHCTBOBAHWE Mael, METOOB 1 BO3MOX—
HOCTe NpUMeHeHUs, pa3paboTky NONEe3HbIX NOAPYYHbIX
CpencTs, N B 0COBEHHOCTVU NPOEKTUPOBaHUE U Co3ga—
HVYE MexaHU3MOB [NA [OCTMKEHUA XENAEMbIX PE3ynb—
TaToB. '

NMwbas nocrtaeneHHana nepego MHOA W NpUHA—
Tan MHOM 3apava 6ygeT pewaTbCA OCHOBaTeNbHO U
n06poCcoBECTHO.

Hwxona Tecna
llaboparopus:
Tonr-Awnneng, Heo~Vopk
MecTo xutenscrea:
«Yonpop», Helo—opk Cutn



EECNPOBOAHOWN CBET TEC/IbI
Scientific American — 2 chespans 1901 r.

HMKona Tecna cpenan ana The New York Sun ogwvi—
UumnanbHoe 3aABNeHne OTHOCUTENbHO CBOWX HOBbIX
3KCNEPUMEHTOB MO rnony4YeHunio ceeTa 6e3 noMoLLy Npo—
" Bogos. M—p Tecna cka3zan:

«3TOT CBET ABNAETCA Pe3ynbTaToM MNOCTOSHHbIX
YCUAIUA C Ha4ana MouX PaHHWUX 3KCMNepuMeHTarbHbIX
AEeMOHCTpaLui Nepeq Hay4HbiMU 0bLLieCTBaMY 30eCk N
3a py6exom. [Ins Toro 4Tobbl cAenats BO3MOXHbLIM ero
KOMMepYecKoe UCNonbL30BaHWe, MHE NpULLINOCHL Npe-
0f0NEeTb OrPOMHble CnoXxHocTW. OaHON U3 HKMX Bbina He—
06X0AMMOCTb MONYYEHNS 0T 0BbIYHBIX UCTOYHUKOB TOKa
3NeKTpu4eckux Konebannin orpoMHON 4acToThl NPOC—
TbIM M 3KOHOMWYHLIM crnocobom. U A pap ckasaTtb, 4To
3TO MHE Ha AaHHbLIA MOMEHT yAanoch, U peaynbTaTbl No—
Ka3bIBaIOT, YTO C UCMOMNb30BaHUEM 3TOr0 HOBOIMO BUAA
cBeTa peanbHO JoCTuXeHne 6onbLuen 3KOHOMUK, Yem
OT CYLIECTBYIOLLMX OCBETUTENBHBIX NpUbopos. NMomnmo
3TOro, TAaKOW CBET UMEET MHOXECTBO ONpefdeneHHbIX
NpevMyLLECTB, He NOCNEeaHee M3 KOTOPbIX 3aKM04YeHo
B €ro rurMeHn4eckux ceoncTeax. A nonaratg, 4to 310
Hanbonbwan NpubNNXEHHOCTbL K BCTECTBEHHOMY OCBE—
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LLieHW0, KoTopan Koraa—nmbo gocTuranacs ¢ npuMeHe—
HWEM UCKYCCTBEHHbIX UCTOYHWUKOB CBETA.

Mamnbl npepacTasnAloT coboin CTekNAHHbIE TpYoKu,
KOTOpbie B AEKOPETUBHbLIX LIeNAX MOryT ObiTh N30rHYThI
nobeim 0b6pa3om. B GonbilumMHCTBE CNy4aes st UCNONb—
3YI0 NPAMOYroNbHYIO Cnupans, cocTonLyo ns 20—25
thyto Tpy6KM, ob6pa3yioumx okono 14—20 BuUTKOB.
O6wias oceeLLaowan nosepxHocTb namnbl ot 300 fo
400 ks. grorimos. KoHUbI cnvparnbHon TpYGKW NOKPbITbI
METanNNoOM ¥ CHabXeHb! KPIoYKaMK Anst NOABELLNBAHUA
naMnbl Ha 3aXumax UcToyHuka konebanun. Tpybka co—
LEepXUT paspexeHHble [0 onpeaeneHHon CTeneHy rasbl,
nogobpaHHbie B XOfe A0Nron 3KCNepuMeHTanbLHom pa—
BOTLI KaK NPOBOAALLME C HAMMYYLLIUM Pe3YSbTATOM.

Mpouecc nony4yeHns ceeTa B COOTBETCTBUN C MOUMMN
NPencTaBneHnsaMn BeIrMAAUT cneayiowmm obpasom.
MopsoauMbid M3BHE TOK NPOXOAWT Yepes3 MaLLUHY, KO-
TOpasn ABMAETCA reHepaTopoM anexTpu4ecKkux koneba—
HWIA 0COB0M KOHCTPYKLMKM M NPeobpasyeT TOK NCTOHHU—
Ka nutaHuA, 6yob OH NOCTOAHHBLIM UMK NIEPEMEHHBIM, B
anexkTpuyeckue Kone6aHus o4eHb BbICOKOW 4acToTbl.
311 KonebaHus, NoCTynas K NOKpbITbIM METaNA0M KOH—
LiaM CTeKnaHHOM TpyBkin, Npon3BoaAT BHYTPU ee CooT—
BETCTByIOUME 3nekTpuydeckue konebaHun, KoTopbie
MPUBOAAT MONEKYNbLI U aTOMb! COAEPXALLUMXCA BHYTPU
pa3peXeHHbIX ra3oB B UHTEHCMBHOE HEOPraHU30BaH—
HOE ABMXEHME, Pe3ynbTaToOM KOTOPOro CTAHOBUTCA UX
koneBaHue C OrpOMHOM CKOPOCTLIO U UCTYCKaHWe NMI
TOrO M3MyYeHNsi, KOTOPOE Mbl HA3LIBAEM CBETOM. 3T
rasbl He ABNAIOTCH PacKasneHHbIMA B 06bINHOM CMbIC-
fe 3Toro CNoBa, NoToMy 4T0 6yAb 3TO TaK, OHWU GbInK Bbi
rOpPAYUMM, K8K HUTL namrbl HakanveaHua. Ha camom
Aerne B 3TOM CNny4ae MoXHO 06HapyXuTs o4eHb cnaboe
HarpesaHue, 4YTO XOPOLLO FOBOPUT 06 3KOHOMUYHOCTH
ceeTa, Befb Noboe HarpesaHue Beno 6l K NOTepaM.
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371a 60MbLLIBA IKOHOMUA AOCTWBETCA B OCHOBHOM NO
Tpem npuunHam. Bo—-neps.bix, narogaps BbICOKOR Hac—
TOTE 3NeKTPU4ECKUx konebaHwin; BO—BTOpPbIX, BCNeAc—
TBUE TOro 06CTOATENLCTBA, HTO BCA AAIOWAR CBET KOHC—
TPYyKUMSA, Byay4n BLICOKOPa3PEXEeHHbLIM ra3oM, OTKpbITa
ana HabnogeHna u MoxeT 6ecnpensiTCTBEHHO UCNYCc—
KaTb CBOE WU3MYyYeHWE; U B TPETbLUX, B CUNy TOrO, YTO
YacTuubl, 06pasyiouiMe NaloLLyD CBET KOHCTPYKLMIO,
Maribl, COOTBETCTBEHHO, MX MOXHO BbICTPO NPUBECTU B
COCTORHME BbICOKO4ACTOTHOW BUGpaLmm, Takum obpa—
30M, NOTEPU 3HEPTUU B MUHUMANbHBLIX MEXaHUYECKNX
unu TennoBbIX KoneGaHuax oTHoCUTENBLHO Manbl. Bax-
HOe NpaKTU4ecKoe NPeMMyLLIecTBO COCTOUT B TOM, YTO
3TK NaMnb! He TpebyloT 06HOBNEHUA, KaK 0bbi4HbIe, NOC—
KOMbKy B HUX HEYEMy pacxofioBaTbcA. HekoTtopble U3
aTux namn paboTaloT y MeHs HECKOMbKO NeT 1 BCe elle
HaxOfAATCA B TOM € XOpPOLWEM COCTOSHUM, B KOTOPOM
6binv Bcerna. MouwHOCTL KaXx a0 U3 3Tvx namn Npu us-
MepeHun hoTOMETPUYECKUM METOLOM COCTaBMNABT NpU-—
mepHo S0 cBeyen, HO A Mory aenath nx Mobon xenae—
MOV MOLLIHOCTH, BINNOTL A0 HECKOMNbKWX AYroBbiX Namn.
3ameyarteribHOM 0COBEHHOCTBIO TAKOro CBETa ABMAETCA
TO, 4TO AHEM OH eflBa BUREH, TOrAa Kak HOoYbio OH APKO
OCBELLAET Liefylo KoMHaTy.

Korga Ynasa npuvBbiKalT K CBETY Takux Tpybok,
BKNOHEHWE OObINHON Namribl HAKaNUBaHWA UNN ra30BO—
0 POXKa Bbi3bIBAET B rnasax peskylo 6ons, 4To ybean—
TenbHO AEMOHCTPUPYET, [0 KaKon CTeNeHW aTu To4ey—
Hbl@ UCTOYHWKM CBETA, KOTOPbIE Mbl CERYac NCNoNb3y—
&M, NPUYMHRAIOT Bpen 3peHnio.

1 o6Hapy>Xun, YTO NOYTH BO BCEX CAy4anx 3TOT CBEeT
NPOU3BOANT TAKOE Xe AEUCTBUE, KBK CONHEYHbLIA, U 3TO
3acTaBnaeT MeHA HAgeATLCA, YTO NDABMIEHUE ero B Xn-
NbIX NOMELLIEHWSIX NoBNeYeT 3a Co6oM yny4weHue rurn-
eHU4ECKMX YCroBuit A0 CTEeMNeHu, KOTOPYIO NoKa HeBo3—
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MOXXHO OLIeHUTb. KOofib CKOpO ConHeuHbIi CBET ABNAET—
CAl O4€Hb MOLLiHBIM LenebHbiM CPeacTBoM, 8 3TO0T CBeT
AENaeT BO3MOXHbLIM MOflyYeHUE HEM 1 HOYBLIO B HALLIMX
[IOMaX COJIHEeYHOIr 0 CBEeTa, eCMK MOXHO TaR BbIpasuTb—
cA, mobon TpebyemMon MHTEHCUBHOCTY, 3APaBbll CMbICH
NOQCKa3bIBAET, YT pa3BuTUEe MUKPOOPraHU3mMoB byaeT
nop, KOHTPONEM, N Co MHoruMu 6onesHsamu, Hanpumep
4YaxOTKOW, MOXHO ByfeT ycnewHo 60poTLCA, MNOCTOAH—
HO 06ny4an nauMeHToB nyYamm Takux namn. A 6eso-
LWNBGOYHO YCTaHOBWA, HTO TAKOW CBET NPOU3BOANT YC—
NOKOUTENbHDOE AENCTBME HA HEPBHYIO CUCTEMY, 4TO A
NpUNUCLIBAIO BO3ENUCTBUNIO, KOTOROE OCYLLIECTBIIANOCH
Ha ceT4atky rnasa. OH Takxe yny4uiaeTt 3peHune, pasHo
KaK W COMHEYHbI CBET, U CNerka 03oHupyeT atmocge—
py. Io6oe n3 aTux B03QENUCTBUN MOXHO PerynmposaTb
no xenaHvio. Hanpumep, B 60nbHULAX, FAe Takon cBeT
UMeeT NepBoCTEneHHoe 3Ha4YeHue, NaMnbl MOryT KOHC—
TpynpoBaThLCA TakuMm 06pa3oM, Y4Tobbi NPON3BOAUTH
030H NB0ro HeobxoaMMOro BpaYy Ka4ecTsa Ana o4u—
weHun Bo3gyxa vinu, Npu HeobXxoguMoCTH, BbipaboTky
030Ha MOXHO NONHOCTBIO OCTaHOBWTh.

311 namnbl o4eHb Aeulesbl B NMPOU3BOACTBE, U B
Cuny TOro, 4To Heo6Xx0AUMOCTb X 3aMeHbl, KaK 00bI4—
HbIX RAMIN WM POXKOB, OTCYTCTBYET, OHM OKas3bIBalOTCSA
eule meHee goporumm. OcHoBHBIM coabGpaxeHnem AB-
NABTCH, KOHEYHO, B KOMMEDPYECKOM NPUMEHEHWN, SHEP—
ronoTpebneHue. XOTA A eule He roTos NPUBECTU TOYHbIE
undopbl, § MOry ckasaTb, 4T0, UMes onpegeneHHoe Ko—
NN4ECTBO 3MIEKTPUHECKON 3HEepruv U3 CETK, A MOTY Npo—
u3secTu 6onbLue CBETA, HeM MOXET ObiTb NPOU3BEAEHO
06bI4HbIMKM cnocobamu. MNpy BHegpeHw 3ToW cucTe—
Mbl OCBELLeHUs MO TPaHCchopMaTop unv OCLUMINATOP
06bI4HO NOMeLLAeTCR B kakoe—To yaobHoe MecTo B nog—
Base, M OTTYAA TOK HYXHOro HanpsbxeHwus GygeT npoBo—
BUTbCA, Kak 06bI4HO, N0 BCemy 3aaHuto. Jlamnsl moryT
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pa6oTaTbh C 0AHUM NPOBOAOM, KaK A NOKa3biBan B Xoge
CBOMX PaHHWUX OEMOHCTPaLWA, 8 B HEKOTOPbIX CIy4anx
A MOry pacnpefensitTo 3Hepruio abconoTHo 6ecnposog—
HbiM cnoco6om. A Hapelochk, YTO Mbi HGKOHel, NpuaeM
K 3TOV MpeanbHoW (hopMe OCBELLIEHUA U 4TO B HALLIMX
KOMHaTax NOABATCA NamMnbl, KOTOpble ByayT APKO ropetb
BHE 3aBUCMMOCTM OT TOrQ, MAe OHW PACMONOXKEHbI, KaK
NPeaMeT, HarpesaeMbit TENNOBLIMMK fly4ami, U3rydae—
MbIMK MAMTOR. 3TV Namnsl ByayT NCNoNbL30BaTLCA Kak
KEPOCUHOBbIE, OHAKO C TOW Pa3HULIER, HTO 3Heprus Gy—
neT nepenasaTbeA No Bo3ayxy. OkoH4aTensHoe ycoBep—
LUEHCTBOBaHME YCTPOWUCTBA AN MPOU3BOACTBA 3NeKT—
pUYecKMX KoneGaHui, BO3MOXHO, NpUBeaer Hac K aTo—
My BESIMKOMY BOMMOLLEHMIO NNAHOB B XWU3Hb, U 3aTEM
y Hac 6yaer ceeT 6e3 Harpesa, UV KXONOAHbLIAY CBET.
Cemyac A He UCNLITLIBAD TPYAHOCTEN C TEM, 4TOObI OC—
BETWUTb KOMHATy Takumu BECNpoBOAHBLIMU NAMNaMW, HO
nepep UX LULMPOKYM FPEACTaBNeHEM eLlie HeobxopmMo
BHECTW PAf YCOBEPLUEHCTBOBAHUNY.



BECNPOBOAHAR NEPEJAYA
SNEKTPUYECKOU 3HEPI N

Electrical World and Engineer,
5 mapra 1904 r.

Hesosmoxu—uo YCTOATL Mepen Bawen nobesHon npo-
cL601 B CBA3W C TAKMM MOMEHTOM B XN3HW BaLLEro
XypHana. Batue rnicsmo 0X1BKNO BOCNOMUHAHWA O Ha—
Len HaunHalowenca apyxbe, o NepsBbIX HECOBEPLUeH
HbIX MOMbLITKAX U HE3aCNYXEHHbIX yCrexax, 0 mobesHoc—
TAX M HegopasyMeHuax. OHO MyunTensHO BOCKPECUNO B
MOEM yMe Befnmune paHHUX 0XvaaHmin, 6sicTpoTy none—
Ta BPEMEHU 1, YBbI, MANOCTb NPETBOPEHHOTO B XWU3Hb.
Cnepyrowpe CTpoku, KOTOpbie, Cnm 6bl He BaLLIa UHAUM—
aTmea, Mornu He BbiTb ABNEHLI MYPY eLLEe A0NToe Bpems,
3TO A8Hb APYXECKUM OTHOLLEHUAM MpexHero Bpeme-—
HUW, — 1 UX CONPOBOXAAIOT MOW Haumy4LLIne NOXENaHUs
OTHOCUTENbHO BaLLero ycnexa s Syayuiem.

K koHuy 1898 r. cuctematnyeckue uccneaosaHns,
NPOBOAVBLUVECSH B TEHEHNE HECKOSbKUX MET B LIeNIAX Co—
BEPLIEHCTBOBAHUA METOAa Nepefayn 3neKTpu4eckon
3HepruM Yepes ecTECTBEHHYIO Cpefly, NpUBEnn MeHs
K OCO3HAHWIO TPEX BaXHbIX HeobxogMmocTen: Bo—nep—
BbiX, paspaboTaTs nepefaTynk orpoMHOA MOLLIHOCTW;
BO—BTOPbIX, YCOBEPLUEHCTBOBAaTL YCTPOUCTBA VHAUBU -
Ayanu3auuvM u 30nsuUmMn nepenalowencs sHepruvm u
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B—TPETbWX, YCTAHOBUTL 38KOHbI PACNPOCTPaHEHUs ToKa
B 3emne 1 B atTmocdepe. Pasnu4yHble NpUYrHBbI, He Nac—
neaHen “3 KoTopbix Hbina NOMoLUbL, NpepocTaBneHHan -
moum gpyrom fleoHappom E. Keptucom v 3nextpuyec-
Kon komnaHuen «Konopano CnpuHrey, onpepeninu
Mo BbIGOP ANA 3KCNEepPUMEHTaNbHbLIX UCCNEN0BaHN —
obumpHoe NNaTo B ABYX ThiCAYaxX METPOB Hapg YPOBHEM
MOPSA, N0 COCEACTBY C 3TUM BOCXMTUTENbHBIM KYPOPTOM,
Kyaa s npubbin B koHUe Mas 18399 r. A npobbin Tam Bce—
rO HECKONLKO AHEew, Korga nosgpasun cebs ¢ yaayuHbIM
BbiIGOPOM U NPUHANCA 3a 38[a4Y, K PELUEHNIO KOTOPOW
ponro cebs rotosun, ¢ 4yBCTBOM GE3MATEXHOCTU M
NONHbLIM BAOXHOBNSAIOLWMX Haaex . besynpeyHan unc—
TOTa BO3Qyxa, HecpaBHeHHan kpacoTa Heba, Benn4ecT—
BEHHbI BUR, BbICOKOW rOpHOA rPARbI, TULLMHE U NOKOW
3TOF0 MecTa — BCE BOKPYr CNyXWNo OnA co3panus
uaeansHbiX yCnosuid Hay4HbIX uccnegosanuin. K atomy
pobasnsanock 6oapsillee BOSAENCTBUE HYyAECHOro K-
Marta U ucknouwuTenLHoe o6ocTpeHune 4yscTB. B atux
pervoHax opratbl npeTepnesanT 3aMeTHble hrusndec—
Kve uamereHus. [ nasa nproGpeTaloT UCKAIYUTENbHYIO
ACHOCTb, YNYYLLAETCA 3PEHMUE; YLLIM BbICLIXAI0T U CTaHO—
BSTCA 60nee BOCNPUMM4MBSI K 3ByKaM. O6beKTs! nerko
PasnMuMMbl Ha TaKnX PacCTOAHUSAX, 3TO HECOMHEHHQ,
¥ A cnibiluan — pUCKHY NOPYYUTLCS — yaapb! rpoma 3a
CeMbCOT U BOCEMbCOT KMNameTpos. f Mor 6bl CribilaTh
VX Y Ha AanbHWUX AUCTaHUUsX, He Byab Tak yToMUTEnNbHO
X[A38Tb, NMOKa 3BYyKU NOSIBATCA Yepes onpeaerneHHbsie Npo—
MEXYTKM BPEMEHM, KaK TO4HO BO3BECTuNo obopynosa-—
HWe, perucTpupyioLLIee aNeKTPUHecTBo, — NoYTH YaCoM
paHbLue.

B cepeamye vioHn, Korga wWia noaroToska K Apyron
paboTe, f HACTPOUR OQMH U3 MOUX NOHWXAIOLLIMX TPAHC—
¢hopmaTopoB C Lenblio onpeaeneHna HoBaTOPCKKUM 06—
pa3oMm, SKCNEepUMEHTanbHo, 3MeKTPUYEecKoro MoTeH—
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LuMana 3eMHOro LLapa v M3y4eHua ero Nepuoanyeckmx
n criyqamHbix Konebauuir. 310 cthopmMmpoBano 4HacTb
rnnaxa, TwarenbHo chopMMpoBaHHOro 3apaHee. Boico-
KQYYBCTBMTEAbLHLIN, BBTOMATUMECKW NPUBOAALLMIACS B
ABwxeHne Npubop, KOHTPONUPYIOLLWIA 3anncbiBaloLLEee
yCTPOMCTBO, Gbin BKNIOYEH BO BTOPUYHYIO LiENb, TOr—-
fa Kak nepsuyHan 6oina coeguHeHa C NOBEPXHOCTbIO
3eMrM U NOAHATBLIM Haf NOBEPXHOCTLIO 3eMnu pasb—
eMOM perynmpyemon eMkocTu. ViameHeHun noTeHuma—
Na BbI3bIBANMMN 3NEKTPUHECKME UMITYNLCHI B NEPBUYHON
Uenk, OHK reHepupoBany BTOPUYHbLIE TOKW, KOTOPbIE, B
CBOIO Ojepenb, BO3NEWCTBOBANU HA YyBCTBUTENLHOE
YCTPOMCTBO U 3aMMCbiBatoLLIEE YCTPOVCTBO NPoNopuno—
HanbHO cBoewn cune. Okasanock, 4To 3emnA B bykBanb—
HOM CMbICfe 3TOro CroBa XWUBET 3NeKTPU4eCKUMU KO-
nebaxnAmu, 1 BCkope s 6bin rny6Goko NOrNoLWEeH B UHTe—
pecHble N3biCKaHUA. JTyHLIMX BO3MOXHOCTEN ANS Takux
WCCNenoBaHuiA, YeM A HamepeBancA CO3[aTb, HanTh
6bH10 Henb3a. Konopago — 370 MECTHOCTL, M3BECTHaA
€CTECTBEHHbIMU NMPOSBNEHUAMN 3NEKTPUHECKON CUnbi.
B aToit cyxoi n paspexeHHoi atmMocdepe CoNHeYHble
ny4u HemncToBo 6omBapavpytoT 06bekThl. W 40 onacHoro
NaBneHns pa3sesn Napbl B LUMAVHAPUYECKUX TypbuHax,
HAMNONHEHHbIX KOHLIEHTPUPOBAaHHLIM COMNAHLIM PacTBO—
POM, ¥ MOKPbLITUA U3 ONOBAHHOrO CTAHNONA HEKOTOPbLIX
MOMX MOJHATLIX Ha[ MOBEPXHOCTLID 3EMNYN Pa3beMos
CbEeXWNNCb OT BCTLILUKW OrHA. 13 3KCNepuMeHTansHo—-
ro TpaHcdopMaTopa BoICOKOr0 HanpaXxenus, 6ecneyHo
NOACTABNEHHOM0 fiy4aM 3aXOfALero ConHua, BbiTekna
GonbLUan 4acTb U30NUPYIOLLIBrO COCTaBa, U OH oKa3san—
cs Gecnone3HbiM. Beugy cyxoctu v paspexeHHOCTH
BO3fyxa BoAa ucnapseTcs, kak 8 6onnepe, n B n3obu-
nun BbipabaTbiBaeTCA CTATUHECKOE 3MAEKTPUYECTBO.
CooTtseTcTBeHHO yAapbl MOMTHAM O4EHb YacTbl U HOTAa
[OCTUraloT HeMbicIMMON uHTeHcusHocTu. OpHaxabl
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B TeYeHne AByX 4acoB KONMU4ECTBO ynapoB AOCTUMO
NPUMEPHO ABEHaALIATH ThICAY, M BCE 3T0 B paauyce on-
pefieneHHo MeHbLLIEM, YeM MATLOECAT KMIOMETPOB OT
naboparopun. MHOrue u3 Hux HanoMuHanu riuraHTcKue
AEepeBbA, Ybk KPOHbLl ObiNM HanpasneHbl BBEPX WK
BHMW3. H TaK 1 He BUAEN LapoBbIX MONHWIA, HO B KA4YeCcT~
BE KOMMEHcaLuy MoeMy pas3o4apoBaHMIo NO3AHeEE MHe
yaanoch onpenenuTtb cnocob ux obpasoBaHns 1 Npons-—
BOAWTL UX UCKYCCTBEHHO.

B pancHenwemM B 3TOM MeCALE fi HECKDNbKO pa3 3a—
Meuar, YTO0 MOM MHCTPYMEHTbLI CUMNbHEE pearnpoBany Ha
yAApk!, NPOMCX0AUBLLME HA BONbLLWMX PACCTORHURAX, YEM
Ha Te, YTo npoucxoannv nobnuaocTn. 3To MeHA 04YeHb
03aga4uno. 4o 610 NpuumHon? Konuvecteo Habno—
[AEHWI [OKa3biBano, YTO 310 He MOrfo ObiTh BbI3BAHO
pasnuuMem Ccunbl UHANBUAYaNbHLIX YA3POB, ¥ A abco—
nTHO YBeguncs, 4To ITOT heHoMEH He Obin pesynbTa—
TOM U3MEHSEMOI0 OTHOWEHUA MEXAY LUMKAaMKU MOUX
NPYEMHbIX CXEM W 3eMHbix BO3MyLeHnin. OpHaxab!
HO4bIO A BO3BPALLANCA AOMON BMECTE C aCCUCTEHTOM,
pasfgyMbliBas Haf 3TUMW NONYYEHHbIMK pe3ynbTaTami,
¥ BAPYr MEHRA BHE3anHo NOTPSACNA MbiCrb. Heckonbko
neT Ha3ap, Koraa A nMcan 4acTb CBOeW Nekuuy nepef
MrcTtutytom PpanknnHa n HaumuoHanbHon accoumaumn—
e aneK{pU4ecKoro OCBELUEHURA, OHa yXe Npuxoauna
MHe B rofnosy, HO A OTBEPT ee KakK abcypaHylo 1 Hesepo—
RTHYIO, ¥ / CHOBa OTOrHan ee. TeM He MeHee MOS! UHTYU~
uws npobyaunach, U /& KaKMM—TO 06Pa30M OLLYTUA, 4TO
npMBANXaIOCH K BENWKOMY OTKPbITHIO.

Tpetoero wons — 3Ty AaTy 8 HUKoraa He 3abygy — A
nony4un nepeoe ybepuTenbHoe 3aKCcnepuMeHTanbHoe
[0Ka3aTeNnbCTBO BEPHOCTM UCTUHBLI O YpEe3BbINarHON
Ba)XXHOCTU N5 Pa3BUTURA YeNnoBevecTsa. FInoTHaa mMacca
BHE3aMHO CrycTUBumMxcn obnakos cobpanack Ha 3ana—
Ae, v K Bevepy Ha cBobopAy Bbipsanach HeucTosas 6yps,
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KoTopan, obpyms HonbLUYIO 4aCTb CBOEN APOCTU Ha
ropsbl, C OrPOMHOM CKOPOCTLIO FIPOHECNACch HaR PaBHU—
HoW. KpynHbie v AONro COXpaHsioLmecs paspsanbl BO3—
HUKANW NpakTU4ecKku Yepes CAnHaKoebie NPoMeXXyTKu
BpemMeHn. Mou HabriioaeHuvs Terneps Bbinu 3Ha4UTENHHO
obneryetbl 1 ocywecTensinuck 6onee To4Ho Gnarofapn
yXe Nony4eHHbiM 3KCnepumeHTaribHbIM AaHHbIM. A Mor
6LICTPO PerynupoBaTe CBOW UHCTPYMEHTHI, U 8 Bbin
roTos. 3anuceiBaioLee ycTponcTso Bbino HaCTPoeHo
AOMKHLIM 06Pa30Mm, 1 ero NoKa3aHuA CTaHOBUNUCL Cna-—
6ee n cnabee No mepe Toro, Kak paccrosHve ao 6ypu
BO3pacTano, A0 Tex Nnop, roka He NC4Ye3nn NoAHOCTLIO.
A Habniopan 8 CTpacTHoM npeasKyleHuy. bes comHe—
HWUA, B CKOPOM BPEMEHU NOKa3aHWA CHOBA NONBUIKCH,
CTaHoBUNMCH BCe 6onbiue v 6onbLue i, AOCTUIHYB MaK-—
CMMYMA, NOCTENEHHO YMEHBLUMNUCH K CHOBA NCYesnu.
MHoro pas 8 perynapHo NoBTOPRIOWIMECHA NPOMEXYTKA
BPEMEHN Te Xe JeCTBUS NOBTOPANMUCH, Noka Byps, Ko—
TOpan, Kak o4eBuaHO U3 NPOCTLIX pacYeToB, ABWranach
NpaxkTU4ecky C NOCTORHHOR CKOPOCTLIO,HE OTAaNUNAach
Ha OUCTaHUMIO OKONO TReXcoT kunomMeTpos: Ho v torpa
3T CTPaHHbie ASACTBUA HE NPEKPaTUIUCL, HO NPOACH—
XAMACh, MPORBARACH C HeYMEHbLUEHHO! Cunoid. B pans—
Henwem cxopHbie HabmogeHua Goinit caenaHbl MOUM
aCCUCTEHTOM, M—pom MpuueM fleseHLUTaRHOM, U Cryc—-
TA KOPOTKOE BPEMA MOABUNUCH HEKOTOPbIEe NPeBoCXod—
Hble BO3MOXHOCTY, KOTOPble BLIABANM elie 6onee ybe-
AnTenbHO 1 6e30WnB04HO UCTUHHYIO NPUPoAY 3TOro
youBMTENLHOMO heHomena. boribiuie HUKaKUX COMHEHIR
HE 0CTanochL: 5 Habniofan CToRYne BOSHbI.

o mMepe TOro KaK UCTOHHUK BO3MYLLIEHWI yaanancs,
NPUEMHWK NOCNER0BATENLHO HATANKNBANCA Ha VX Y37bl
v neTm. Kasasoch HEBEPOATHLIM, HO 3Ta NNaHeTa, He—
CMOTPR Ha CBOW MMraHTCKMe pasamepbl, Bena cebs kak
NPoOBOAHMK OrpaHuYeHHbiX paamepos. KonoccanbHoe
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3HayeHvie 3Toro (pakTa B Nepepaqe aHeprum ¢ Nnomo-
LLIbIO MOEM CUCTEMbI YK CTan0 MHE COBEPLUBHHO ACHO.
BosMoxHo He Tonbko oTnpaenaTe 6e3 npoBogos Tene—
rpadHbie coobulenna Ha nioboe paccTosHWe, Kak A AaB—
HO 0BHapyXwn, HO U AOHOCWTL Yepe3 BECb 3EMHOM Lap
cnabble Mogynsuvn 4enoseYveckoro ronoca u, 6onee
TOro, NEePenaBaTb 3HEPruio B HEOrPaHUYEHHbIX KOAN—
yecTBax Ha toboe paccTosHue Ha 3emne v NpaKkTU4ec—
ku 6e3 noreps.

[Mpn HANUYUM TAKNX KONOCCaNbHBLIX BO3MOXXHOCTEN 1
VMEIOLLINXCA Y MEHS 3KCMepUMEHTanNbHbIX NOATBEpXAe— .
HWWA TOro, YTO UX peann3auva B fanbHenweM — Nntlb
BOMPOC 3KCNEepTHbIX 3HaHWA, TepNeHmns u yMeHni, A pe—
" LUMTENBbHO atakosan co3faHue CBOero yCunMeaiotero
' NepeparynuKka, Ha 3TOT pas, OfiHaKo, He CTOMNLKO C NepBO—

HauansHbIM HAMEePeHNeM NOCTPOUTE TBKOM NepeaaTHnK
60NbLLLION MOLLHOCTH, CKONBKO C LENbIO Yy3HaTh, KaK Noc—
TPOWUTL Cambiid NyYLLIWA. 3TO (PAKTUHECKU CXEMA C O4eHb
BbICOKOA CaMOUHOYKLIMEN U HA3KWM CONPOTUBAEGHUEM,
KOTOpan Mo ceoemy ycTpowucTsy, criocoby Bo3byxae—
HURA ¥ NENCTBUIO MOXeT ObiTb Ha3BaHa guaMeTpanbHoN
MPOTUBOMNOSIOXHOCTHIO NEPEAIOLIER CXEMbI, TUNUYHON
ANs TenerpathuposaHnA ¢ NOMOLLLIO BONH lepua, wiu
anekTpoMarHuTHLIX BonH. CnoxHO cospaTth ageksar—
Hoe NpepcTasneHue 06 yaMBMUTENbHON MOLLY 3TOMQ YHN—
KanbHOro ripubopa, C NoMOLLLIO KOTOPOro 3eMHo Lwap
nameHuTtcs. [Npu cokpatLieHn aneKTpoOMarHUTHbIX BONH
[0 HEe3HAYNTENbHOr 0 KOINHECTBAE ¥t AOCTVXKEHWN Heob—
XOAMMBIX YCNOBWW pe3oHaHca cxema Byaer paborats
KaK OrpoOMHbIA MasTHUK, COXPaHAA HeonpeaeneHHbI
nepuog BPEMEHWU 3HEPrMio NepBoHaYanbHbiX BO36YX—
ABI0LWMX UMMYNLCOB, U NOCNEACTBUR BO3AEACTBYA Ha
3emrio NepBOHaYanbHbIX BO3BYXAAOLLUX MMNYNbLCOB,
1 NOCNEeACcTBUA BO3ASHCTBMA Ha 3eMIII0 W ee NPoBOAS—
LY atMoctpepy eanHbIX TaPMOHUYECKuX KonebaHwi
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n3ny4eHus, KOTopoe, Kak MokasbiBaloT UCNbITAaHWUA B
peanbHbIX YCNOBUAX, MOXET Pa3BUTLCA 0 TOV CTENEHW,
4YTO NPEB30OVMAET AOCTUrHYThIE NPUPOAHLIMU NposBne—
HUSMUW CTATUYECKOr0 3NeKTPUHecTBa.

OpHoBpeMEHHO C 3TUMU 3KCNepUMeHTaMu NnocTo-
fAHHO COBEepLUIEHCTBOBANUCL CPeacTBa UHAMBUAYaNM-—
3auunM ¥ M3onAUMK. 3TO MMEND OrPOMHYI0 BaXHOCTb,
NOCKONbKY 06HAPY>XXUNOCD, YTO NPOCTON HACTPOKN ANA
COOTBETCTBUA XECTKUM NPaKTUHECKUM TpeboBaHUAM
HegocTaTo4Ho. PyHgaMeHTanbHy uge ob ucrons-
308aHUK HEKOTOPOro KONMYecTsa 0CO6bIX ANEeMEeHTOB,
coepmHeHHbIX BMecTe, nabbl U30nnposaTs nepeaaoLLly -
HOCH 3HEPTUIO, A BO3BOXY K BHAMATENMbHOMY MPOYTEHNIO
MHOW ACHOro v ybeautenbHoro onmcanusa CrieHcepom
MEXaHW3ma HepBHOM CUCTEMBI YenoBeka. Bnuaxue aTo-
0 NpUHUMNG Ha nepeaaYy nHopMaLK 1 aNEeKTPUHec—
KOW 3Hepruu B 06LLieM, eLLe He OLIeHEHO, NOCKOosbKY 310
yMEeHUe HaxoguTcs eLle B 3a4aTO4HOM COCTOSHWW, HO
nepena4a ogHOBPEMEHHO ThICRY TenerpadHbIX U Tene—
(POHHbIX COOBLLIEHW NOCPEACTBOM OJHOT 0 NPOBOAsALLE~
0 KaHana, ecTeCTBEHHOI 0 U UCKYCCTBEHHOO, HECOM™
HEHHO OCYLUECTBAMA, TOA3 KaK BO3MOXHbLI MUNMTUOHD!.
C npyrow ctoporbl, mobas xenaemas cTeneHb MHONBNA-
Ayanu3auum MoXeT BbiTb 3aLimiLieHa nyTem Ucnonb3o-
BaHUA 60NbLUIOI0 KONMYECTBa COEANHEHHBIX 31eMEHTOB
¥ NpOU3BONLHOIO BapbUPOBAHWUA MUX OTIIMHATENLHLIX
otobeHHOCTeN 1 nopRaka cnefosanvs. [1o oveBuaHbIM
NpUHNHaM 3TOT NPUHUWN BYNeT TakXKe BaXeH Npu yse—
NUYEHUU PacCTOAHWUA NepegaYn.

lMporpecc, x0TA U B cuity HEOGXOAUMOCTU MefneH—
HbiA, BbiN HEYKNOHHLIM U HECOMHEHHbLIM, NOCKOFbKY
06beKTbI, K KOTOPLIM 5 CTPEMUNCH, HAXOAWANCH Ha NYTU
MOEro NOCTOSIHHOMO U3YYeHUa K akcnepumenTos. Op-
HBK0 HEYAVBUTENLHO, YTO A 3aKOHYMN NPBANPUHATYIO
paboTty o koHua 1899 roga u nony4un peaynbTaTtsl, 0
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KoTopbix 06LABUN B cBOENn cTaTke B Century Magazine
8 wione 1900 r., kaxgoe cnoso KOTopom 6bINC TujaTens—
HO B3BELLEHO.

MHoroe yxe npegnpuHaTo, 4To6bl coenaTth MO
CUCTEMY KOMMEPYECKU MPUMEHUMOM NPU NepeaaYe He—
GONbLUMX KOMMYECTB SHEPrMv ANs CNeymanbHbIx LIenen,
paBHO KaK W B MPOMbILLNEHHOM MacluTabe. [locTurHy—
Thbie MHOW PE3YNbTaThbl CAENaNU MO0 CXEMY epenasn
wHdopMaumu, ANA KOTOpPOWA NPeNioXeHo Ha3BaHwe
«BCEMMPHARA CUCTemMa Tenerpathumy, Nnerko peanusye—
MOW. 11 NONAarato, 3T0 OCHOBAHO Ha Be NpUHLUNe Oernc—
. TBUA, UCMONb3YeMbIX YCTPOMCTBaX U BO3MOXHbIX.Cthe—

pax NpUMEeHeHWs, — PaAUKanbHOM M NA0L0TBOPHOM
OTCTYNNEHUn OT paHee CylliecTBoBaBLLero. A He CoMHe—
BaKOCh, 4TO OHA OKaXEeTCA 04eHb 3chthekTuBHON B Npo-—
CBELLeHUI Macc, 0CO6eHHO B eLle He LMBUNN30BaHHbIX
CTpaHax u fanbHWX pernoHax, u YTo OHa BHECET cylec—
" TBEHHbI BKNAR B obLyyl0 6e30NacHOCTb, KomdopT v
yAo6CTBO, @ TakXKe AOCTUXEHNE MUPHbIX B3aUMOOTHO-
wenu. OHa BkNo4aeT B ceba ucnonb3oBaHue pana
npeanpuaTviA, KoTopbie ByayT ocyLecTBNATL nepeaavy
VHOUBUAYaNM3UPOBAHHBLIX CUrHaMNoB A0 CaMbix OTAa—
NEHHbIX YronkoB 3emnu. XXenatenbHo, 4ToBbLI kaxgoe
13 HUX PacnoNaranock HeMoaaneKy oT KaKkoro—To BaX-—
HOTO LEeHTPa LMBUNU3aUMW, U HOBOCTH, KOTOPOE OHO
noJsly4asno No BCemM KaHanam, nepenasssnvc Obl BO BCe
TOYKM 3eMHOr 0 Lapa. [lewesoe 1 NPoCcToe YCTPOUCTBO,
KOTOPOe MOXHO HOCWUTb B KapMaHe, MOfmo Obl B 3TOM
crnyyae HaxoaUTLCA FAe—TO HA MOPE UNu Ha CyLle 1 33—
NMUCLIBaTL BCE HOBOCTU MMPa Unv Takue crneuuancHbie
COOBLLEHNA, KOTOPbLIE MOTyT ObiTh ANA HEro NpepHasHa-—
yeHbl. Takum o6pa3oMm, Bcs 3emns Guina 6bi npeapa-—
LeHa, TaK CKa3aTb, B 0QuMH HONbLLIOK MO3r, CNOCObHbLIA
pearmpoBaTb KaXx[ow cBoew uacTuuen. [lockonbky
O[1Ha 3fIEKTPOCTAHLIMA MOLLIHOCTLIO BCEFO B ThICAHY N0-
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LLUQVHLIX CUN MOXET yNpasnfATb COTHAMU MUMIMOHOB
YCTPOWCTB, 3Ta cucremMa 6yneT UMEeTb NPaKTUYecKn He—
ucHepnaemMyo MOLLHOCTb, U OHa 06A3aTenbHO Hpeassbi—
4aWHO 0BnerynT 1 yaeuiesuT nepeaady uHdopMauum.

Mepsas 13 3TMX UEBHTPanNbHbIX 3NEKTPOCTaHLUUNA yXe
6wina 66t FOTOBA, HE BCTPETLCA HENpeasuaeHHbIX 38—
AepXeK, KOTopble, MO CYacTbio, HEe UMEIOT HUYero ob—
Lero ¢ 4MCTO TEeXHWYECKUMM xapakTepuctukamu. Ho
XOTS 3Ta MNOTEePS BPEMEHWN U OrOpYUTENbLHA, MOXET B
KOHUE KOHLOB 0Ka3aTbCs, YTo HEeT xyaa 6e3 gobpa. Nc-
NoNb30BaHa Ny4Llian U3 U3BECTHLIX MHE KOHCTPYKUWA,
¥ nepegartyuk Byget nany4ars COBOKYMHOCTL BONH 00—
Lewt MakcumanbHo CUNov B AECATL MUNMMOHOB Nnotua—
AVHBIX CWN, OAHOIO NPOLEHTa OT 3TOro KonuyecTsa 60—
nee YeM JOCTATO4HO, YTOOLI KONOACATL 3eMHON LLIap.
370 ruraHTCKOe KOIM4eCcTB0 3HEeprum, NPUMEPHO BABoe
NPeBbLILLIAINLLIee CyMMY 3Heprui Boaonagos Huarapob,
AOCTUAraeTCA TOALKO C NOMOLLLIO MCNONB30BAHWA ONpe—
OenexHHbIX n3o6peTeHni, KoTopbie A o6Hapoayio B Hap-
nexatuee Bpems,

Bonbtuen 4acTbio yXe oCcyLecTBNeHHOW paboTth! A
06R3aH BenukoayLuHou weppoctv [x. MNupnowTta Mop—
raHa, Kotopas bbina TemMm 6onee XenaHHa 1 BOOXHOBNS—
IOLLLA, YTO NPORBRANAch B TO BPEMA, KOraa Te, KTo paHee
o6ewian 60nblUe BCEro, 0KasaMmchb CamMmbiMu 60MnbLLIMMAN
pomkHukamu. A Taioke aomkeH nobnaropapyts CBOEro
apyra Crandoppa Yanta 3a orpomHylo 6eckopbICTHY0
4PEe3BbIYaNHO noneaHyio nomoulb. Cenyac ata pabota
Aaneko NpoaBuMHYNAach, U XOTA ee pes3ynbTaTthl MOryT
6biTb OTABNEBHHbLIMW, OH HECOMHEHHO MOABATCH.

Tem BpemeHeM nepeaaya 3HEpruv B NPOMBILLINEH—
HoM MacLuTabe He ocTaeTca bes BHumaHuA. KaHaackan
Huarapckana aHepreTuyeckans KOMMaHWa Npepnoxuna
MHE 33MEYaTeNbHMbIA CTUMYN, 1 BCNEeM 33 AOCTUXEHN
M ycnexa BO UMS MCKYCCTBa OH NPUHECET MHe Benu-—
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Yarwee ynoBneTBOpPEHWE 0T BO3MOXHOCTU cpaenatb
ux npeanpuAthe NpubbinbHeIM C GUHEHCOBOM TOYKM
3peHns. Ha 3Ton nepBoi 3nekTPOCTaHUWUM, KOTOPYIO
A NONro KOHCTpyupoBan, A npegnarat pacnpeaenaTb
AECATb ThiCAY NOLAANHBLIX CUA NPU HAMPAXEHUH CTo
MUWNMMOHOB BONKLT, YTO CEAYAC 8 B COCTOAHUW CenaTs
¥ yNpaBnATh UM B yCNoBuAax 6e30nacHOCTU.

3nepruna bypeT cobupaTbCca Co BCEro MUpa, npevmy-—
LLIeCTBEHHO B ManbIX KONM4ecTsax, A0NAMU OT 0gHON Ao
HECKONbLKUX nowiaauHbix cun. OgHUM U3 e8 OCHOBHbIX
npumeHeHu yneT oceeLLieHUe OTAESbHO CTORLLMX 303
HVUA. [NR OCBELIEHNUA XWNWLLIA BaKyyMHbIMK TpyBkamn,
ynpasnsieMbiMu TOK&MU BbICOKOR 4acToThl, TpebyeTtca
OueHb Mano 3Hepruu, N 8 Kaxgom OTAeNbLHOM cny4vae
pa3bema, HEMHOMo BO3BbILIAIOLLIEr0CH Haf Kpbitewn, by—
peT pgoctatouHo. Ewe ogHon BaxHoW ctheporn npumeHe—
Hua ByaeT NpusegeHue B ABMXeHNa 4acoB U Apyrux no-
ROGHBLIX yCTpONCTB. Takue Yackl 6yAyT UCKMIOHYUTENBHO
npocTbIMK, He NnoTpebyioT abCcomoTHO HUKaKon 3a60Tsi
1 6ynyT NOKasbIiBaTh COBEPLLEHHO TOHHOE Bpems. lpes
0 BBEJEHUN NO BCEA 3eMne amMepuKaHCKoro BPeMeHmn
ou4eHb NpuBRekaTenbHa U HaBepHAKa NpuobpeTer No-
nynapHocTh. CyuwiecTsyeTt 6eccyeTHOE KOMMHECTBO yCT—
POMCTB Pa3HOro Pofa, KOTOpbie Kak NPUMEHRIOTCA cen—
Yac, TaK U MOryT 6biTh UCNONL30BAHI, U C NOMOLLLIO Y-
pasneHva UMy Takum cnocobom A Mor Bbl NpeanoxuTs
OrpoMHoe yao6CcTBO A/17 BCero Mmmupa npu UCNonbL3osa-—
HUW CTaHUWK He 60nbLLIe YeM B AECAThL ThICAY AoLliagn—
HbIX cun. BHegperue Takon cucTeMbl AaCT Takue BO3—
MOXHOCTV N 306peTeHni N NPOU3BOACTBA, KaKuUX A0
CVIX NOP HUKOrAa He NORBNANOCH.

3Han 0 cepbesHbIX NOCNeACTBUAX U BAXHOCTX 3TON
NepBoy NOMbLITKA N e BAUAHWA Ha AanbHenLLIee paseBu-
Te, A A0NXEeH NPOABUraTLCA Bnepe MeaneHHo 1 akky—
paTHO. JXU3HEHHbIA ONbIT HAy4Ut MEHS He Ha3Ha4aTb
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CpoKoB NpeanpuATAA, OCYLLECTBEHNE KOTOPbIX Lenn—
KOM He 3aBMCUT OT MOUX COBCTBEHHLIX BO3MOXHOCTEN U
ycunuin. Ho s Hafietoch, 4To NPeTBopeHue B XNU3Hb 3TUX
BENWKNX NPOEKTOB He 3a ropamMu, 1 C MaTemMaTU4ecKown
TOYHOCTbLIO 3HAI0, 4TO KOraa 371a NepeoHaYansHas pabo—
Ta byner 3aBepLUeHa, OHW [1I0CNERYIOT.

Korpa HeoXxuaaHHOo QTKPbIBLLIAACA U MNoRTBEpXAeH—
HanA 3KCMNepuMeHTanbHO BEMMKas NCTUHA, YTO 3Ta nna—
HeTa, Npu BCen ee yXacaloLien HearpaHn4yHoCT, ann
3INEKTPUHECKOro TOKa NpaKkT4eckn He Honblie, Yem
ManeHbkuin MeTannuYeckun Lapuk, u 4To 6naropaps
3TOMy (haKTy MHOXECTBO BO3MOXHOCTEN, KaxXaan u3
KOTOpbIX ByAOPaxuT BoobpaxeHne n UMeeT HeucHMC—
nUMble NOCREeacTsua, NpeAcTasnsalnTCA CoBEepLLEeHHO
TOYHO BOMNOLLBEMbIMI, CTAHET 06WEerpuU3HaHHOR; Kor—
Aa bypeT 3anywieHa nepsan CTaHumn 1 6ypeT NokasaHo,
4TO TenerpaHoe coobLyeHne, NoYTK Takoe Xe TaiHoe
¥ He nonexalluee BMeLLaTeNbCTBY, KAaK ¥ MbIClb, MO~
XeT bbiTb NepeaaHo Ha noboe PaccroaHne 3emMHoro
Lapa, 3syK 4enoBe4ecKoro ronoca, Co BCEMWU ro UHTo—
HaLMSIMIA 1 MOAYNALUMAMM, GE30LIMGO4HO U MOMEHTaNb—
HO BOCNPOU3BOAUTCS B NOBON TOYKE 3eMHOro Wwapa,
3aHepruA Bofionafa crana npurogHa ans NpowsBoAcTea
CBeTa, Nnapa U KUHeTUYECKon aHeprun, Besae — Ha
MOpe, Ha CyLLIE WU BbICOKO B BO3AYXE — YEM10BE4ecTBo
NpeBpaTuTCA B MypaBenHuK, pa3BopoLLeHHbLIA Nankon.
MocmoTpuM Ha 3T0 oXuBneHue!
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BECNPOBOAHARA NEPEAQAYA
ANEKTPMYECKOW 3HEPTUM
KAK CNOCOB 6OPbBbLI 3A MUP

Electrical World and Engineer, 7 avsapa 1905 r.,
ctp.21-24

wa BO BCEM MUpe, NpY yCNOBUM OCYLLLIECTBUMOCTH
€ro B CaMOM TMONHOM CMBbICHE, MOXET He NoTpe—
6oBaTL ANA CBOEr0 ROCTMXEHUS MUNNVAPRDB NeT, KaK
3T0, BO3MOXHO, MOXET 10Ka3arbCe, Cyas no Heynosumo
MeqreHHoOMY Pa3BUTUIO BCEX BESIMKUX PEBOMIOUUOHHbIX
uaen npownoro. YenoBek Kak Teno, HaxofsaLWeecs B
ABUXEHUN, HEOTAENUM OT UHEPLIMOHHOCTH U MOCTOAHC
TBA B CBOWX XU3HEHHbIX MNPOKBNEHUNAX, HO U3 3TOTO He
cnepyeTt, 4vo moban kpaTkospemeHHas cragua nubo
noboe gonrospeMeHHoe COCTosHWE ero cyulecTBosa—
HWA 06A3aTeNbHO AONXHbI BbiTb AOCTUMHYTHI B Pe3ynb—
Tare CTaTM4eckoro NPouecca pasBuTus.

[Mpu3HaHHbIe HaMKU OUEHKW AANTEeNbHOCTU NpUpoa-—
HbIX TpaHcopmaumin, unv nsmeHeHun B obLuem, B Noc—
nefHee BpemMs noasepratoTcs coMmHeHmo. Camm acHo-
Bbl Hayku noTpsicatoTcs. Mbl 6orbLue He MOXEM BEpUTL
B runoTe3y Makcsenna 0 HaknNagbIBaOLLUXCA 3PUPHBLIX
BONHaxX 3neKTpu4eckux konebaxun, ata Haubonee Bax—
Han obnacTb YenoBeYecKUx ycTpemrieHun, oco6eHHo B
npoaswxeHun unaHTponun n Mupa, 6bina B HEMarnon
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CTeneHn 3adepXxaHa ToW yBneKkaTenoHoOW WNo3uven,
KOTOPYIO f JABHO HAMe0Chb paccenTb. A C yaoBneTBo—
PEHVEM 3aMedan nepBblie NPU3HaKK M3MEeHeHWUs Hayy~
HbiX BO33peHuit. BrnecTsllee OTKPbITUE UCKIIDYATENBHO
«PAAVOAKTUBHLIX) BELLECTB, PAAVA 1 MOTNIOHNSA, MACCHC
Cknogoeckon—Kiopu oCTasuno 1 MHe OrpoMHOE NNY—
HOE YA0BOsbCTBME, Bydy4M YCreLHbIM NOATBEPXAEHN-
€M MOMX PaHHWUX 3KCMEPUMEHTaNbHLIX BEMOHCTPaLUN
3NeKTPU30BaHHbLIX CBETALUXCH NOTOKOB NEepBU4HON
Martepuu, unu amaHauwn vactvy (Electrical Review,
Huto-Vopk, 1896—1897), koTopbie B TO Bpemsi 6binu
BCTpeyeHbl ¢ HepoBepuwem. OHu npobyaunm Hac oT no—
3TUYECKMX MEYTaHWA O HeMaTepuanbHOM KOHBenepe
aHeprum, HeBECOMOM, BeccTpykTypHOM 3chupe, K Npoc—
TOW, OCA38EeMOit peanbHOCTU BECOMOW CPefbl KPYMHbIX
4acTML, Unn (hManyeckux Hocutenen cunkt. OHY NprBo—
[AT HAC K paauKkarnsHOo HOBOW WHTeprpeTaLum namerHe—
HW 1 TpaHcdopMaLwin, KoTopbie M Habniopaem. Mpo-
CBBLLUEHHDBIE 3TUM 3HAHUEM, Mbl HE MOXXEM CKa3aTb, YTO
ConHue ropsayo, JlyHa xonoaHa, 3Be3ga sApKa, noTomy
4TO BCE 3TO MOXET GbiTb NPOCTO 3neKTpu4eckumn the-
HomeHamu. Ecnu aTo Tak, Toraa, BO3MOXXHO, AOMKHbI N3~
MEHWTLCS faXKe HalLv NpeacTasneHus o npdcTpaHcTee
¥ BpEMEHM.

Takum 06pa3om, ¥ B TOM, YTO KBCAETCA OpraHu4ec—
KOro MUpa, OTHET/IMBO 3aMETHa CXO[Has PeBOoMioLMUA
naen. Cvenbie npem Mekkens B GUONOMMYECKMX M 300110~
FUHECKMX NCCNERoBaHUAX HALLINKU AOQAEPXKY B HEAaB—
HUX OTKPLITUAX. YKPENNAET CBOV NOSULIMK EPETUMECKOE
ybexaeHue B Takux BO3MOXXHOCTAX, K8K UCKYCCTBEHHOE
CO3AaHMe CKOMNEeHWi NPOCTbIX XUBbIX BELLIECTS, HENOC—
PEOCTBEHHOR CO33aHNe ECTECTBEHHLIM MyTeM CIOXHbIX
OpraHU3MOB ¥ CO3HaTenLHoe perysmposanue nona. Mp
BCE eLLe OTMETEEM 3TO, HO YXE He C TAKUM NegaHTNY~
HbIM Npe3peHnem, Kak paHblie. [leno B ToM, YTo Hala
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BEpa B OPTOAOKCANbHYIO TEOPUIO MEeANIEHHOM! 3BOMOLMN
paspywaeTcs!

Taknm obBpa3om, COCTOSHUE XU3Hu nogen, onpege—
fiieMoe TEPMUHOM KMUP BA BCEM MUpEY, Hapaay C TeM,
4TO ABNAETCA Pe3yNbTAaTOM CYMMAapHbLIX YyCUnua npo-—
WeALLIMX BEKOB, MOXET BO3HUKHYTL BLICTPO, NOYTH TaK
Xe, KaK BHEe3arnHo NosBNaeTcs KpUCTann B pacTeope,
KOTOPbi MEANEHHO FOTOBNK. HO TOYHO TaK Xe, KaK HU—
Kakoe CrlieicTBUE He MOXET NpeaLIecTBoBaTb NpUYMHe,
TaK U 3TO COCTOSIHUE HU B KOBM Cry4ae He MoXeT BbiTb
BbI3BAHO KaKuM—TIMG0 NaKTOM MeXay HaLUUsiMA, Kakum
6b1 OH HU Bbin TOpXKECTBEHHBIM. [epen TeM kak thopmy-—
NUPYETCA 3aKOH, NPOBOAATCA OfbiTht, U OHX COOTHOCAT—
€Al Kak npu4nHa n cnepcteve. [1o Tex nop, roka Ml ACHO
CO3HAEM OXWOAHUE, YTO MUP — pesynbTaT Takoro nap-
NBMEHTCKOro peLLeHns, Y Hac GyneT HeonposepXxumMoe
10Kas3aTenLCTBO, HTO Mbl HE rOToBL! K MMpy. Mup Gyger
ofecneyeH, TONLKO KOrAa Mbl NOYYBCTBYEM, YTO Takue
MeXZayHapoaHbie BCTPEYU — 3TO NPOCTO (PopMasnbHbie
npouenypbi, He ABNAIOWMNECH HeobxoguMbiMK, KpoMe
KaK HaCTOfbKO, 4T0OLI CRYXUTL GnpegeneHHoMy U3bae—
nexnto obulero xenaHus.

Cyas no Tekywmm cobuiTvsiM, Mbi NOKA eLLe BOMXKHDI
6biTh OYeHb ganeko oT aton BnaxenHon uenn. Hapo
NpU3HaTb, YTO Mbi BLICTPO ABUXEMCH K Hern. MHoro-
YUCNEHHbIE NMPU3HAKW 3TOrO fporpecca ecTb Besfe.
Pacosas HenpuasHb u npenybexaeHua pewmTensHo
ocnabesaioT. B 3TO0M OTHOLLIBHUN rOKa3aTeneH Hepas—
HUiA 3aKoHopaTenbHbIN akT npesuaeHta CoeauHeHHbIX
LLiraTtos. Mbl Ha4MHAEM MbBICTINTL B KOCMUYECKOM Mac—
wrabe. CouyscTByiOlLie HAM CKPbIMUCL B TyMaHe?
Mwukpoboi muposon ckopbu Hac muHoBanu. OgHako k
HaCTORLLIEMY BPEMEHU MUPOBAaR rapMOHUA NOCTUIHyTa
B OVHCTBEHHOW chepe MeXayHapoaHbIX OTHOLLIEHUA,
370 noytoBas cBa3b. Ee MexaHu3m pabortaeT ynoBner-
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BOPUTENLHO, HO — KaK flanekn Mbi Bce eLle ot aobpoco—
BECTHOro cobniogeHns HenpUKOCHOBEHHOCTY MELLKOB
¢ nouToi! V1 Hackonbko Aanbiue, 0TCTOUT CrepyroLas
Bexa Ha Aopore K Mupy — MexayHapogHas cyaebHan
CUCTeMa, TaKan Xe HapeXHasd, Kak no4yToBasn!

MpencTonulyio BcTpedy B [aare, B gaHHbI MOMEHT
OTNOXEHHYIO Ha HeonpeneneHHsLIn CPoK, MOXHO pac—
cMarpusaThb TONbKO Kak BpeMeHHOe CPeACTBO JOCTU—
xeHusa uemn. MNockonbky 06 obLiem pa3opyXxeHun B Ha—
CTOSHLIIA MOMEHT HE MOXET BbITb HIKAKON petin, MOXHO
peKxomMeHaoBsaTsL NPonopunoHanbHoe CokpalLeHue Boo—
pyxeHun. MNoeckonbky 6e30NacHOCTb KaXaow CTPaHb n
MUPOBO TOProBfu 3aBMUCUT He OT abcomioTHOro, a ot
OTHOCWTENLHOMO YUCNa BOEHHOW TeXHWKW, O4eBUAHO,
410 370 HyAeT NepBLIM PA3YMHbIM LLATOM ABMKEHWA NO
nyT¥ MMPOBOWA 3KOHOMMKK 1 Mupa. Ho yctaHoBneHue
cnpaseanveon 6a3wl peryrmpoBaHis boino 66 6e3Ha-
pexHon 3apayen. Hacenenwve, cuna ¢inoTa, Mole ap-
MM1K, KOMMEPYECKaA BaXXHOCTb, BOQHbIE W Apyrie pe—
CYPCbl, UMEIOLLIMECH UM NOTEHLMaNbHbIE, — OAUHAKOBO
HEYAOBNETBOPUTENbHBIE KPUTEPUM OLIEHKN,

YyuTbiBas 3TO 3aTpygHEHUE, HECKOSIbKO CUMbHBIX
CTpaH, 4Tobbl CTpaxom nNpuHyAUTL Beex 6onee cnabbix
K MUPY, MOTYT NPUHATL MEpY, NpeanoxeHHyo KapHerw.
Ho ecnu Ha HeKOTOpGe BpeMA TaKoW KYPC MOXET NoKa—
3aTbCA NPUeMNeMbIM, NONOXUTENbHBLIN 3PEKT 3TOro
roMeonaTuHeckoro feveHnna BoeHHowW 6onesHu Bpsg
nm GyaeT npogomxuTensHbIM. [pexae Bcero koanuyus
BefyLLUMX CMN HECOMHEHHO MOPOAUT OpraHn30BaHHYI0
ONNO3nLMIO, YTO MOXET Bblpa3nTbecA B OeACTBUM TeM
6onee orpoMHOM, 4eM Ha Bonee pnuTenbHbI CPoOK OHO
6ynet otnoxeHo. V1 nogasHo Hapo NpuHUMaTh BO BHU—
MaHMe OKoHHaTenbHWO ccopy 6naropofHbiX, AUKTYIO—
WwUx MUp CTPaH, Takoe xe 6e30wmnboyHoe, Kak 3aKoH
rpasuTauum, NOCKOrbKY OHO ByAeT MCKMOYMTENBHO pe—
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Mopanunayrowmum. K ToMy Xe 3To HUKOUM 06pa3om He
[OCTaTO4HbIA aBTOPUTET.

Mo6epa ogHOM TONBKO CUMON C KaXAbIM fiHEM CTa—
HOBWUTCH BCe CNoxHee 1 crnoxHee. 060poHa NOCTORARHO
rofy4aeT NnpeumMyLLecTsa HanafeHns, o mepe Toro Kak
Mbl ‘BCE flanblie NPOABMraeMca B CaTaHUHCKON Hayke
paspyweHun. Hosoe ymeHue anekTpuyecku 6e3 Nnpoeo—
[08 KOHTPONUPOBATL ABVKEHUE 1 ONepaLy KOHKpPeT—
HbIX 8BTOMAaTOB Ha PaccToAHWU BCKOPOCTU NO3BOMMUT
Kax[ow cTpaHe caenatb ee 6epera HEYyA3BUMbIMK QA
BCEX aTtak C Mops. B ceasun ¢ 3TUM AOCTOWHO coxane—
HUA, 4TO Moe npepnoxexve BoeHHO-MOpPCkUM cunam
CoepnHentbix LiltaTos, caenaHHoe 4 ropga Hasag v
npeacrasnsiolee ato usobpeTteHne, He NOonyHuno Hu
mManeiiien noagepxky. PasHo kak 1 moe npepnoxexHve
roccexpertapio JloHry 06 ycraHosneHuw TenerpadgHoro
coobieHus Yepes Tuxui okeaH C NOMOLLLIO Moen Bec—
MpOBOAHON CUCTEMBI, KOTOPOE coBepLLeHHo 6ecuepe—
MOHHO OTMNpPaBuNoCh B BOEHHO~MOPCKYID KOP3UHY N
Mycopa B BatuvHrtoHe. B To Bpemst st yxe obbasun B The
Century Magazine 8 wione 1800 r. o cBoem ycrnewHoM
«OMORCHIBAHUUY 3EMHOMO LIAPa 3NEKTPUHECKUMNA UM~
nynscamm (CTOA4YMMIU BONHAMU), U MOU (TENEeaBTOMAaTbI)
BbICTaBMNUCL Ha 06uee 0603peHne. Ho aTo He 6bino
BWHOWN (hnBTCKUX YUNHOBHWUKOB, MOCKOSIbKY B TO BPEMSA
MOM U306peTeHnn OCYXAanNCh Kak NyCTbie HeOCyLLec—
TBUMBbIE NMaHbl, 1 TPOMYe BCero, 6e3yCrnoBHO, TEMU, KTO
po Toro ctan Kpesamu O6eLuaHuin — KacaTenbHo «cee—
TOBbIX» GKKyMYNSTOpHbIX 6aTape#, «OKeaHU4eCKomy
TenethoHuM M (TpaHcaTnaHTMYeckon» HGecnpoBoaHoM
Tenerpadui, U elie ocTaeTcs No cen geHb — Cusuga—
mu foctvxenmn. Ecnu B BCEro HECKONLKO (TeneasTo—
Mamyeckux» Topnef beinv co3naHbl ¥ B3Tbl HA BOOPY—
XeHue Halm hnoTom, NPocToe MopanbHoe BO3Aenc—
TBMWE 3TOr0 CaMbIM CUMbHBIM U 6A3roTBOPHBLIM 06Pa30M
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MOXHO 6bino 66l OLWYTUTL B HACTOAUEM BOCTOYHOM
KoH(prvkTe. He rosops 0 npevMyLLiecTBax, KOTopbie
mMornu 6bl BbITh NOMYy4YeHb! OT NPAMORA 1 MOMEHTalbHON
nepepa4u coobLEHUA B HaLLKM OTAANEHHbIe KOMOHUU U
TeaTpbl AEACTBMA CYLLIECTBYIOLLMX B HACTOALLIEE BpEMst
BapBapCkuX KOHDANKTOB C HELUMBUAN30BaHHLIMU NNe—
meHaMn. C MOMeHTa npeacTasneHsus atoro NpUHLMNG
A BHEC pAA YCOBEpLLEHCTBOBaHWA, 4TO fenaeT BO3MOX—
HbIM HanNpaBnATbL Takylo TOpregy, Mo XenaHwio Nof-
BOAHYIO, C PACCTOAHUA 3HauuTenbHO 6onbliero, 4em y
CamMoro KpynHoro orHecTpensHoro opyaus, ¢ Henorpe-—
LLUMON TOMHOCTBIO, Ha 06bEKT, KOTOPbIA AOMKeH BbITb
yHU4TOXEH. H{TO ewe Gonee yaMBUTENLHO, onepaTopy
He GyaeT HeobxoAUMOCTU BULAETL 8ACKYI0 MALLIUHY Wnv
[iaXe 3HaTb ee PacnonoXexmue, U NPOTUBHWUK HE CMOXeT
HWU B ManeiLien cTeneH BMELLIaTLCA B ee nNepemMelte—
HWUA C NOMOLLbIO MOBOro INeKTPUYECKOro yCTPONCTBa.
OpvH 13 Takmx AbABONLCKUX TENEaBTOMAaTOB CKOPO By-
NeT CKOHCTPYWpOoBaH, U A NPeACTaBNi0 ero BHUMaHWIo
npaeuTensCTB. PassuTtie Takoro MckyccTea Hemsbex—
HO [IONXHO 38TOPMO3UTL COOPY)XKEHWE [OPOroCTOALLMX
NUHKOPOB, PABHO Kak W Ha3eMHbiX POPTUERIUKELIMOHHLIX
COOPYXEHWN, U pesonioLMOHN3UPOBATL CPEACTBA WU
MEeTofibl BeAEHWUA BOMHbLI. [10CKOMNLKY ANCTaHUMA, Ha KO-
TOPO# OH8 MOXET MnopaxaTthb, U paspyLuMTenbLHaa cuna
TaKo# KBa3upasyMHOW MalLuHbl GyaeT hakTuHecku He~
OrpaHN4eHHON, OrHECTPenbHOE opyXue, BPOHA NUHKopa
W CTeHa KpenocTy NoTepstioT CBOMA CMbICN N BaXHOCTb.
MoxHo ¢ yBepeHHoCTbio [JaHuvna npeackasartb, HTo
6uTBbl 6nm3Koro Gyaylilero GyayT OpraHU30BLIBATL KBa-
ndmumpoBaHHble 3nekTpukn, Ho 3To camoe manoe.
B csoem BospaevicTBuM Ha BOIHY K MUP 3NEKTPUYECTBO
npegnaraer ewe 6onee BenMKue U yanBuTesibHble BO3—
MOXHOCTU. [Ina Toro, 4To6kbl 0CTaHOBUTL BORHY TONBKO
yCOBEpPLUIEHCTBOBAHWEM MEXaHW3MOB pas3pyuweHns,
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MoryT notpebosaTtbca Beka v Bexka. [1nA Toro 4Tobbl yo-
KOPWTb KOHeL, A0MKHb! NPUMEHATLCA Apyrie cpeacTea.
Kakue? [lasainte nogymaem.

CrtonkHOBEHUA Mexfay OTAenbHbIMU NNYHOCTAMM,
pPaBHO KaK NpaBUTENLCTBAMM W HAPOOBMMU, HEU3MEHHD
. AIBMAAKOTCA Pe3ynbTaToM HENOHUMAHUA B CAMOM LLIMPO—
KOM TOfIKOBaHWW 3TOro TepMuHa. HenoHumaHue Bcerga
Bbi3BaHO HECNOCOBHOCTLIO NMPUHATL BO BHUMBHWE TOY—
. Ku 3pexun apyr apyra. OndaTs Xe 3T0 NPOUCXOAUT B CUNy
; HEBEXEeCTBA BOBNEYEHHbIX CTOPOH, HE B TaKON CTEMNEHN
. B UX cOBCTBEHHbIX [Enax, CKOMbKO B TOM, HTO KacaeT—
: ca ppyroro. ONacHOCTL CTONKHOBEHWA YCYryBnAeTcA
B Gonbluei unNu MeHblLIEN CTeNeHW AOMUHUPYIOLLIMM
YyBCTBOM arpecCMBHOCTW, KOTOPOE eCTh Y KaXAoro
. Yenoseka. flyswmnn cnocob NpoTMBOAENCTBURA 3TOMY
BPOXAEHHOMY CTPEMIEHUIO K CPaXeHWio — pasBen—
BaTb HEBEXECTBO MO NOBOAY NOCTYMKOB APYruX NyTem
CUCTEMaTUHeckoro pacnpocTpaHeHns 3HaHui obuero
xapakTtepa. lpy nocTaHoBke 3ToM Lenu Hawbonee Bax-—
HO oGner4nTb 06MeH UABAMU U B3BUMOOTHOLLEHWUA.

BsauwmonoHumanve 6yger YpesBbivanHo obnervye-—
HO MCNONbL30BEHUEM EAUHOIO YHUBEPCANLHOIO A3bIKa.
Ho kakum oH 6yaeT — orpomHeIA Bonpoc. B HacToswee
BPEMS, NOXOXE, B Ka4B8CTBE TAKOro A3blka MOXeT BbliTh
NPUHAT BHIMMIACKUIA, XOTA HEOBXOAUMO OTMETUTDb, YTO
OH He cambiit noaxoaatumin. KoHeYHo, kaxXgblih A3biK B
HeKOTOPOM acnekTe NPeBoCXoAuUT apyrue. AHrmnckum
FOAVTCA AN NMAKOHUYHOrO U yBeUTENBHOMO U3NAXEHUN
thakToB. MpaHLY3CKUA TOYHBLIA U O4YEHb OrpegeneH—
HbiA. VITanbaHCKuit — BO3MOXHO, CaMbiit MENOANYHbIN
W npocton ans mnay4eHuna. CnasaHckue A3biK 0YeHb
6oraTb! 110 3BYHAHUIO, HO MM UCKNMIOUYAUTENBHO TPYAHO
oBnagetsb. Hemeukuin HecpasHeHeH 8 NpocToTe 8soaa
B o6pauienme u kKoMGHUpoBaHUR cnos. [NpakTuyeckni
OTBET Ha 3TOT BaXKHbIi BONPOC fonxeH ObiTh Bonev—
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HeBonen HapeH B OyAyuiEM, MOCKOfIbKY O4YEBWUIHO,
YTO C NPUHATUMEM eguHOro o6uiero A3bika aBuXeHne
yenoBeka Bnepepn GypeT KonoccansHo yCkopeHo. A He
[YMaI0, YTO KaKasi—To UCKYCCTBEHHO CO3aHHas Hene—
NnALa BPOAe BONSAMNIOKa KorAa—nnbo HanpeT BcemmpHoe
Npu3HaHue, Kak 6Ll OHa HY 3KOHOMMNA Bpems. 370 Bkl
NPOTUBOPE4UIIO YENoBEeHECKOon Npupoae. A3biku Boipac—
TaloT B HaLLIMX Cepauax. A cKopee paccMaTpuBaio Bo3—
MOXHOCTb BOCKpPELLEHWA MPaA3LIKOB — CTAPOW NaTbIHu
UNN gpeBHEr pe4eCcKoro, OCHOBLIBARCH B 3TOM yMO3aK—
MO4EHNN Ha CNeHCepUBCKOM 3akoHe putMa [cM. CrieH—
cep, «OcHoBHble Hauana»]. Kaxercsi gocapHbiM, Y4To
SHIMIOTOBOPALLME HaPOoab!, KOTOPLIE Ha AaHHbLIA MOMEHT
Haubonee npucnocobnedbt Ans Toro, 4Tobsbi yipasnaTL
MUpom, Gyay4u ofapeHbl He3aypPARHON 3HEPrHHOCTLIO
¥ NPaKTUHECKUM MHTEMNEKTOM, HeobbiKHOBEHHO 0TCTa—
10T B 06NacTu IUHrBUCTUYECKOrO TANaHTa.
Cnepyolmm nocne peyn Mbl A0NXHbI NPUHATL BO
BHUMAHWE [OKYMEHTbI MOCTORHHOIO XPAHEHWUR BCEeX
BWN0B Kak cnoco6 pacnpocTpaHeHus uHgopmatmm 06—
LWEro Xxapakrepa, Unuv Tex 3HaHnuin 0 QOGTUXEHWAX Apy-
roro, KOTOpbie B Mepsylo o4vepenb 6MaronpuaTCTBYIOT
rapmMoHuu. B aTom, HECOMHEHHO, Camylo BaXXHYIO ponb
urpaioT rasetsl. OHn, 6e3 comHeHun, 6onee athpexTms—
Hbi, YEeM y4pexaeHns obpasoBaHuns, BUbnnoTekn, My3en
¥ IM4HARA KOPPECTOHAEHLUNA, BMECTE B3ATbIE. 3HaHWUR,
KOTOpbie OHY NepenaioT, B LENoM NOBEPXHOCTHbI U Bpe-—
MEeHaMU HeBepHb!, CANBAIOTCA B MOLLIHbIA NOTOK, NPOTA—
XEHHbIA 1 NoNHOBOAHLIR. Ecnu He BpaTk B pacyeT MoLb
OTKPbITUIA B 06M1aCTH 3NeKTPUYecTBa, Cuna XXypHanncT-
K caman 60nbLuas 8 CTpemeHun K Mypy. Haum wikonst
8 OCHOBHOM CNyXaT QA NMPoABUXEHNA CrieyMansHbIX
rny6okvx 3HaHui B HELUMX cobCTBEHHLIX obnacTax, 4yro
paspytunTenbHo ana cornacvs. Mup, cocToAwmn Tons—
KO #13 a6CONOTHbLIX CNeLManucToB, MOCTOAHHO Haxo[n-—
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cA Obl B COCTOSIHAM BOWHbI. PacnpocTpaHeHne 3HaHun
obLyero xapaxrepa uvepes BMONUOTEKU KU CXOQHLIMM
NyTAMU OCYLLIECTBNSETCS 0YeHb MeaneHHo. HTo kaca-
€TCA NNYHOW KOPPECTIOHAEHUWW, OHa NpeMMyLLecTBeH-
HO nonesHa B kKa4ecTse 0673aTenbHON COCTaBNAOLLIEN
LeMEeHTa KOMMEPHECKOro nHTepeca, 3toro Havwborsee
MOLUHOMG CBA3YIOLEro BewecTsa AN HeogHOPOoAHbLIX
Macc 4enoBe4ecTsa. buino 6bl CNOXHO NepecyeHUTs
6naroTBopHOe BO34EeNCTBUE YAUBUTENBHOMO U TOYHOMO
MUCKYCCTBa (hoToFpauu, PaBHO Kak U Apyrnx MrHopu-
pyembix BUAOB UCKYCCTB unu cpeacTe 3anucy. Ho npo-—
CTOe Pa3MblLIfieHMe NOKaxeT, 4YTo MupoTBop4eckas
cuna BCex NOCTORHHbIX, NeYaTHbIX WA [PYrux 3anucen
KPOETCH He TORLKO B HUX camux. Ee Heobxopnmo uckarb
rae—To eule. 370 Takxe COBEPLUEHHO BEPHO.

Hawm yyBCcTBa NO3BONAIOT HAM BOCNPUHUMATL TONb—
KO Maneunwlyio 4acTb okpyxarwouwero mupa. Haw cnyx
NpocTUPaeTcs Ha manoe pacctosHue. Haiwue 3pexve
3aTpyAaHeHO NPenaTCTBYIOLWUMA NpeaMeTaMi 1 TeHR—
mu. [na Toro 4tobbl y3HaTe Opyr gpyra, Mbl QOMXHbI
[OCTUYb PACcCCTOAHUA BHYTPY Chepbl HALLMX HYYBCTBEH—
HbiX BocnpusaTA. Mbl QofnXHbI NepegaBaTe CBOV 3Ha—
HWA, NyTEeWeCcTBOBaTb, TPaHCNopTUPOBaTL BeEllecTsa
¥ nepenasaTtb BUObl 3HEPIK, HEOOXoAUMbIE ONA Ha—
wero cyylectsoBaHus. Cnegya 3ToM Mbicnv, Mbl Cen—
4ac noHMMaem NoCTatoqHo ybeguTenbHo, YTO N3 BCex
Apyrvx 38BOeBaHW 4enoseka, 6e3 UCKNoUYeHns, To
6yaet Hanbonee XenaHHbIM, KOTOpPoe oKaxXeTcs Hanbo—
nee None3HbIM B YCTEHOBNEHWN MUPHBIX B3aUMOOTHO—
LeHuin BO BceM Mupe, — nofHoe McyesHoseHne Pac—
CTOSAHYA.

INexTpMHecTBO — 3TO EONHCTBEHHDIM 1 HEroBTopY—
MbiiA Cnocob aocTuyb 3Toro Hyaa. cnonb3osaxue 3Ton
BCEMOryuien AenCTBYIOLeN CWibl, NPUPOA[A KOTOPOn 4o
CUX NOP OCTAEBTCH TAVHOMW, YXXe NPUHECNO HeNCHNCIN-
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Moe 6naro. Hawwe ygusneHve Tem, HT0 yXXe JOCTUrHYTO,
6bin0 Bbl HEYAEPXUMBIM, €Cnn Bbl He CAepXMBarnoch
oXxvganueM rpsagyumx ewe Gonee Benvkux vygec. 370,
Benu4aniLee U3 BCex, MOXHO paccMaTpusaTb B Tpex
acnekTax: pacrnpocTpaHeHne UHpopMaLmm, TPaHCIop—
TVPOBKa U1 Nepega4qa 3Heprum.

OTtHocuTENBHO MEepBOro, CyLECTBYIOLME CUCTEMBI
TenerpadHoro u TenedoHHOro Coo6LLEHUA 04YeHb or—
paHuyeHb! B KomneTeHumn. NposoasiLve KaHanbl 4opo—
rocroawm v 06nagaloT Marnon MoLHOCTbI0. CylecTBy—
€T Cepbe3Han HAYKTUBHas nomexa v Gypy genaioT 3ty
cnyx6y HeHageXHoW, 6onee Toro, OHa CNMLLKOM Jopora.
3HauuTensHoe ycosepLIeHCTBOBaHWe ByaeT cnefcten—
€M MoMeLLIeHUs NPOBOA0E N0 3eMNEN Y X UCKYCCTBEH—
HOMO U30NUPOBAHNA NYTEM OXNaXAeHUA. 11X MoLHOCTL
TaKKe MOXHO BecripefienbHo YBeIYUTL NyTem obpa—
LLIEHWS! K HOBOMY NPUHLMNY (MHAMBUAYaNM3auum», KoTo—
pbivt f ornacun nospxee, NO3BoNAIOLLIEMY OAHOBPEMEH
HO NepefAaBaTh ThiCAYM TenerpadHbix U TeneoHHbLIX
coobiweHuin No eguHoMy nposofy 6e3 1Mx cMmetleHuA.
OBwecTBO yxe nony4ano 6bl BbIrORY OT 3TUX OrPOMHbIX
NPEUMYLLECTB, CAu Bbl HE TYMO. PABHOAYLLIME BEQYLLIMX
KOMNaHun, BOBNEYeHHbIX B nepenayy nHcpopmaumvn. Ho
BOT BO3HUKAIOT HOBbIE KOHUEPHb!, U Bnu3koe Byayliee
CTaHeT CBUAETENEM BEAUKOW NEPEemMeHbl B 3TuX ABYX
HanpaBneHusx u3ocbperenuir. MoasogHbie Mopckue
Kabenu nopsepxeHs! ewle 60NbULUM OrpaHUYeHUAM.
HekoTtopbie nomexu B8 6uICTPOW nepepaye curHana
NMOCPeACcTBOM WX KaxyTca Henpeogonumbimu. [Npea-—
NPUHUMANUCL MHOMOYUCNEHHbIE NOMbITKWU NPeoaoneTb
WX, HO NOKA BCE OHW 0Ka3anuch TLWIETHbIMU. 3HaMEHN—
Toid MaTemaTuk 0. XeBucang u HECKOMLKO CNOCOBHLIX
3NEeKTPUKOB, CreaytoLMx o ero CTonam, Brnanu B oaHy
1 Ty Xe onbKy, 4To BbicTpas Tenerpadus u gaxe Te—
nethoHun Yepe3 oxeaHckme kaGenn CTaHeT BO3MOXHA
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C NMOMOLLBI0 MCNONb30BaHUA UHAYKUMOHHBIX KaTyLLEK.
KaTyuwkn MHAYKTUBHOCTU MOryT GbiTb QO HEKOTOPOWN
CTEMNEHW MONe3Hbl HA CPAaBHUTENBHO KOPOTKUX JIMHUAX
C TONCTON ByMaxHOW USONALMENR; Ha ANMHHBLIX NNHUAX,
C n3onaumMen U3 pesuHbl uim rytranepyn oHu 6uinm 6l
abcontoTHo narybHel. HecomHeHHo, ByayT caenaHbl yco—
BEpLUEHCTBOBAHUSA, HO OTPOMHAaN afleKTpocTaTuyeckas
eMKOCTb ¥ Hen36exxHas NoTepsa 3Hepruv B U30N[UUK 1
COCeACTBYIOLLMX NPOBOAHMKaX ByAyT BCeraa orpaHnyn-—
. BaTb NPUMEHUMOCTDb NMepepayYy Yepes UCKYCCTBEHHbIe
. NPOBOAHUKY, HEMWMHYEMO 06PEHEHHON Ha Manoe Konn-
" YEeCTBO CTaHLUWNA.
- CrneposaTenbHo, D4EBUOHO, YTO OTMEHA BCEX 3TUX
HefoCTaTKOB NyTem Nepegayy CurHanos uiv coobLue—
Hu 6e3 NPOBOAOB, KaK A NPeRnoXun B CBOEN «BCEMUP—
Hony» Tenerpadcdun 1 TenedoHun, Byget B BENUYanLLEn
CTerneHn BNUATL Ha NpoasuxeHue Kk mupy. O6beamHan—
Lee BO3nenCTBME 3TOrD yCOoBEpLUEHCTBOBaHUA byneT
owyuiatest TeM Gonee, YTO OHO HE TONbKO MOMHOCTLIO
YHUYTOXMT PACCTOSHMWE, HO TAKXE CenaeT BO3MOXHbLIM
C epuHOn «BceMUpHONY TenerpadHon cTaHumMm ynpas-—
NAiTh BECKOHEUHBLIM KONMHECTBOM PaCCPEAOTO4EHHbIX
N0 BCEMY 3EMHOMY LUapy MPUHUMABIOLLIMX CTaHLUUA C
OAUHAKOBOW NErkocTbio, HE3aBMCMMO OT UX Pacrono—
XeHust Hepes HEeCKOSIbKO NeT NPOCToe M HE[DPOroe YT
po#cTBo, 6e3 Tpyaa Hocumoe ¢ coboit, No3BOAUT Kaxao—
My NMOAY4aTb Ha CyLUe UNW Ha MOPe OCHOBHbIE HOBOCTH,
CRyLLaTh peyb, NeKUMIo, NECHID UNW Mrpy Ha My3biKanb—
HOM MHCTPyMeEHTe, NepeaaloLlyloca n3 ninboro apyroro
peruoHa 3emMHoro Lwapa. 310 nsobpereHue Takxe yaos—
NETBOPUT HACYLLHYIO NOTPE6HOCTL B AeLIeBOn nepena—
Yye Ha Gofbiune paccToaHus, TeM Bonee Yepes okeaHbl,
Manas MowHocTbL Kabeneit n HeymMepeHHas CTOMMOCTb
coobiLieHmit — cenyac poKoBbIe NoMexu B pacnpocTpa-—
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HEHWU MH(OPMAaLIMK, KOTOPLIE MOXHO SIMKBUONPOBATL
TONbKO 6ecnpoBOaHON Nepepaqen.

HepocTtarkm Tenerpadum no lepuy cospanu 8 06—
LLIECTBEHHOM CO3HaHUX BMEYATIEHUE, YTO. UCKMIoHM—
TenbHbIE NN NUYHbIE coobuleHNs 6e3 MCnonNL30BaHuA
MCKYCCTBEHHBIX KaHaroB HeocyllecTBuMbl. Ha camom
Aene HM4YTo He MOXeT BbiTb 6onee owmnbovHo. Yxe ¢
MOMeHTa ee nepsoro rossnexus 8 1891 r. 8 otpuuan
KOMMEpYEeCKMEe BO3MOXHOCTU CUCTEMbI NEpenayv cur—
Hanos no 'epuy, Wnyn C NOMOLLLIO 3NEKTPOMarHNTHBIX
BOH, ¥ MOV NPOrHO3bi NONHOCTLIO NogTeepgunvck. OHa
NPefocTaBnAeT Manc BO3MOXHOCTEH A HACTPOAKMW,
eLe MeHbLUE — ANA YXULLPEHUA KMHAMBURYanM3aLmmny
Bonee BLICOKOrO NOPAAKA, a 0 Nepegaye Ha 3Ha4UTenNb—
Hble PacCTOAHWA HUKaKon pe4qn BbiTh He moxeT. Tpu
roga Hasap Gbiiv caenaHbl NAagocHbLIE MpefcKasaHns
KacaTenbHO 3T0ro MeTofa CoobLLIeHNA, HO OHWU 0Ka3a—
nAUCb HECNOCOBHbI BbIAEPXATb TAXENO0E, XeCTOKOe NC—
nbiTaHne BpemexeM. bonee Toro, HegaBHO A y3Han U3
Befywiero 6puMTaHcKoro XypHana o6 anekTpudecTse
(Electrician, IloHgoH, 27 despana 1903 r.}), 4to Heko—
TOpbl€ 3KCNepPUMEHTaTOpPbI 0TKa3annce oT cBoux cobe—
TBEHHBIX U1 «06paTUNNCHY B MOU METOLbLI U 3NEKTPUHEC—
kve npubopsi, 683 Moen caHkumMu 1 GnarocnoBeHus.
¥ 6bIn OQHOBPEMEHHO YAVMBNEH U OropYeH — yAMBREH
6ecneyHoCTLI0 U HEQOCTATKOM NPU3HATENbHOCTU 3THUX
niogen, oropyeH NPoAEMOHCTPUPOBAHHLIM HEYMEHN
eM B CO3[AaHui U NMpuMeHeHn Mounx npubopos. Monm
BonbluMM Hagexgam, npobyxaeHHsIM 3TUM NpeBoc—
XOAHbLIM XYPHaNoM, OAHaKo, etle npeacTonT cbbiTbes,
nockonbky A y6eauncs, yto Ero Bennyectso koporsb
Axrnum, Mpeanpedt CoepnHeHHbix LLTtatos n apyrue
BbICOKONOCTaBNEHHbIE NNLA B KOHEYHOM WUTOre He fa—
poBaMm MHe HeYBROAEMOW YeCTU MUNOCTMBO CHN3ONTH
[0 NPUMEHEHUA MOUX KaTyLLeK MHAYKTUBHOCTK, TPEHC—
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thopmaTtopoBs 1 MHOrooBeLLaoLmMX METOAOB Nepeaaqv,
HO 06MeHMBanMcL CBOUMM aBryCTeMLLMMN NO3QpaBne—
HUAMW NOCPEACTBOM CTapoMofgHoro kabens. HTo 6bino
Ha CamoM fiene AOCTUIHYTO C NOMOLLLIO Tenerpacum
no [epLly, MOXHO TONLKO npeganonaraTb.

CoBepLUeHHO Apyrve yCrioBusi CyLLEeCTBYIOT B MOEN
cucTeme, rae aNeKTPOMarHuTHbIe BOMHbI, NN N3nyye-
HUA, NpegHaMepeHHo ceedeHbl K MUHUMYMY, 8 CBA3b
OfHOr0 U3 pasLEMOB Mepenaloen CxemMbl C 3emren
nmMmeeT cama no cebe nocnencTsuem cokpauieHne cunsl
3TUX uany4eHunin Ao npumepHo 1/2. MNpu cobnioperun
npaBun y U306peTaTensHOCTU PACCTORHVE NpeacTaBna—
€T Maso BaXHOCTH U BOOGLLIE HUKAKOW, Y1 1P yMEenoMm
rpyUMeHeHU HEOAHOKPATHO YNOMUHAaBLLIEr OCA NPUHLN—
na «vHgusuayanMaaumuy coobuieHns MOryT okasbl—
BaTbCA KaK HE DKa3biBaIOLWLMMI BMELLIGTENLCTBA, TaK U
HE QONYCKAWMMK 8ro 0KasaHuAa Ha HuX. 310 n3obpe-
TeHue, KOTOPOe A onMcan B TeXHUHECKUX nyGrmkaumsx,
NbITAETCH, XOTb U O4YEHb NMPUMUTUBHO, MOAENMPOBATL HE—
PBHYIO CUCTEMY YernaoBeYeckoro opraHMama. OHo cTano
pesynLTaToM NPORCIHKUTENbHBLIX UCTILITAHWUIA, BEMOHC™
TPVPYIOLLMUX HEBO3MOXHOCTL COOTBETCTBUS XECTKUM
KoMmepyeckum TpebosaHnam moen 6onee paHHen cuc—
TEMbI, OCHOBAHHOW Ha NPOCTON perynMpoBeke, B KOTOPON
Ka4ecTBO BbIABNEHNA CUrHaNa 3aBMCUT OT efIMHCTBEH-
HOW OTIMYMTENBHOW 0cobeHHocTV. B nosgHeniem yco—
BEPLIEHCTBOBaHNN CKIIOYUTENBHOCTL Y1 HEQOMYLLEHNe
0Ka38HUA BO3AENCTBMA Ha UMIMYMLCHI, Nepegasaembie
no obuiemy kaHany, SBNSIOTCA pe3yNbTaToM COBMEC—
THOW paboTb! paaa 0cobbix INEeMEHTOB, U 3TN UMITYSb—
Cbi MOryT 6biTh HanNpasneHbl CKofib YrogHo ganeko. Ha
npakTvke 06HapyXeHo, YTO ¢ NOMOLbLID KOMBUHNMPO—
BaHWUs TOMbLKO ABYX KonebaHwi uam ToHOB ROCTUraeTcs
cTeneHb 3aLlUTbi 4ACTHbLIX MHTEPEeCcOB, AOCTATOYHAA
ona 6onbnMHeTBa uenen. [pyu KoMBUHNMPOBaHUKM TPEX
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KonedaHui gaxe KsammuumpoBaHHOMy cheuvnanucTy
UCKNIOYUTENLHO 3aTpyaHWTENbHO NpouYvTaTb CUrHa—
Nbl, He NpefHa3HaYeHHble AN\ Hero, Unu BMELUaTbCA
B HUX, @ MPY YeTbIpex 3T0 6e3HaAEXHOe NpenpuaTue.
BeposTHOCTb TOro, 4T0 OH MONY4T CeKpeTHbIe KoMBu—
HaUMK B HYXHbIE MOMEHTbLI U B NPABUNLHOM NOPRALKeE,
3HauuTerNbHO MeHbLUe, YeM BO3MOXHOCTb yragaTth Ba,
TPWU UMY YeTbIpe U3 NATU HOMEPOB COOTBETCTBEHHO B
notepee. C NoMoLLbIO 3KCNepyMEHTanNbHbLIX OaHHbIX
f pUwWen K BbIBOAY, 4YTO 3To u3obpeteHre No3sonuT
OOHOBPEMEHHO nepenasaTb HECKOMbKO MUMInoHOB
OTAEeNbHbIX cOOOLEeHMA Yepe3 3eMo, KOTOpas, 4To
[OCTaTOYHO CTPAHHO, B 3TOM OTHOLLEHUN 3HAYUTENLHOD
npesocxoanT MIN60A MCKYCCTBEHHLIA NPOBOAHMK. ITO
KONUYeCTB0 A0SMKHO 6biTb QOCTATOHbLIM AN TOMO, YTO—
6bi 0TBEYATb BCEM HACTOATENbHLIM HEOBXOAUMOCTAM
nepega4u uHdopmMaLumn Kak MUHAMYM B TENEHWE 3TOro
HacTynatowlero croneTua. BaxHo 3ameTuTb, 4To gaxe
oAHa «BcemMupHany TenerpadHas crtanuua, nogobHas
TO®, KOTOPYIO R cen4ac 3akaH4msalo, Bypnet obnapgatb
6onblued MOLHOCTBIO, YeM BCE OKeaHCKue kabenw,
BMecTe BafATbie. Korga atu chaktbl nonydaT npusHaHue,
370 HOBOE UCKYCCTBO, KOTOPOE A TOPXECTBEHHD OTKPbI—
Bal0, NPONAET MO MUPY C MOLLLIO yparaHa.

OrpoMHbie nepemMeHbl NPOUCXOPAT Ceivac B ciepe
TPaHCNOPTA. YBENUUMBAETCH KOMUYECTB0 TPaMBanHbIX
NAHWA, NAapOBOV NOKOMOTUB YCTYN3ET MECTO 3neKTpu-—
Yeckomy pauraremo. OxeaHckue nanHepbl NPUMEHA—
10T TypPbuHbl. ABTOMOBUNL yNy4LLBeT nyTellecTsue no
cywe. Bogonaps! ykpoLieHst, U X SHEPrusi MCNonb3ay—
ETCA QNA NPUBEREHUN B8 aBuXeHne asTomobunen. Bece
Gonbliie OLEeHUBAIOTCA N0 AOCTOMHCTBY NpenmyuliecTsa
Nepseoro rnonyyYeHus 3NeKTpu4ecTsa C NOMOLWbLIO UH—
pyktopHoro gsurartens. [Ins GonblUMHCTBE 3TOT NyThb
MOXEeT NPeACTaBNATLCA OKOMbHbLIM, HO B AENCTBUTENL—

168



HOCTU OH HACTOfIbKO MPAM, Kak NpUBefeHne OaHOoro
Bnoka B8 ABVMXeHue APYIrM C NOMOLLLIO MPUBORHOIO
pemHs. 3Ta Ues yxe NPUMEHRETCA Ha XenesaHbiX A0—
porax, n noaBnNATCs asTomobuny 3Toro HOBOro TUNa.
OxeaHckue cyaa aomkHbI NocnefoBaTh 3a HUMU. Takum
-06pa3om, beckpanHee U HETPOHYTOe fone AenATenbHOC—
TW OTKpPOETCA Nepeq, NPon3soanTENAMA 3NeKTPUYECcKmX
mMaLumH. [1na Bcex coBpeMeHHbiX crnocoboB TpaHcnop—
TUPOBKK XapaKTepHO CTPeMNeHne 3KOHOMUTL Bpems
W AeHbri. Bo MHOTMX U3 3TWX HOBbIX YCOBEPLLIEHCTBO—
BaHU MCKYCCTBEHHOE U30NNpOBaHUe NUHUKY Nepena4m
BbICOKOrO HanpsXeHUs C NOMOLLIbIO OXNaxaeHua byaet
O4YeHb None3HbIM. XOTb U NapapokcanbHo, HO BEpHO,
YTO NPY UCNOML30BaHUN 3TOrO U306peTeHus aHeprus
ANst BCeX NPOMbILLNEHHbIX Lenen MOXeT nepegasatb—
CA Ha paccToAHWEe MHOMUX COTeH MWIb He TonbKo 6e3
BCAKUX NOTEPb, HO U C CYLLECTBEHHBbIM YBENMYEHNEM
aHeprm. 370 Npoucxoaut 6narogaps ToMy akTy, 4To
NPOBOAHMK 3HBYUTENBHO XONOAHEE, YeM OKpYXaloLlan
cpega. PaboTocnocobHocTb aT0ro cnocoba orpaHuye—
Ha npuMeHeHreM ra3oobpasHoro xonoanribHOro areH—
Ta: HY 0HA U3BECTHaNA XUAKOCTL He NO3BOMAET BOBUTL—
CA [OCTATO4HO HASKOW TEMMNEePaTyphl Ha NUHWM Nepeaa—
4n. Bopopog — HECOMHEHHO NYYLLINA gna NpUMeHeHus
oxnagutens. [pyn ero UCNonL30BaHNN 3AEKTPUYECKHe
XenesHbie AOPOorM MOXHO Byner npognuTe Ha Nobyio
Xenaemyio AnwHy. Beneactave manoro Konu4ecTsa
OMU4ECKMX NOTEePb BOSPAXEHUR NPOTUB MHOrOGa3HoN
CUCTEMbI UCHE3EI0T, N MOXHO MCNONb30BaTL MHAYKLN—
OHHble ABUraTenyn C AKOPAMU C 3aMKHYTON O6MOTKOM.
1 y6excaeH, 4To coBepLUeHHO OCyLLeCTBUMA AaXe ne—
pefaqa OrpoMHbIX KOfMHECTB 3HEprui No NOABOAHOMY
MopckoMy kabenio, Hanpumep u3 LLiseuyu B AHrnnio.
Ho npeansHoe peluerne Npobnems! TPBHCNOPTUPOBKX
6yneT ROCTUrHYTO TOMNbLKO TOAA, KOFAa KOMMEPYECKoN

169



peanLHOCTbIO CTAHeT MONHOE YHWYTOXEeHWe paccToa—
HVA Npy Nepefaqe 6oMbLLINX Konn4ecTs aHepruv. B aTort
[eHb Mbl BTOpPrHemcs Bo BnageHus ntuu. Korpa éyner
pewseHa npobnema Bo3ayxornnasaHusa, KOTopaa MHOrne
roael He NoaAaBanack NonbITKaMm, YenoBeK NPoaBNHET—
CA BNEpeq rMraHTCKMMIM taramm.

B MHoro4mcneHHbix HabniogeHusax, akcnepMmeHTax 1
N3MEPEHUAX, KAYECTBEHHbIX M KONUYECTBEHHbIX, A 6e3-
OLWNBOYHO YCTAHOBUA, YTO 3NEKTPUYECKYID 3HEPruio
MOXHO 9KOHOMUYeCKN 3diheKkTUBHO rnepepasaTb 6ec—
NpoBOAHLIM CNocofom Ha Nboe paccTosaHue B npege-
nax 3emnun. OHM NPoAEMOHCTPUPOBaNK, YTO BO3MOXHO
pacnpenensitb 3HepPruio C LeHTpanbHOW CTaHumMm B He—
OrpaHU4EHHbIX KOIMYECTBaX, C NMOTepAMY, He NpeBbiLtLa—
OLLMMK MBMIOIA YacTu OQHOMC NPOLEHTa, NPy nepeaaye
paxe Ha cambie Gonblume paccTosHus, B 12 Tbicad
MWL — Ha MPOTUBOMONOXHbIA KOHEL SeMHOro wwapa.
370 KaxyLueecs HeBO3MOXHbIM [OCTUXEeHWe celvac
MOXET ObiTb Merko OCYLLIECTBNEHO MOOLIM 3NEKTPUKOM,
3HAKOMbIM C NPOEKTOM W KOHCTPYKLIME MOEI 0 «yCuiin-—
BEIOLLIErO MNepefaTHMKa BbICOKOT0 HaNpskKeRua», Ha—
nBonee yamBUTENbHOrO ANEKTPUYECKOro YCTPONCTBa U3
BCeX, UHhopMaLmMen 0 KOTOpbIX A pacronarato, no3so—
ASUOLLETO NOfy4aTb pe3ynbTaThi HEOrPAHMYEHHOW CUllbI
Ha 3emrne u B oKpyXatoLLen ee atmocdepe. 310 hakTi-
4ecku cB060AHO KONebnoLLanca BTOPUYHaRA Lienk onpe-—
ASNEHHOW [V NHbI, C O4eHb BbICOKOW CaMOUHRYKUMEN U
HW3KrM CONPOTUBREHUEM, OUH U3 Pa3beMoB KOTapoWn
HaxoauTCsl B TECHOW MNPSIMON WM MHOYKTUBHOW CBA3K C
3emnen, a Apyrov — C NOAHATLIM Haf €e NOBEePXHOCTHLIO
MPOBOQHMKOM, ¥ HA8 KOTOPYIO BO3AEHCTBYIOT B YCNOBU—
AX pe3oHaHca anekTpuyeckue konebaHwa nepsu-HON
Lienu, unn Lienv Bo36yxaeHnna. Hrobsl aath NpefacTasne—
HUE D BO3MOXHOCTSIX 3TOM0 YAMBUTEbHOI0 YCTPOMCTBA,
A MOry CKa3aTb, YTO C €ro NOMOLLBIO A NOMNY4YN NCKPO—
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Bble pas3pAfbl NPOTAXXEHHOCTLIO Bonee coTHn hyToB U
HECYLLIME TOK B OAHY TbICSHY amnep, 3NeKTPO4BUXYLLIER
CWrbl NPUMEPHO ABaALATL MANTIMOHOB BOMNBT, XUMU4EC—
KW 8KTUBHbIE CBEYEHUA Ha MNOLLAAN B HECKONbKO Thl—
CAY KBA[PaTHLIX (PYTOB 1 3NEKTPU4ECKMNE BO3MYLLIEHUS
B €CTECTBEHHOW Cpefie, N0 MHTEHCUBHOCTM NpeBocxoan—
LLiMe BbI3bIBEEMbIE MOMNHUER,

Y70 661 HU NpuHecno Gyayllee, BCEMUPHOE rnpume—
HEHME 3TUX BEMUKUX NPUHLMNOB COBEPLLIEHHO rapaHTu-
POBaHO, XOTA ero, BO3MOXHO, NPUAETCA A0S0 XAaTb.
C oTkpbITMem nepsoi 3NeKTPoCTaHUMKN HepoBepue yc—
TYNAT MECTO U3YMNEHWIo, 8 OHO — HebnarogapHocTy,
KaK npoucxoauno scerpa. Heganeko 1o Bpems, Korga
3HEepruna naaaroLLen Bofbl CTAHET 3Heprmen Yenose4ec—
KOM xu3Hu. [oka MoA cUCTeMa Nepeaaqm NepeMeHHoro
TOKa UCMOoNb3YeT TOALKO OKONO MUNMMOHA NOLLIAAUHBIX
cun. 3To Mano, HO TEM HE MeHee CooTBeTCTBYeT-no6aB—
NEHUIO K HAaceneHnio 3emMnu WecTUAecaTH MUNSIMOHOB
HEYTOMUMbIX paboTHWKOB, TPYRALLMXCA, B CYLLHOCTW,
6e3 enwb! M onnatbl. OgHaKo NPoOeKTbI, C KOTOPbIMA MHE
YXe MpuxXoannock BCTpe4aThCs, NPeanonaratoT UCnosnb—
30BaHWe 3Hepruv Bofbl, B 06LLIEA COBOKYNHOCTW Aalo—
e NPUMEPHO CTO NATLAECAT MUNMTIMOHOB NOLLEANHbIX
cvn. Ecnu oHun 6yayT ocyliecTBneHb! 3a 4eTBepTb BeKa,
4TO npenc!'raanﬂe'rcn BO3MOXHLIM UCXOAOS U3 CYLLECT—
BYIOLLIMX A@HHBIX, HA KaXA0ro Xutena nnaHetst dyger
NPMXOAUTLCA B CPEAHEM MO [ABa Takux HEYTOMWUMBIX
paboTHuka. 3af0siro Ao QOCTVXKEHUA 3TOro pesynsTara
yronb v HethTb AOMKHbI NEPecTaTh HbiTb BaXHbIMYK thak—
TOopamMu XmaHeobecnedeHns HenoBeKa Ha aTon Nnaxe-
Te. Heo6xoaMmMo y4uTbiBaTh, YTO 3MEKTPUYECKas aHep—
rus, nony4yaemas nytem obysnanna sogonana, BEPOAT—
HO, B NATbAECAT pa3 6onee ahhekTUBHA, H4eM 3Heprus
Torinuea. Nockoribky ato Haubonee cosepLUeHHblA U3
AocTynHbIX cnocobos nepepaboTku axveprum ConHua,
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HanpasneHue rpsgyLIero npakTM4ecKoro passuTus Ye—
noeeka AcHo 0603Ha4eHo. OH ByneT XxuThb Ha «Bernom
yrney. Kak pe6eHoK K MaTeprHCKOW rpyau, NpuibHET OH
K cBoemy Bogonagy. «Bogonag Halu HacyLHbIA gaXxab
HaM gHecb) GyaeT MONUTBON MPARYLLIUX NOKONEHUNA.

Ho ToT chakT, 4TO CTOR4YME BONHbLI NPOU3BOAATCA B
3emne, umeet ocoboe 1 BO MHOMMX OTHOLUEHUSX eLle
6onee BaxHoe 3Ha4yeHWe B AYXOBHOM pPasBUTUMN Yero—
Be4yecTBa. Ecnn 06LACHATL NONYNAPHO, Takaa BOHA —
370 ABNEHUe, B 06LLIeM CPOAHM 3XY — pesynLTaT oTpa—
xenus. OHa aaeT NonoXuTenbHoe U HeONPOBEPXUMOe
3KCNepUMEHTaNLHOE CBUAETENLCTBO TOMY, YTO 3NeKT—
PUYECKUIA TOK NOCNE NPOXOXASHUA Yepes 3eMNio AoX0—
AWT 00 AaMameTpanbHO NPOTUBOMONIOXHOM ee obnacTu
W, OTPaxasch OT Hee, BO3BPALLAETCA B UCXOQHYIO TOMKY
C NpaKkTU4eckn HeyMeHbLLIEHHON cunon. Mexogawmin n
' BO3BPALLAIOLLMIAGA TOKW CTanK1BaloTca U hopMUpyoT
y3nb! U NETNK, CXOfHbIE C TEMU, YTO HabnogaloTcA rnpu
konebaHum Bepeskn. H1obbl nepeceyb BCE PaccToaHue
nprMMepHO B ABAALIATL NATL ThICAY MUMb, paBHOe Nepu—
METPY 3eMHOr0 LIapa, ToKy TpebyeTcs orpeaeneHHbI
BPEeMEHHON UHTEPBaN, KOTOPbIM A NPUBNN3NUTENEHO YC—
TaHoeun. BoigaB 310 3HaHue, npupoaa OTKPbING OAWH
M3 CaMbiX CBOWX AparoueHHbIX CEKPETOB HEOLIEHUMON
BaXHOCTU Ans Yenosexka. MakTbl N0 3TOMy NOBOAY TaK
YAMBUTENbHbI, YTO MOXET NoKasaTbes, bynro cam Teo—
pei co3gan ¢ NOMOLLLK) ANeKTPUYecTsa 3Ty nnaHety
TOMLKO ANA TOM Lenu, 4Tebkb AaTL HAM BO3MOXHOCTb 40—
CTUb YyAEC, KOTOPLIE, 0 MOEro OTKPLITUA, He Morno Bbl
M3MbICIUTL camoe 6yiHoe BoobpaxeHue. MNonHbin ne—-
peyeHb MOUX OTKPbITUIA U yCOBepLLEHCTBOBaHWA GygeT
npeacrTasneHd Myupy B cneuyuansHon pabore, KOTopyio A
rotosnio. OQHaKo NOCKOMbKY OHY UMEIDT OTHOLLIEHNE K
NPOMbILLINEHHOMY ¥ KOMMEPYECKOMY MCMONb3GBaHAIC,
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oHu 6yayT ornateHbl B OpMe OrmcaHuin NaTeHTos, 06—
PUCOBaHHBIX MAKCHMMarbHO aKKypaTHo.

Kak yTBepxnanocb B HepasHen craTtee (Electrical
World and Engineer, 5 mapta 1804 r.), 1 yXe HekoTo-
poe spema paboTalo Hag KOHCTPYKUMWEA aNeKTpOCTaH—
UMK, KoTopas aomxHa Byner nepenasaTth G6ecnposof-
HbiM CrOCO60M AECATL ThICAY NOLWAAUHBLIX CUI. 3Heprua
6yner cobupaTbCa N0 BCEMY MUPY BO MHOMMX MECTax
U B pasannyHbIX kKonuyectsax. He cnepyer aymartb, YTo
NpaKTU4eCKan peann3auun 3Toro nNpeanpusTUA He—
npemenHo oTtganexa. lNnaxel, 6eccnopHo, MoryT 6bITb
38KOHYEHb! 3TON 3UMON, U CNU TEM BPEMEHEM MOX—
HO 6yfleT OCYLLIECTBUTL HEKOTOPYIO NOArOTOBUTENBHYIO
paboTy Ha pyHpnameHTe, CTaHuMA MoXeT BbiTh FroTOBaE K
3KCNNyaTaumm N0 OKOHYaHWA cnepylowen ocexlu. B Tor
MOMEHT Mb! Nofy4unu 6l B CBOE PaAcMopsAXeHUe yHU—
KanbHbIA U HEeOLeHNMbIA MexannaM. TonNbKo oaviH 3ToT
reHepaTop NpoAsuHyn Gbl 4enose4ecTsBo Bnepef Ha
sex. Ero obnaropaxuBaiollee BAnAHWE NOYyBCTBOBAN
Bbi Aaxe cambii npocTon obutarens raywn. OpHa aTa
MaluuHa morna 6bl YrpaBnsTe MUNNMOHaMU pa3Hoo6—
pasHbIX npucnocobnexHnin ANA BCex MbICIIMMbIX Lienen.
C nomoLLbIo NPOCTBLIX HEROPOrUX 4acoB, He TpebyroLnx
BHMMaHUA W XOOAWMX C e0Ba i1 He MATeMaTN4eckon
TOMHOCTbI0, MOXHO 6bino Bl pacnpocTpaHuTs eauHoe
MUpoBOE BpBMﬂ bupxesbie TenerpatHbie annaparo,
CUHXPOHHbIE ABWKEHUA 1 BecuicneHHbie npucnocobne-
HUS TAKOro Xapakrepa Morim 6b1 paboTaTsh B YHUCOH Mo
Bcen 3emne. Mox+o 6bino 6bi obecne4nTs MHCTPYMEH—
Thl 4N1A onpeaeneHnust Kypca cynHa 8 Mope, NPoNaeHHoro
PacCTOAHUA, CKOPOCTH, BPEeMeHy B MOGOM KOHKPETHOM
MeCTe, LUWPOThI U foNTroThl. Takum 06pa3om, Mornn 6w
o6ecne4nBaTbCA HENCHUCTIUMbIE KOMMEepHEeCcKue npe-—
MMyulecTBa, a 6ecHMCNeHHbIX HecHYaCTHbIX Cy4aes u
KaracTpo MoxHo 66ino 6bl u3bexatb. 3aech U Tam
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MOXHO 6bir10 Bbl OCBELWaTb A0M UMK BbINOMHATL APYryo
paboTy, TpebyloLLYI0 HECKONbKMX NowaauHbiX cun. Yro
ewje aHauntenbHo 6onee BaxHo, B.MOBYI0 YacTb MUpa
Morfiv 6b1 HaNpaBnNATLCA NeTaTenbHble annapaTsl. Beu-
Oy WX Marnoro Beca U OrpOMHON OBVXYLUEA CUMbI UX
MOXHO 6bino 66l ripucnocobiTs AnA 6LICTPOro NyTeLlec—
TBUA. MovM HamepeHueMm bbino 6bl UCMoNbL30BaTL 3Ty
nepBeyto CTaHLUMIO CKOpee KaK CPeACTBO NPOCBELLEHNS,
cobupaTb ee 3Hepruio B 04eHb Marnbix KOfIMHECTBax U B
MakcumarsibHO BA3MOXHO BonbLLeM Konu4yecTse MecT.
3HaHue 0 TOM, 4TO BCA 3eMNA NYNLCUPYET SHEPIruen, Ko—
TOpas Nerko OCTynHa Besfe, 0Kka3anoch Gbl CUNbHLIM
CTUMYNOM ANA CTYABHTOB, MEXaHWUKOB 1 usobpetartenen
BCex cTpaH. 31o nosnekno 6bi 33 coboi HemcHMcnMmoe
6naro. NponssoacTao nony4nno 6l CBEXUIA U MOLLIHBIA
ctumynupytowmin caktop. MNossnnmck 6bi yenoBus, Ko
TOpbIX HUKOrAAa paHee He CywleCTBOBanQ B TOprosrne.
3anacy! 66inv 661 B BbICLUEH CTENEHN HeCOPa3MEpPHDI
notpebHocTAaM. OTpacnu npon3soacTea Xenesa, Meaw,
artoM1HNA, N30NMPOBAHHOro NPOBOAA W MHOTUE ApY—
e, HECOMHEHHO, U3BNEKNM Gbl OrPOMHbIE p AONTOBpe=
MEHHbIE BbIirOfAbI U3 3TOT0 PasBUTKS,

3xoHomuuHan GecnposopHas nepepaya 3Hepruv
“MeeT ANA YeroBeKa NpPeBoCXOAALLYI0 BCE BaXHOCTb.
C ee NOMOLLILIO OH NONY4WT NOMHOE FOCNOACTBO B BO3—
Ayxe, Ha Boge ¥ B NycTbiHe. OHa No3BonuT emMy ocBO—
6oanTLCH 0T HROGXOAUMOCTK ROBbLIYM, 3aKaUKHK, TPEHG—
NOPTVIPOBKI W CXUraHUs ToNNMBa U Takum 06pasom rno—
KOHUMT C BecumcneHHbiMy npuHnHamy 6e306pasHoro
pacrouuTenscTea. C ee NoMoLLbIO OH NONYYUT B IoOoM
MECTE 1 B MOBOM XENSEMOM KONMHECTBE IHEprio yaa—
NeHHbIX BOAONaRos — YTobbl NPMBOAUTL B ABWXEHWE
CBOW MaLLUMHbL, CTPOUTL CBOW KaHanbl, TYHHeNM W LLoc—
ce, NPOM3BOAWUTL HYXHbIE eMy MaTepuanbl, onexgy u
nuuly, oborpesaTh 1 OCBeLYaTL CBOW AO0M — rofJ 38 ro—
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[IOM, Ha BEKW BEKOB, AIHEM U HOYblo. OHa caenaer Xxu-
Boe BnucTaioLee conHue ero NocnyLWwHbIM yCepaHbIM
pabom. OHa npuHeceT Ha 3eMrilc MUp U FapMOHNIO.
FipoLuno okono NATU NeT co BpeMeHu TOoW HUCNOC—
naHHou nposuaeHueM rpossl 3 niona 1899 r.,, o koto-—
POiA 7 rOBOPUN B BbILUEYNOMSAHYTOM CTaTbe ¥ BO BPEMSA
KOTOpPOM A OTKPbLI CTOAYME BOMHbLI 3eMMK; OKONOo NATH
neT Ha3af A NpoBsesn OrpOMHBLIA 3KCNEPUMEHT, KOTOPbLINA
B TOT He3abblBaeMbI AeHb TeMHbin bor poma munoc-
TUBG NMOKasan MHe B CBoer HeobbATHON, yeTpaLuaioLLe
rpemsLen nabopatopuw. Toraa A ayman, 4To co3aaHve
KOMMEPYECKOro OnofcbiBaHus Mmowum crniocobom 6es
NpoBOA0B 3eMHOO Lapa 3anmert rog. Yebl! Mos nep—
BasA CTaHUMA «BCeMUpHOW Tenerpacuuy elle He 3a-
KOH4YEeHa, ee CTPoOMTENLCTBO 38 npoLLeaLMe Asa rona
NnpoaBuUraeTcs, HoO MefneHHo. A MexaHU3M, KOTOPbIN
f1 CTPOIO, TONLKO UIPYLLKE, FeHepaTop MakCUMansHom
MOLLIHOCTBIO BCEro [EeCATb MUAMMOHOB FOLLIAAWUHbIX
CWn, KOTOPbIX BMOAHE A0CTaTOYHO, Y4T0BbI NOBEPrHYThH
BCIO MNaHeTy B cnabbit TPerneT ¢ NOMOLLbLIO 3HaKa v
cnosa — Tenerpadupyemoro n TenedgoHnpyemoro. Kor—
13 yBUXY 5l 3aKOHYEHHOW 3Ty NEPBYI0 3NEeKTPOCTaHUMIO,
3T0T 60MbLLUOV reHepaTop, KOTOPbI 1 KOHCTPyWpyio?
3 Hero ckBO3b 3emii0 pBaHeTCs Tok, 6onee cunbHbINA,
Yem 13 cBAPOYHOro annapara, noa HanpsKeHWEM B CTO
munnmoHos sonbT! OH Gyget npons3BoanTL SHEPruo B
KONMYecTBe ThICAY MUMNVOHOB NOLLBAUHBIX CMN — CO—
THU Huarapckux Bogonagos B OQHOM, MOpPaxatowmx
BCENEHHYIO yaapaMu — yfaapamu, Kotopbie npobypar
OT 3ab6biTb CaMbIX COHHbIX 3NEKTPUKOB Ha Bexepe nnu
Mapce, ecnv oHn Tam ecTbl.. 370 He MevTa, 3T0 NPoc-
TO [OCTXEHNE HAYYHOW 3NEKTPUYHECKON UHXEeHepun,
TONLKO [0POrocTonALIee — CNEenow, TpyCNuBbin, COMHE—
saowmnca mupl.. Yenose4ecTso eLle He pa3BnuTo Ao0—
CTaTO4HO, YTOBbLI OXOTHO CNEAOBaTh 38 NbITAMBLIM NPo—
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HuUaTenbHbIM paccyakom. Ho kTo 3HaeT? Bo3MoxHO, B
3TOM HaLleM COBPEMEHHOM Mupe nyyile, 4Tobbl peso—
MIOUMOHHARA uaes un usobpeTeHne BMECTO NOANEPXKM
WnK NOOLLIPEHNA NOABEpPrancb CTECHEHUAM U NNOXOMY
OTHOLLIEHWIO B NEPUOS CBOEM IOHOCTU — N0 NPUYNHE He—
[OCTaTKa CPeAcTB, KOpPbICTHOr0 MHTEpeca, NnegaHTu3Ma,
TYNOCTM U HEBEXECTBA; YTOObLI MX KPUTUKOBaNW 1 ayLun—
nK; 4TO6k! OHW NPOLLIFIM HYepes MyYUTENLHLIE UCTILITaHUA
W 3NOKMIOYeHKs, Yepe3 6e3XxanocTHoe NpoTUBOCTOA—
HVWEe KOMMEpH4eCKOro CyLLIecTBOBaHuA. VIMEHHO Tak Mbl
nony4aem csBomn cBeT.. Tak BCe, 4T0 6bio BenuKkoro B
NPOLLAOM, BLICMEUBANMN, NMPOKIIMHaNY, 60ponvck C HUM,
NO[aBNANM — TONLKO QNS TOO, YTOOL! OHO BbIXOAWAO U3
6opb6bl € eule GonbLUen MoLLBID, C eLle 60nbLIMM TpUu—

ymdom.



NMACbMO HMKOIbI TECJbI
New York Sun— 27 Hosbps 1804 r.

Moe BHUMaHWE NPUBNEKNN MHOMOYUCAEHHbIE OT—
KNMK®1 Ha MOe NMCbLMO, orybnnKoBaHHOE B BaLLEM
Bbirycke oT 1 HOAGPA M KacasLeecA 3NeKTPUYeckoro
OCHaLLIEHUS HOBOOTKPbITbIX NOA3EMHBIX COOPYXEHWI B
ropope. Hexotopble 3 Hux 6a3snposanvce Ha He0Go—
CHOBaHHbIX NPEANONOXEHUAX, KOTOPbIE A CYUTal Heob—
XOAUMbIM CKOPPEKTUPOBAaTb.

Korga s yTBepxgar, 4To Mosi CUCTEMA MPUHATA, A He
vMen B BUAY, YTO Co3fan Bce anekTpuyeckue npmbopol
B MeTpo. Hanpumep, TOT, BO BpeMA peMOHTa KOTOporo
yepe3 OBa [HA Nnocne Toro, Kak NoA3eMHble CoopyXe-—
HUA BbinK OTKPLITLI ANA 06LECTBEHHOIO NONb30BaHWA,
norné 3nocHacTHbIM 3neKTpuk, usobpen He A. PaBHO
Kak ¥ gpyroe npucnocobneHve Ha nepesefeHHOM Ha
3anacHOoM NyTb BaroHe, KOTOPOe, Kak Nerko BCNOMHUTb,
BbI3BaN0 BO3ropaHWe ABOMX Yenosex. H Takxe AomkeH
OTBEprHyTb BCAKOE CBOE OTHOLLEHWE K TOMY Nepeknio—
4aTesnito, UNn YyCTPOMCTBY, KOTOPOE HEMELANEHHO NOBNeK—
no npexpeBpeMeHHYI0 CMEPTb YenoBeKa, paBHO Kak U
K TOMy, KOTOPOE Npepsano XU3Hb ero He3apa4nmsoro
nocnegoBatens. Hukakoe u3 31X, KaTeropuyHO Bbi—
paxanck, NMOXOPOHHbLIX NPUCNOco6neHnia, unn Nbbix
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APYrvx, Bbi3biBABLUMX NPOUCLIECTBUA, 3a[epXKu U
pa3nuyHbie HENPUATHOCTU U ABMABLUKXCA MPUYNHON
noTepu PYK 1 HOM HECKONLKUX XepTB, HE ABNAIOTCA MO~
UMK n306peTeHnAMK, paBHO KaK'w, N0 MOEMy MHEHMIO,
HEo6X0ANMbBIMW NPUHAANEXHOCTAMW Pa3yMHO crnaHu-—
POBaHHOIO rpatuka gBvXeHns BarcHos. B oTHoLLeHuu
3TUX npucnocobneHun 3HaMeHaTensbHo NPoYUTaTh B
HEKOTOPbIX XypHanax 0T 8-ro uicna cero MecsLa, 4o
0OHa ManeHbKan KOMMaHuA npowrpana, noTomy 41o
ee 3aABKa onosgana. 3ToT NoKasaTenb OCTPON KOHKY—
PEeHLUMWU N PE3KOro CHUXEHWUN LIEH, KaXETCA, He CO0T—
BETCTBYET LEAPOCTH, MPOBO3rNallaeMon KoMnaHuen
Interborough.

#1 npocTo Hamepesanca ckasaTtb B CBOEM NMUCLME,
4TO MOsi CUCTEMA NEpPenayy aHeprm C NOMOLLbIO TPeX—
thasHoro reHepaTopa U CUHXPOHHbLIX ABUraTenen—npe-
obpasgeaTtenen 6bina NpuHATa B METPO, @ Takxe Ha
HapnseMHOW fopore. H 3agyman ee MHOTO net Hasag
ANA eguHCTBEHHOW Lenu — yAOBNETBOPEHWUA pasnny—
Hbix noTpebHocTen obLero snekTpu4eckoro pacnpe—
- genexHuns ceeta u aHeprum. OHa LWMPOKO UCNoNb30Ba—
nachb B MUpE B CUMy CBOEWN OFPOMHOI ryfiKOCTV #1 B Ta—
KUX yCNnoBWAX NpuMeHeHns Bbisia npu3HaHa nmeroLlen
OrpoMHYI0 UeHHOCTb. Ho Maes mcrnonb3oBaHuA 3Ton
rubkom CUCTEMbI, UMeloLLEen BecHncneHHble BO3MOX—
HOCTU NMONOMOK, HECHACTHBIX CNy4aeB v NMOBpexaeHu,
B OCHOBHOIM apTepuy TaKoro orpoMHOro ropoaa, B yc—
NOBUAX, NPEOLABNAIOWINX TAKUE XECTKNe TPeboBaHus,
HacTonebko abcypgHa B oblieMm, 4Tobbl yAOCTOUTL ee
Kakoro—nnbo cepbLe3HOro KOMMEHTapusa. 3Aech AOMK-
Hbl 6bin BbITh YCTaHOBNEHBI TONBKO MOA MHOrohasHan
CUCTEMA C VMHAOYKUMOHHBIMW OBUraTENAMIN 1 AKOPAMHU
C KOPOTKO3aMKHyTOW OBGMOTKOM — npucniocobnexHue,
6e30TKa3HOE B NPUMEHEHW U C MMHUMANLHON onac—
HOCTLIO NPY nNepemettieHun. Huuto, naxe HeBexecTso,
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He BOCMNPenATCTBYET €e KOHEeYHOMY BHEPEHUIO, 1 YeM
CKOpee COBEPLUMTCH 3TO M3MEHEeHWe, Tem nydwie bynet
ANA BCEX 3auHTepPecoBaHHbIX ML, JIM4HO y MeHA HeT
HUKaKoWn hHAHCOBOW WY MHOW 3aMHTEPECOBaHHOCTH
B 3TGM BOMpPOCE, KPOME TOro, 470 A JAaBHO XUBY B 3TOM
ropoge u xoten 6bl BUAETb, K&K MON U306peTeHns [onxX-
#biM 06pa30M NpMMEHRAINTCA Ha 6naro ero HaceneHus.
B cnoxwusLumxca 06CcToATeNbCTBAxX A AOMXKEH 0TKa3aTb™
C$ OT 3TOr0 YAOBONLCTBUA.

MocnepcTBMA HENPOCTUTENBHON OLLIMBKK KOMMaHW
Interborough He orpaHnumMealoTca 3TMM NEpPBbLIM MET—
PO wnK gaxe aTum ropogoM. Mbi BbiHYXAEHb! nepeme—
LiaTbcs nof 3emnein. HasemHas nopora — 370 BOCbMOE
4YY0 CBETa, TAKOe Xe KONoccanbHoe U BHYLLNTENbHOE
no o6LLEeCTBEHHOMY 0XUAAHWIO, KaK NpamMuaa Xeornca
no cBoMM paamepam. PaHo uwnn no3gHo BCe MEXAYro—
popHue popory BoRXHb ByayT CTaTh NOA3EMHbIMU. 3T0
- noTpebyeT HEBEPOATHLIX KarnvTanoBiGXeHWUA, u ecnm
. NOBCEMEeCTHO GyAeT BHERPEHO HeUCNpPaBHOE 3NeKTpy—
yeckoe o6opynosaHue, yiepb XusHu u umyuiecTay by—
AEeT HEUCUYUCTIUMbIM, HE FOBOPA 0 HeyRobcTee AN Wwn—
pokon ny6nmkn.

MHe npegcrasnseTcs yMECTHLIM N0 3TOMy NoBOgY
nobnarofapuTh 3a yCepaHbie NPeanoXeHns CBOVX 4Py
3ei, B OCHOBHOM HEW3BECTHbIX MHE, KaKk B LIMPOKOW
06nacTu ANEKTPOTEXHUYECKWX 38CMYr, TaK U B MafnoMm
KPyry MOVX Apy3en, CHOBa 00paTnTbCA K AMEprKaHC—
KoMy MHETUTYTY. Cpeau y4eHbIx NPUHATO NPeACTaBAATL
OpUrMHanbHbiA 06LEKT TONLKO oanH pas. A aTo caenan
¥ HE X04y OTCTYMNAaTb OT YCTAHOBUBLLMXCA nipasusn. Jlek—
uua 0 fedexTax MeTponovTeHa npeanaraeT orpom-—
Hbl@ BO3MOXHOCTW, HO OHa Bbina Bbl HE OPUTrMHANLHA.
MNpuHUMan BO BHMMaHWUE onpefeneHHbIe MHCUHYaumi,
A MOry NpoLUTUPOBaTbL HeaaBHO onNybnMKOBaHHOe 38—
asneHme m—pa C. ®@. Ckotra, ObiBLWEro rpeswgeHTa
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AmepukaHckoro MHeTUTyTa: «C ToUYKM 3peHns ucTopuv
mMeHHo npuHLun Tecnbl 1 cuctema Tecnbl 6binv U~
XyLWUMN CUNaMU COBPEMEHHON 3NEKTPOTEXHNYECKON
npakTuyeckon pentenbHocTuy. CywjecTByeT coscem
HEMHOrO nofen, Yoy CengeTenscTaa o teoew pabore s
661 uuTposan. M—p CKoTT — OAuH U3 HUX, 3TO YenoBexk,
Ybe COTPYyAHM4YECTBO 6bino Havbonee 3ghdeKTUBHLIM
B OCYLLEECTBREHUW BENUKOIO NPOMbILLNIEHHOTO Nepeso—
poTa c NoMOoLWbI0 3THX U3obpeTeHuin. Ho npegnoxeHus
Moux Aobpbix Apy3en ynanyi Ha NNOAOPOAHYIO NOYBY, M
ecnu Bbl § MOr NOTPaTUTL BPEMA U 3HEpPruio, A 6bl Npo-—
CWN ropofiCKVE BNacTh 0 BO3MOXHOCTAX U3Y4UTL METPO
u cgenarb UM Nop npucsron aoknap o6o scex o6Hapy-
XEHHbIX HeUCNPaBHOCTAX U HEA0CTaTKax B UHTepecax
obujecTBeHHOro 6naronony4ms.

EiLe Heckonsko CnoB KacaTtenbHo peknamHbix nna-—
katoB. Co BceM fonxHbiM yBaxeHuem K obLuemy MHe-
HUIO, A NPUGEPXUBAIOCH APYrON TOMKWU 3PEeHUA Ha 3TOT
npepmer. Peknama — 310 ronesHoe UCKYCCTBO, #, echiu
ero MoCTOAHHO NoAHUMATL Ha 6onee BbICOKMIA YPOBEHb
pasBuUTUA, OHO CKOPO CTaHeT BnonHe pecnektaberns—
HbIM. Ero cnepyeT He NpUTECHATL, @ CKOPEEe NOOLLPATL.
H 6b1 Nnpepocrasun komnanuu Interborough sce Bo3-
MOXHOCTW [NA ero UCNoMb30BaHWUA, OrpaHnyYvMB ero
TOfbKO B TOM, 4TO UMEET OTHOLLIEHME K XyA0XKECTBEHHO—
My vcnonHeHmio. [lomkHa BbiTb Ha3Ha4YeHa KOMUCCYA B
cocTase XygoXHWUKa, CKynbnTopa, apxuTekTopa, nute—
paropa, uHxeHepa v ynpasnaowero 6usHecmeHa ana |
BLIHBCEHUA PELUEHNA O ROCTOMHCTBAX NPEACTaBNEHHbIX
ANR NPUHATUA NnakaTos. Ecnn atoT npouecc Gyner pe-
rynnpoBaTthCA nopobHbiM 06pasom, A He BUXY, noye-—
My 6bi nyBnvke Bospaxark NpoTvs HuX. OHu aswraioT
6usHec, genarT nyTeLlecTane MeHee YTOMUTENbHLIM U
NoMoratoT MHOMMM CrNocoGHbIM pemecneHHukam. Met-—
PONONMTEHBI JOMKHbI CTaTh MyHULMNANLHON COBCTBEH-
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HOCTbI0, ¥ ropof Takum o6pasom 6yaeT Nony4aThb OT HWUX
poxog. MNpexpe BCcero Hago NpUHUMAaTL BO BHUMaHUE
70, 4YTO Haubonee BaXxHo AnA 6e30NaCHOCTU XU3HU U
umyLLiecTBa, beICcTpoThl 1 6e3onacHocT noesaku. Bee
3TO 3aBWCUT OT 3NEKTPOTEXHUYECKOro 06opyaosaHus.
WHxeHepbl caenanu XxopoLunin TyHHesb, n Heobxogumo
yCTaHOBUTL COOTBETCTBYOLLIEE eMy 060pyaoBaHMe.

Hukona Tecna
Hbio-Vopk, 26 Hosbps



OTBET TECJibi 3ANCOHY

English Mechanic and World of Science —
14 mona 1905 r.

KaK Mbl roaopmfm Ha NnpoLLnon Hegene, cTano n3sec—
THO, 4TO M—p 3OUCOH CKasan B CBOEM MHTEpPBbID
New York World, 6yaTo oH He BepuT B TO, 4To Tecna Mo—
XeT pasrosapusatb Mo BCEMY MUPY, HO OH OyMaeT, 4To
3T0 paHo wum no3gHo cMmoxeT MapkoHu, ycoBepLueHc—
TBOBAB CBOIO CUCTEMY.

Hukona Tecna orsetun. OH ckasan:

— B xope onpegeneHHbix UCCReaoBaHui, KOTopble A
npeanpyHAMan C Uenbio U3y4YeHWA BO3OENCTBUA yaa—
POB MOJTHWU Ha 3NEKTPUHECKOE COCTOAHNE 3emini, A 06—
HapyXu#, 4T0 YyBCTBUTENbHbIE MPUEMHbIE YCTPOMCTEA,
YCTPOEHHbIE TaK, 4TOObl UMEeTb BO3MOXHOCTL OTBEYaTb
Ha 3NeKTpUYecKue BO3MYLLIEHUS, NOpPoXAaembie pas-—
psSAaMuy, Nepyvoauyeckn He pearposany Torga, Korga
OMKHbI 6b1 Bbinu, 1 NPU UCcReaoBaHUM NPUYMH TAKOro
HEOXMAAHHOIo rnoBefeHus 8 obHapyXwun, 4To 3T0 Npo—
MCXOANIo B CUNY XapaKTepa 3MeKTPUYecKUX BOSH, KO~
TOpble NPoU3BOAMNMCH B 3emrie n3—3a yaapos MOJHMN
Ny KOTOpbIX Gbinu HeroasrHbie obnacTy, creayouive
Ha onpefeneHHoM PacCTORHWUK 3a NepemMeLLaloLLMca
WCTO4YHMKOM BO3MyLLIEHUIA. 13 aaHHbIX, NoNy4YeHHbIX B
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xofe 60nbLUIOro Konn4YecTsa HabnNoAeHU 38 MaKCUMY—
MaMu 1 MUHUMYMaM#W 3TUX BOJTH, A HALLIEN, YTO MX ANnHa
N3MEHAETCA NPUMEPHO OT ABaAUaTH NATU 40 CEMUAECH—
TV KUIOMETPOB, U 3TW PE3ySbTaTbl M TEOPETUHECKUE Bbi—
BOf1bl NPUBENN MEHS K 3aKIMOHEHMIO, YTO BOMHbI TaKOro
BUOa MoOryT pacnpocTPaHATLCSA 10 3EMHOMY Lapy BO
BCEX HanpaBNeHWAX U YTO UX ONMHA MOXET eLle Gonee
LUMPOKO BapbUPOBATLCS, a ee NPeAenb! — AUKTOBaTLCA
(hr3M4ECKMMM pa3mepamMm 1 CBOMCTBaMK 3emnin. Pac—
No3HaB B CYLIECTBOBaHUM Takux BoNH 6ezoumboyHoe
CBMAETENLCTBO TOr0, YTO NPOM3BOAMMbIE BO3MYLLIEHUA
6biNM NpoBefeHbl U3 CBOEro MCTOYHUKA K Haubonee
_ yAaneHHbIM 4acTAM 3eMHOr0 LWapa, 8 OTTyAa OTpaxe-—
Hbl, i 3ayman uaeto NPON3BeAeHVs Takux BONH B 3eM—
e UCKYCCTBEHHBLIM CMOCOG0M C LiENbIO UCTIONb30BaHMUs
UX 415 MHOXECTBA MoNesHbIX LENE, Ans KOTOPbIX OHY B
HaCTOALLMIA MOMEHT UNK NOTEHLUANBHO NPUMEHUMBI.

Mo6Gexaarb BCNbILLIKY MONTHUIA

3ta npobnema npeacTaBnANacb WUCKMOUUTENLHO
CNOXHOM B CUMNY KONOCCanbHbIX pa3MepoB NNaHeThb! U,
crnepoBaTenibHO, HEMMOBEPHOIO NEPEMELLIEHUS SNeKT—
pV4ECcTBa, UM CKOPOCTH, NPU KOTOPOM 3MIEKTPUHECKan
3HEPrvs fOMXKHA NEepeaasaThes, YT06b1 NPUGIM3NTLER,
[axe B OTAANEHHOW CTEMNeHW, K NEpEMELLEHUAM unm
CKOpOCTSIM, KOTOpPbIE, 04eBUAHO, AOCTUraloTCA B NPoO-
ABNEHUAX SMEeKTPUYECKUX CWN Npupoabl U KOTOopbie,
KaK KaXXEeTCsl Ha NepBbi B3rNsAg, HEOCYLLECTBUMbI NpU
nobom yuactum Yenoseka. Ho nytem nocreneHHbix u
NOCTORHHBLIX YCOBEPLLIEHCTBOBAHUI TeHepaTopa anek—
Tpu4eckux konebaHuit, KOTOpPLI A onucan B CBOUX Na—
TeHTax NeNe 645 576 n 649 621, s HakoHeu npeyc—
nen B JOCTWXEHUM NEPEMELLEHN aNeKTpUYecTsa unm
CKOpPOCTEW rnepeaaYiy 3fieKTPUHECKOR 3Hepriu, He ToNMb—
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KO NpubnuanTenbHOo, HO, KaK NoKazanu CpaBHUTESNbHbIe
nccnenosaHns M U3MepeHUs, Ha CaMoM ferne NPesacxo—
AALLNX NOKA3aTesNM yaapos MonHU. C NOMOLLbIO 3TOro
ob6opyaosaHmA A 06HapyXun, 4To BOSMOXHO Koraa yrog-
HO BOCNPOU3BECTW ABNEHWUA B 38MNE, 8HanNOrn4HbIE UM
CXO[HbIe C TeMU, 4TO BO3HUKAIOT BCNeACTBUE Takux yaa—
poB. MNpyt 3HaHWN 3TUX OTKPLITLIX MHOV ABMEHWA U Ha—
NynK B pacnopsaXXennn CpeacTs AnA AOCTUXEHWA 3TUX
pe3ynbTaTos A MOy He TOMbKO OCYLLECTBNATL MHOTUE
orepaLmu ¢ UCnonb3oBaHEM U3BECTHOro o6opyaosa-—
HUSA, HO TaKXXe NpPepnarath peuwleHne MHOMMX BaXHbIX
npobnem, BKIHAIOWMUX IKCMNyaTauuio Unu KOHTPOnb
ynaneHHbIX YCTPOWCTB, KOTOpble, B CUNY HepocTaTtka
3TOr0 3HAHWA N OTCYTCTBUA 3TUX CPEAcT., Bbinu oo Ha—
CTORALLErc MoMeHTa abconioTHO HeBO3MOXHbIMU. Ha-
npuMep,.C NOMOLLLIO UCNONBb30BAHWUA TAKOro reHepaTo—
pa CTOAYUX BOMH U NPUEMHOro YCTPOACTBA, A0SKHbIM
06pa3om yCTaHOBMNEHHOrO U HACTPOEHHOro B nobon
APYrow ckonb yrogHo yaaneHHon MECTHOCTU, BO3MOXHO
nepenaBaTh YeTKVE CUrHanbi, KOHTPONUPOBaTL UM NO
XEnaHuio NpusoauThL B AiENCTBME NDB0oe 1N Bce Takue
YCTPOMCTBA N7 MHOTWX OPYrX BaXHbIX U 3Ha4UTENb—
HBIX Lienew, HanpyMep onpepeneHns 80 BCAKUA HEoBXo—
AMbBIN MOMEHT TO4HOIo Bpemexu obcepBaTopvi, nnn
BbIACHEHUA OTHOCUTENLHOMO NONOXeHUA O6beKTa unu
pPaccToAHWA OT Hero No OTHOLLEHWUD K AAHHOM TOuYKE,
unu onpegeneHus HanpasneHus gBuXyLLeroca obbek—
T3, TAaKOro Kak cyaHo B MOpE, NPOAEHHO0 UM PAacCTOA—
HWA UN ero CKoOpoCTH, N 0K83a8HMA MHOTVX NMONEe3HbIX
[encTsui Ha pacCTOAHWW, B 3BBUCUMOCTU OT UHTEH—
CUBHOCTU, ANHbI BOMHbI, HANPABNEHWA UN CKOPOCTH
nepemeLLeHui, unu gpyron ocobenHoOCTY N CBONCTBA
BO3MYLLIEHWIA TAKOT0 poAaa.
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HemHoro capxasma

Mo3sonbTe MHe CKasaTb NO 3TOMY NOBOAY, HTO ECNU
B HACTOAWEe BPEMSA He CYLeCTBYET BO3MOXHOCTEN
ans 6ecriposogHon TererpacHon n TenetoHHON KoM—
MyHUKaUUn mMexay Havbonee yaaneHHbIMU CTpaHaMmu,
3T0 EAUHCTBEHHO MOTOMY, YTO pAf Heyaa4 1 NOMeX OT-
NOXWN 3aBepLUeHne MOUX TPYOOB, KOTOpbIe MOrny 6binv
OKOHYUTBCA TPY roaa Ha3ap. B csasu ¢ atum A XopoLwo
3anoMHIO TOMbITKA HEKOTOPLIX, focTaTo4yHo Hebnaro—
pasyMHbix Mmofgen, cnocobHbix BEpUTL, YTO OHU MOTYT
NOAY4UTL NPEeMYLLIECTBO, NYCKaNA Nbifib B rNasa N0Aam
¥ TopMo3a xof usobpetenus. MNycTes nepebie cooblye—
HUA Yepes3 MOpPA JOKAaXYT UM narybHocTL olinbku, aTo
6yneT npUcKopBHbLIM, HO BrONHE 3aCNyXeHHbIM HaKa3a—
HUEeM.



TECJIA OB 3KCNEQULIMA NUPN
HA CEBEPHbIM NOMNOC

New York Sun— 16 wiona 1905 r.

MBAGTEJ'HO New York Sun:

Bce ponxHbl 6biTh AOBONbHLI Y3HATL, YTO KOM™
mogop MNvupy HakoHel nonyumn UHaHCOBOE COAEeNC—
TBME, KOTOPOe Nno3BonuT eMy HavaTeb 6e3 aanbHenLwmx
oTnaraTefiCTB CBOE BaxHoe nyrewrecTsue. [lasante
noxenaem CMenoMy MopennasaTenio Hanbonee NonHo—~
ro ycriexa B ero puckoBaHHOM NMpeanpuaTun B MHTEpe—
cax 4enose4ecTsa, PaBHO Kak paav ero GOBCTBEHHbIX
W ero CnyTHUKOB, U YOOBNETBOPEHUA LUeapbIM XepT—
BOBaTENsAM, KTo NoMor emy. Ho, NponsHoOCA 3T CeHTU-
MEHTanLHOCTW, AaBanTe HafenThCs, 4To nonbiTka MNMpn
6yneT nocnegHen B JOCTWXKEHMK NONOca 3TUM MefneH—
HbiM, OMPaHUYEHHBIM U ONACHLIM NyTEM.

Mbi yxe nocTaTo4Ho NPoOABUHYMMCH B 3HAHWUW 3neK—
TpU4ecTsa n cnocobos ero npumeHeHusl, 4Tobbl BOC—
NonbL30BATLCA AYYLWNMWN CPeCcTBaMu NepenBuXeHus,
NO3BONAIOLLIMMU HaM OOCTU4bL U M3y4nTk 6e3 Tpyaa n
Gonee cosepuleHHbIM criocoboM He Torbko CesepHbiin,
HO 1 HOXHbIN NOMOC U MHOTVE ApYrve elle Hen3BecT—
Hble o6nacTu Ha nosepxHocT 3emnu. H umelo B BURY
BO3MOXHOCTH, NPEAOCTaBNAEMbIE B 3TOM OTHOLUEHUM
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6ecnposBogHOV Nepepfayent aANeKTPUYECKON 3HEpruu n
BO3[lyXonnaBaHWeM, KOTOPOoe HaLWMo B 3TOM HOBATOPC—
KOM UCKYCCTBE ugeanbHoe peLueHue.

Mhorue 13 Bawumnx yutatenen, 6e3 comHeHus, GyayT
WUMETb BnevaTneHune, 4To A roBOPI0 BCEro NyLlb 0 BO3—
MOXHocTax. Ha camom gene, Ha ocHOBaHuW 3apeic—
TBOBA@HHbIX NPUHUMNOB U 3KCNEPUMEHTOB, KOTOpPLIE A B
REACTBUTENbHOCT NPOBOAWT, B CTENEHb MaTeMaTuyec—
KOV yBepeHHOCTU 06paluaeTcs He TONbKO NpakTu4ec—
KWIA YCriex TaKoro pacnpocTpaHeHua aHeprum; nepepa—
4a MOXET OCYLLIECTBNATLCA C 3KOHOMUEN Bonee 3Ha4u—
TEeNbHOW, YeM BO3MOXHO NpU CYLLIECTBYIOLLIMX METOAAX,
BKSIO4aI0LLIMX UCTIONb30BaHNE NPOBOADS.

[NoTtpebyerca HemMHOro BpemeHu, 4YTo6bl MOCTPOUTL
CTaHUWIO ANA uenen Bo3fyxonmnasaHua v reorpadu-
4Yeckux UCCNeQoBaHWi, ee CTOUMOCTL Takxke He Byget
TaKon BLICOKOW, K&K MOXHO NpegnonoxnTb. Ee pacno-
noxenne 6uino Bbl coBepLueHHO HecywecTBeHHOo. OHa
morna 6kl HaxoauTbea Ha Huarape nnuv Bogonapne Buk—
Topuna B Adipuke, 6e3 Kakoro—-nmbo oLLyTMMOro pasnu-
YU B IHEPruv, HBKONNIEHHON B NeTaTenbHOM annapare
WM gpyrom yCTponcTee.

PacnpoctparenHas owmnbka, KoTopylo y MEHA Yac—
TO €CTb BOBMOXHOCTb UCNPaB/iATL, — 3TO MHEHUE, 4TO
3HepruA Takown CTaHumMmu paccensanack Hbi BO BCex Ha—
npaeneHusx. Kak A ykasbisan B CBOMUX TEXHUYECKUX nyb—
UKaLuaxX, 310 HesepHo. [1enCTBUTENbHO, C NMOMOLLILIO
rnepegarymka 3fEeKTpU4ecTso NepemeLtaeTca Bo Bcex
Hanpasnexnsax, B PaBHOW Mepe Yepes 3emiio U Bo3ayX,
HO 3HEeprus pacxofyeTcsA TOMbKO B TOM MECTe, Iie oHa
cobupaeTtca U Ucnonb3yeTcs ANA BbINONHEHUA Kakow—
nu6o paborbl. Ona wnmoctpauvn: ctaduma 8 10 000
n. C., TaKas KaK 1a, 4T0 A cnnaHnpoBan, Morna 6ol Ha—
npasnATL BECb NOTOK Huarapbt, n cywecreosan Bbi

187



BCero ofjuH netaTenkbHbIM annapar, ckaxem, B 50 n. c.,
paboTalowmin B KAKOM—TO OTAANIEHHOM MeCTe, 4be
pacnonoxeHve He umeeT abCoMOTHO HUKaKOro 3Have—
Hua. B aTom cnydae 50 n. c. 6binu 6kl BCE aHepruei,
[OCTaBnNsAeMon 3TOW CTaHUMen B 0CTanbHoi mup. Xora
anekTputeckue KonebaHua MoryT obHapyXusaTthes no
BCEN 38M1e, KaK Ha NOBEPXHOCTW, TaK U BbICOKO B BO3—
pyxe, aHepruu 6b1 thakTUyeckn He noTpednanock. Mow
IKCNEePUMEHTbI MOKa3anu, YTo NOAHOro NepeMeLUeHns
3NeKTPU4ecTBa, KOTOPOe 38CTaBNAET BECh 3eMHOW Wwap
BUGpMpoOBaTH, MOXHO OCTMIHYTh C MOMOLLBLIO BCETO He—
CKONMbKMX NOLIaavHbIX cun. 3a nckioveHeM nepena—
IOLLEro U NPUHUMALIOLLIEr0 YCTPONCTBA, EAMHCTBEHHARA
noHeCeHHan NOTeps — 3Heprus, Uany4aemas B dopme
lepueBbix, AN 3NEKTPOMErHUTHbBIX BONMH, KOTOPaa Mo~
XeT ObITh CBEMEHa K KBKOMY—TO COBBPLUEHHO He3Ha WM~
TeNbHOMY KOTIM4eCTBY.

1 oco3Hal0 CNOXHOCTb, KOTOPYIO BaLlK He 0CBEROM—
NEHHbIE B TEXHWYECKMX BOMpOCAX yuTaTeny [OAXHbI
UCTbIThIBaTL NPU NOHMMaHWU PaboTbl 3TON CUCTEMDL.
Y7o6b! NoNy4nTL NpUbnxeHHoe NpeacTagneHue, NycTb
OHW BOO6pA3AT nepeaaT4mk v 3eMmno Kak fgse anac—
TWUHHbIE 8MKOCTWY, OfiHY O4YE€Hb MarneHbKYIO, & gpyrylo —
rpoMafHyto, COeAHEHHbIE TPYOKOM U HANONHEeHHbie
Kakon—HnbyAb HeCXXUMaeMon XugkocTsio. [ns nepe—
MELLIEHUA XMUOKOCTU M3 OfHOW B APYryio noovepegHo
W C BbICOKOW CKOPOCTLIO NPeaycMOoTpeH Hacoc. Torga
onA Toro 4To6b! OcyLwecTBuTb 6onbLLoe nepemMeLleHme
XUAKOGTY B @MKOCTW TEKOro OrpoMHOIro paamepa, Kak
3emnn, notpebosanca Obl HACOC Takon HONbLLUOK, YTO
coaaatb ero bbino 6bi 3gpadeit 6onee 3HaAYUTENLHON,
4YEeM MNOCTPOUTb ThICAYY ermneTckux nupamma. Ho ecte
cnocob ocyLLecTBUTL 3TO C NOMOLLbLIO HACOCA O4YeHb
Manbix paamepos. EMKOCTb, npucoeanHeHHan K 3emM—
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ne, anacTu4Ha, u ecnn No Hen HeoXUNaHHO YAapWUTD,
oHa KonebneTcA c onpeneneHHon CKopocTbio. Nepsoe
yXuitipeHe CoCTouT B TOM, 4YToBbl CKOHCTPYMPOBATL 1
H3CTPOUTL 3NeMeHTbl Takum 06pa3om, YyTobbl ecTecT—
BeHHble konebaHua eMkoCT GBI CUHXPOHHBI C XO0M
MOPLLHA HAacoca. B Takux ycnoBrAX eMKOCTU 3aaatoTen
UHTEHCUBHbIE KonebaHua, n XMUAKOCTb BbIHYXAEHHO
ycTpemnsaeTca B 060ux HarnpasneHusax ¢ Heobbl4anHon
cunoi. Ho rpomMagHan eMKOCTh, 3eMNA, NO—NPeXHeMy
cpaBHuTefbHO He noTpeBoxeHa. OpHako ee pasmep He
ocBobOXASEET ee OT 3aK0HOB NPUPOoAbLL, M NogobHo ma-
NEeHLKON eMKOCTY 3eMNA pearnupyet Ha onpepeneHHbIe
uMnynbebl. A oTkpbUT 3T0T thakT B 1899 .

Bropoe yxvuipenue — HacTpouUTb NMepepaTyvk Tak,
yTo6bl OH NoOpaBan 3Tu cneuutryeckne UMNYNbCbI.
Korga Bce caenaHo npaBuibHO, 6011bWan eMKOCTb No—
BEpraeTcd B crnasmbl KonebaHui, U NOCNefcTBUA 3TOro
owenomnAlT. Ho 3ta Mowb eLle He nepenadHa, n gnm
OOCTWKEHUA BCEro 3TOoro KOnoccanbHoro nepemMelde—
HURA TpebyeTCca Mano aHeprun. 3To nogo6Ho aBuraTenio,
paboTaioLLiemMy Ha XONOCTOM xofy.

SaTeM NyCTb BaLLW YATaTENM NpeacTasaT cebe, 4To
K niobomy mMecTy, kyaa MoxeT 6biTh Heobxogumo nepe-—
A3Tb 3HEPruio, K 60NLLLION eMKOCTU C NOMOLLIbIO TPYBKK
npvcoeguiieHa ManeHbKas aNacTMYHan EMKOCTb, NOYTY
TaKasi xe, Kak nepeas. TpeTbe yxviLpeHue COCTOUT B Ha—
XOXABHUN TAKOWN NPONOpLMK 3MEMEHTOB, 4TO6bI NOACO—
eMHEeHHaR eMKOCTb pearvposana Ha nepefaBaeMbii
VMINYAbC, 4TO UMEET PEe3YNLTATOM OrPOMHYIO aKTUBU3a—
umio konebaHun emkocTn. OaHaKo Hacoc He BypeTt noc—
TaBnNATb IHEPruio, noka 3tm KonebaHua He coBepusaT
HekoTopylo pabory.

Y106 cnocoBeTBOBATL MOHUMABHWUIO 4eTBEPTOro
YXULLPEHUA, «MHOUBUAYANU3aLIMUY, NYCTb BaLLM HUTa—
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Tenv nocneayoT 3a MHOI Ha war Aanblue U BoobpasarT,
YTO NOTOK 3Hepruun B Nobyio TOYKY MOXHO N0 Xenauwmio
KOHTPONMPOBaTL C MECTa, Fae YyCTaHOBNEH Hacac, C oau—
HAKOBOW NErkocTbi0 U TOYHOCTbIO He30THOCUTENbHO
paccrosHuA 1, Gonee Tora, C NOMOLLbIO YCTPONCTBA, No—
nobHoro KofoBOMY 3aMKy ceindda, ¥ TOraa OHW nony4yaT
npubnnxeHHoe npefcTasneHWe 0 3a0eACTBOBAHHbIX
npoueccax. Ho ToNbKo Koraa oHU MOWMYT, 4TO BCE 3TU
1 MHO1e Apyrue NPoLecChl, HeYNOMAHYTbIE, HO OTHOCSH—
LLpecs Apyr K ApYry Kak 3seHba 0QHOW Uenu, ocyLLliecT—
BAAIOTCA B AOM0 CEKYHMb!, TOraa Balln YutaTenn cMo—
ryT OLUEHUTL BONLLIEOHbIE BOZMOXHOCTA 31IEKTPUHECKUX
KoneGaHWi M NoYy4MTL NPeACTaBneHNe 0 Hyaecax, KoTo—
pble YMernbi 3NEKTPUK MOXET COBEPLUNTL C NOMOLLbIO
3TUX NpUCNOCoBNeHnn.

A uckpenHe HapeCh, 4To B 6N3kom Gyayulem yc—
nosusi ByayT 6naronpusaTCTBOBaTL NOCTPONKE CTaHUuN,
nopo6Ho#n Ton, KoTopyto s npegnaran. Kak Tonbko ato
6yneT caenaHo, CTaHeT BO3MOXHbLIM MPUMEHATH 3NeKT—
pU4ECKME ABUraTENM 1A NETaTeslbHbIX arnapaTos Toro
BvAa, yto nponaraHpupyet Canrtoc—-[iomoH. He byner
HeobxognMocTn Be3TU C cobov reHepaTop unn Hako—
NUTENb KMHETUYECKON 3HEepruu, 1, CNeaoBartenbHo, Ma-—
LUMHa ByaeT 3HauMTenLHo nerve n MeHsLue. bnarogaps
3TOMY, @ TaKKe 60NbLIEMY KONIMHECTBY 3HEeprim, ROCTyn—
HOMY ANA NpUBeAeHUA B ABUXEHNE, CKOPOCTb CyLLEecT—
BEHHO yBENM4YUTCA. byneT RoCcTaTo4HO BCEro HeCKOoNbL—
KMX TEKMX MaLLIMH, BOMKHbIM 06pa3oM 060pyROBaHHbIX
chororpadmHeckumMm 1 MHbBIMK YCTPONCTBaMK, YTO6bI
33 KOPOTKOE Bpemsi faTb Ham TOYHOE 3HaHWe O Bcen
nosepxHocTy 3emni. OaHaKo crefyet y4uTbiBaTb, YT0
AnA 06bI4MHOr0 UCNOMb30BaHUA KOHKPETHOrO Yenoseka
Bbino 6w 6onee Hem AOCTaTOHHO O4YeHb MENEHbKOU Ma—
WKL He 6onee Yem B OfHY HeTBEPTb NOLLIaANHON CUNbI,
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yTOo cooTBeTcTBYeT paboTe ABYX YenoBek, Tak 4TO KOr[a
nepsasn ctaHuus 8 10 000 n. c. 6yget ycraHOBNEHa, yc-
Nyrn BO3gQyLLHOro roneTa MoryT 6eiTb NpenocTasneHbl
60nbLLOMY KONMUMYECTBY OTAENbHBIX FPpaXaaH no sBceMy
Mupy. A He mory npeacrasuTb cebe HoBLUECTBA, KOTO—
poe 6bino 66l 6onee adhekTMBHLIM ANA NPOABUXEHUA
unBMAN3auun, 4em 3To.

H. Tecna



TEC/IA OF ONACHOCTSIX METPO
New York Sl._ln, 16 moHs 1905 r.

3aTonneHMe_ meTpononureda — 3to 6eacrteue, Ko—
TOPOE MOXET MOBTOPUTLCH. Kak NOMHAT BaLLK Yy~
Tarenu, B nNpowinoe BockpeceHse 3T0 CIy4nnoch He B
nepsbiv pa3. Bopa, kak ¥ oroHs, BpeMs 0T BpEMEHW Bbi—
pbiBaeTcH Ha cBobopy, HECMOTPA Ha NPefoCTOPOXHOC™
™. Hukorpa Henb3n GypeT NpepoTepaTUTL CAyYanHbIA
npopeiB TpyGonposoaa, NOToMy 4TO B Tpy6e, Ha8 KOTo—
PYIO MOXHO CNOKOWHO NOMOXWUTLCA B 06bIYHBLIX YCNoBU—
fx pabotbi, npun Mobom cny4anHoM NPensTETBUN NOTOKY
MOXET BOSHUKHYTL fIaBfeHue, KOTOpoe He B COCTORHAK
BbiAepXaTb Hu ogHa Tpy6a unm CTbiK.

Ha camom gene, ecn Mbl BeIHYXEEHb! NONAraTsca
Ha MpadHbie nporHo3bl Komuccapa Oyknu, KoTopbin
BOMXeH 3HaTb, 4TO NofgobHbie HABOAHEHWUA MOryT, Mo
0XMAAHMAM, Cy4aTbecA B ByaylieM YacTo. Beuay atoro
KaxeTcs CBOEBPEMEHHBIM NpUBseYb BHUMaHue obLye—
CTBEHHOCTM K OMacHOCTW, CBOMCTBEHHON 3NEeKTPoTexX—
HuyeckoMy obopynoBanuio, koTopoe Bbilo HaBA3aHO
KomraHun interborough HEKOMMETEHTHLIMW KOHCYNb—
TaHTamu.

MeTpo fOMXHO GbiTb yenewHbiM, v Tak 661 1 6bio,
ecnu 6bl BAroHbl NPUBOAMNUCH B ABUXEHUE ANEKTPU~
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4EeCKUMW NOKOMOTMBAaMU, NOCKOMbKY 3TO UAEanNbHbLIV
BWUfl TpaHcropTa B ryctoHaceneHHbix ropoaax. Ho B
MNONHOM MEpe YCnexa, Ha KOTOPbIiv OHO CrMOCOBHO, MOX—
HO [OCTW4b, TOMLKO KOrAa hrHaHCHpyloUMe opraHu3a—
UMM CKaxXyT INeKTpM4ecKuM KomnaHuaMm: «anTte Ham
nydiiee, HEB3UPAan Ha LEHY».

[ocTonHO coxaneHWs, 4YTo K 3TOMY BaXXHOMY HOBa—
TOPCKOMY NPeAnpuUsTAIO, B APYrUX OTHOLEHWUSX KBan—
thrLIMPOBaHHO YNPaBRSEMOMY U CKOHCTPYMPOBaHHOMY,
B ero Hanbonee XU3HeHHO BaXXHOM acrnexkTe, OTHOCAT—
CA C TAKUM yXacHbIM npeHebpexernem. Mue camomy,
n3obpertatenio v obnagaTenio naTeHTa Ha CUCTeMy,
NPUMEHEHHYIO B METPO ¥ Ha HaA3emHOon fopore, He
A3 BO3MOXHOCTI NPEANIOXUTL NONe3Hbie coobpaxe-
HWUA, PEBHO KaK W He NPOKOHCYNLTUPOBANUCL HU C OR—
HAM 3MEKTPUKOM Unu uHXeHepoMm komnaxuia General
Electric n Westinghouse — temy cambiMi NIOALMU, 0
KOTOpbIX HAAO0 6bIn10 NoAyMaTh B NEPBYIO 04Yepedb.

Konb ckopo B HECOBEPLLEHHYD CUCTEMY BOXUNAW
bornbwmne AeHb, BHECTU U3MEHEHUR, KaK Bbl Xena-—
TenbHO 370 HY 6b10, CNOXHO. []BUXXEHWE HOBOMO Kanu-
Tana BoO MHOroM npeaonpeaeneHo npeabiayLWMMmM uH-
BecTuLmAMM, [laxe HoBblE MapLLPYTLI, KOTOPLIE Cenyac
MNaHVpYIOTEA, HaBepHAKa ByayT ocHaleHbl TeMu xe
NoKasyLUHb/MU YCTPOUCTBaMK, 1 TakuMm ob6pasomM 3no
NPUYMHOXMWTCS. ,

OnacHocTb, 0.KOTOPG# R rOBOPIO, COREPXUTCA B BO3~
MOXHOCTW CO3AaHWA B3PbIBOONACHON CMECH B pe3ynb—
TaTe 3NEeKTPONUTUHECKOro Pa3noXeHna N TEPMUYECKON
avccounalmn BOfAbl Nof BO3AenCTBMEM NOCTOAHHOO
TOK&, UCNoNL3YEeMOro B yrnpasneHun saroHamu. Takon
NpoLecc MOXeT He3aMeTHO NPORCIXATLCA Yack! U [HW,
M Npv UCNOMb30BaHMM 3TOMO BUOa TOKa ero Bpafg nu
yAacTca u3bexartsb B npuHumne.
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HanoMmHto, 4To crneuuanvucT o6HapyXus, YTO NPoUeHT
cB060QHOM0 KUCNOPOAA B METPO CYLLECTBEHHO Bbillie
TOro, 4T0 MOr Bbl C TOYKWM 3PEHUA pa3yma OXnaaTLCR B
Takom Gonee Unu MeHee NepekpbIBaloLLIEMCA TYHHENE.
A Hukorga He ropgBepran COMHEHWUIO TOYHOCTb 3TOro
aHanu3a 1 Aonyckan, 4To KUCNopoA NOCTOSHHO BbICBO—
6oxgaeTca B pesynorarte npoxoxaeHusa 6nyxaaowmx
TOKOB 4epe3 Bnaxnyo no4sy. O6uiaa cuna paboyero
TOKa B TyHHENe o4YeHb BEAWKa n B Cry4ae HasoaHe-
HUA ByaeT [OCTaTo4Ha ANA NPoV3BOACTBa NMPUMEPHO
100 ky6uyeckux cdyToB Bogopoga B mMuHyTy. OpHako
BBUAY TOrO, YTO B YyNPaBMEHWUM Xene3HoW Roporon 3a-
nans! gonxHbl 6bITL 3aTBEpAeswMY, BO usbexaxue
4acToro npepbiBaHVA BBUAY WX NOTYXaHWs, B Cnydvae
TaKow 4pe3BbiHanHOM CUTYBLUMY TOK JOMKEH BbiTh 3Ha~
4yuTeneHo Gonblue, n Boaopon bypeT BbIcBOBOXAATHCA
obunbHee.

XapakTtepHasn yepTa 3TOro rasa — ero cnocobHoCcTb
B3PbLIBATLCA MPU CMELLEHUM CO CpaBHUTENbHO 60Nb—
LuMM 06LEMOM BO3[yXa, v No6oi nHxeHep MoxeT ybe-
OUTLCA NYTeM HEeCNOXHbIX NOACYETOB, YTO, Harpuvep,
RO TOrO, KaK onacHOCTL ByneT obHapyxeHs, o Hewn BygeT
coobuieHo n 6yayT NpUHATLI Mepbl NPeAaCTOPOXHOC—
™, moryT o6pa3oBaTtbes 100 000 kybuyeckux dyToB
B3pbIBYATOro BewecTsa. HenpuaTHO aymarb, Kakum
MOXET ObiTb BO3AENCTBME TAKOIO B3PbiBaA HA XU3Hb U
umyuiectso. BepHo, yto Takas karactpoda He cnuiu-
KOM BEpOATHa, HO CyLLECTBYIOLLIee 3neKTpu4eckoe 060-
pynoBaHue fienaeT ee BO3MOXHOW, U 3Ty BO3MOXHOCTb
HeobxoauMo NoBbiMu CNoco6aMy YCTPaHUT.

[HeTyuw@s atmMocdepa TyHHENs — 3T0 BO MHOIOM
CNefcTBMe Xapbl, NOPOXAAEMOR TOKOM, 1 BbipaboTku
a30TUCTON KUCNOTHI B AYroBbiX hoHapsAX, YTO AONONHA—
eTCH paspeXeHHOCTbIO BO3ayxa BeneacTene 6uicTporo
aswxeHns. HeobxoamMbl KakMe—-To MEpbl NO BEHTUNA—
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uin. Ho BeHTUNALMA He NOKOHYMT C ONACHOCTLIO, Ha KO~
Topyto A ykasan. Ee MmoxxHo nonHocTeio uabexatb Tonb—
KO OTK&30M OT NOCTOAHHOrO TOKA.

#1 pornxeH cka3aTh, YTO FOPOACKME BNACTW AONXHbI
3anpeTuTb ero Ucrob30BaHWe COOTBETCTBYIOWUM 38~
KOHOAATeNbHbIM 8KTOM TOMbKO NO3TOMY, ECNK He Mo
KaKOoW-TO gpyron npuyvHe. Tem BpemeHem Bnagensupbl
PacnonoXeHHOW NO COCEACTBY HEABUXUMOCTU HOMXKHb!
BO3paxarTk MPOTUB ero NPUHATUA, a CTpaxoBbie KOM—
naHuK — 0TKa3aTbCA OT BLINNAT M0 NOAMCamM Ha Takylo
CO6CTBEHHOCTh, KPOME KaK Ha YCNOBUAX, KOTOPbIE UM
MOryT BbiTb BbIFOOHb!.

H. Tecna



OU3INONOrM4YECKME

W APYTME BNNAHNA

BbICOKO4YACTOTHbIX
INEKTPNYECKMX TOKOB

The Electrical Engineer — Feb. 11, 1893

xypHane the Electrical Engineer ot 25.01.1893 s

3aMeTun CcTaTblo, HanucaHHyo r-Hom A.A.C. CaunH-
ToHoM (A.A.C. Swinton), co CCbINKON Ha MO 3KCNepu—
MEHT C BbICOKOYACTOTHLIMK 3NEKTPUHECKUMMW TOKaMU.
-H CBMHTOH MCNONb3YeT B 3TUX 3KCNEPUMEHTaxX me—
TOQ Npeobpa3oBaHWA, ONMCaHHbLIM MHOM B AOKNAne B
American Institute of Electrical Engineers 8 mae 1891
ropga. 3rot goknap 6bin onybnukosaH B The Electrical
Engineer 8 wona 18381 roga # ¢ Tex nop nocnyxun
HEKOTOPOMY KOfIM4ECTBY 3KCrepumeHTaTopoB. MeHs
HECKONbKO yAMBUMO TO, YTO T—H CBUHTOH MCNONb3yeT
06bIKHOBEHHbIN BUOPALMOHHLIA Pa3MbikaTenb KOHTaK—
TOB, B TO BPEMS KaK OH MOr UCroNb30BaTh Gonee Npoc—
TO# METOA NPEeBPaLLEHNA NOCTOAHNOI 0 TOKA B NEPEMeH—
Hei TOK Ntobon YacToTsl, 4To 6bING NOKAa3aHO MHOW ABa
roga Ha3ag. 3ToT MeToR He NpeanonaraeT NPUMeHeHNA
HUKaKMX ABWKYLLMXCH YacTen U No3BONAET 3KCnepu-—
MEHTaTOPy U3MEHATb 4YacTOTy NPOCTON HACTPONKOWN.
f gyman, YTo 60MLLUIMHCTBO 3NEKTPUKOB B HacTosLLee
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BpeMA 3HAKOMbI C 3TUM KPacusbiM U NPOCTHIM METOAOM
npeo6pasoBaHus.

SdcpexThl, Habnopgaemble r—-HOM CBUHTOHOM, He
HOBbI 1 BMOMHE 0XWUAaeMbl ANA TEX, KTO BHUMATENbHO
4yuTan To, YTO A NMcasn no 3ToMy sonpocy. Ho ¢ HekoTo—
PbIMY U3NOXEHHbIMW B CTaThe €ro CyXAEHUAMU 5 He
MoOry COrflacuTLCS.

Mpexpe BCero QTHOCUTENbHO d)usmonorw-necxoro
BnuaHUA. H AcCHO ccpopmynuposan B CBOMX ony6nuKo-
BaHHbIX pabortax, 1 Mon AanbHeALe UCCNeRoBaHuR
TOKOB TONLKO YKPenumm MeHa 8o MHeHun (koTopoe A 01—
MEeTU B BbiLLIEYNOMAHYTOW patoTe), 4HTo HeOCNOPUMbIM
thakTOM ABNKETCH TO, 4TO TOKN OHEHb BLICOKOW 4acTo—
Tbl MEHEE BPEAHbI AR 3A0POBbLS, HEM HU3KO4ACTOTHbIE
ToKW. Ho A Takxe 3a60TUNICA 0 TOM, 4ToDbI HE pacnpo—
CTPaHANach MAes, 4To ati Toku abeconoTHo Besspen—
Hbl. 3TO NOATBEPXAAETCA CReayloLLen UTaTon: «ToKn
BbICOTOM YaCTOTbi, NONY4EHHbIE HAaNPAMYIO 13 arperara
WNY OT BTOPU4HOTO HU3KOr0 CONPOTUBNEHWA, CO3[aI0T
Gonee unn MeHee 3HayuTeNbHble 3deKTb! U MOryT
Bbl3blBaTb CEPLE3HbIV Bpeny. 3T0 OTHOCUTCA K ToKaMm C
06bI4HOM PasSHOCTBLIO MOTEHUMAENoB — TakuMM, KoTopbie
MCNONb3YIOTCA B NOBCEAHEBHON MPOMBILLNEHHON NpaK-—
TUKE.

“To KacaeTcA TOKOB C O4Y€Hb BbICOKOW PA3HOCTLIO
NOTEHUMAnNoB, KOTOPbIe UCMOMNb30BaNUCk B MOUX 3KC—
nepuMeHTax, A HUKOra He paccMaTpusan NpocTo ToK,
a paccMaTpuBan MOLLHOCTb, KOTOPYIO YenoBe4veckoe
Teno Morno 6st nony4uts 6e3 Bpeaa, v Bbipasun 3To
AOCTaTOYHO ACHO B HECKONbKMX CBOWUX patoTax. Hanpu—
Mep, 7 3asBfIAN, YTO «4eM BbilLie YacTora, Tem 6onsiuee
KOMMYECTBO 3NEKTPUYECKOW MOLLIHOCT MOXET NpoTH
yepes Teno 6e3 cepbe3Horo auckomdopTay. A B apy-
rom crnyvae, Korga o6mMoTKa C BbICOKUM HanpsxXeHneMm
3aMbIKanacb Ha Teno 3KCrepumMeHTaTopa, A 3anBnsan,
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YTO HEeBOCNPUMMYMBOCTL UMeeT MecTo Gnaropaps
TOMy haKTy, 4TO MeHbLLE MOLLHOCTY TIOABOAVAOCH K
BHeLHen o6moTke (k BHeLIHed cTopoHe o6moTku). 310
MpaKTU4ecKku T0, 4T0 r—H CBUHTOH BbIpa3nn HECKONbKO
“Ha4e, @ UMEHHO: «C BbICOKOYaCTOTHLIMU TOKaMW BO3—
MOXHO NONYy4uTb 3hpexTbl C HPe3BbIYANHO ManbiMi
TOKaMu» U T. . :

Y10 KaCaEeTCA 3KCNEPUMEHTOB C NaMamMmn Hakanuea—
HUA, A AyMAaI0, YTO BLIPA3Un CBOW MbIC/A AOCTATOYHO OT—
4yeTnvBo. H ykasan Ha ABNEHWUA UMNeaaHca, KoTopbie B
10 Bpems (1831) cunranuc 04eHb HepaBHOMEPHbLIMIA,
1 A TaKXXe yKasarn Ha 60nblUyo BAXHOCTb pa3peXeHHo—
IO rasa, KOTOpPbI OKPYXKaeT HTb HAaKana, Koraa npuxo-—
AWUTCA UMETDL f1EN10 C TOKAMMW TaKOW BLICOKOM YacTOTbl.
Harpes HUTU Hakana cpaBHUTENLHO MasibIM TOKOM He
obycnosneH, kak gyMaeT r—H CBUHTOH, ee NonHbIM o~
NPOTUBNEHUEM UV YBENNHEHHLIM OMUYECKMM CONpo—
TUBREHWEM, 8 06YCNOBNEH NPUCYTCTBUEM Pa3PEXEHHO
ro rasa 8 camow namne HakanmsaHua. MonHanA ovesng—
HOCTb lOCTOBEPHOCTM 3TOr0 MOXET ObITb 4OCTUTHYTE B
60MbLLIOM KONMYECTBE 3KCNEPUMEHTOB.

Bonee Toro, B HabntogeHUsX, caenaHHbIX, Koraa Terno
aKcnepumeHTaTopa 6biNo BKIMOYEHO B BETBL Pas3papg,
NO MOEMyY MHEHMIO, UMENo MECTO He CONPOTUBIEHMKE, a
ABNEeHWe aneKTpU4eckon eMkocTu. Begb 3ameveHo, 4To
1cKpa Mexay pykamm Tem kopoye, Yem 6onblue nosep—
XHOCTb TeNa, ¥ HUKAKOW UCKPbI He ByneT, ecnu NoBepx-—
HOCTb TeNa 10CTaTa4HO BEMNUKA.

A xoTen 6bl 3aECH YKa3aTk Ha TO, YTO CyLLECTBYET
BEPOATHOCTL BNACTL B OLWMGKY, Npegronarasn, YTo UCK—
pa mexay ABYMS He O4YeHb yaaneHHbiMW Apyr oT gpyra
TOYKaMM Ha NPOBOAHMKE Nony4HaeTcs Bnarogapa conpo-
TUBNEHWIO NPOBOAHNKA. 3T0, KOHEYHO TaK, Koraa UMeeT
MECTO TOK 3HauuTenbHOW cvribl. Ho korga npu Ypes-—
Bbl4aAHO BbICOKOM MOTEHUMANE HA KNEMMaxX KaTyLuKu
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1MEIOT MECTO NOCTOAHHO noaepXvsatowmecs koneba—
HWA BAONb NPOBOAA, @ TOK HE3HAYUTENbHbIN, 3aMETHYIO
porib HaYuHaeT urpaTtb 60koBoe paccesHwe. Benepgc—
Teue 3Ton auccunauum 6biCTpoe NageHwe noTeHumana
BAONb NPOBOAA U BbICOKAA Pa3HOCTb NOTEHLUMAaNos Mo~
" TyT CyLLecTBOBaTL MeXAy TOYKaMM, HaXoAALLIMMUCA Ha
KOPOTKOM paccTosHum gpyr ot apyra. W aTo, koHeuHo,
Henb3A NyTaTh C TEMU Pa3HOCTAMMW NOTEHLMAN0B, KOTo—
pLie HABMOAATCA MeXMy Taukamu Ha Tene (B panoHe
6pioLLMHbI) M TOuUKamu Ha nposoaHuke. bokosas guccn—
naums {paccesHue), a He BAMAHWE KOXW, Kak s AyMalo,
ABNSIETCS MPUYUHON TOr0, YTO TaKoe Gonbluoe Konuue—
CTBO 3HEpPruvM MoXeT NPOXOAUTL HEpe3 TeNo 4enoBeka,
He Bbi3biBasa auckomgopTa.

MHe Bcerga gocTaBnsAeT OrpoOMHOE YAOBOMLCTBME
3ameHaTtb, 4TO TO, YTO A KOrga=To NPeanoXun, NCnosb—
3yeTCA QNN UCCNefoBaTenbCKMX U NpakTUYeckmx Le—
nen. Ho MeHA MOXHO M3BUHUTL 33 TO, YTO A FOBOPIO O
TOM, 4T0 HabmogeHus, caenanHbie r—HoMm CeuHTOHOM
1 ApYruMux 3KCNEepUMeHTaTopamu, B nocneaHee Bpems
NPEeNCTaBNAIOTCH Kak 0OCHOBONONaratowme, a obopyno—
BaHWe, KOTOPOE A NPeioXvn 1 pa3paboTart, UCronbay—
€TCA HEOAHOKPAaTHO TEMW, KTO, O4EBWUAHO, MOMHOCTLIO
WIrHOPUPYET TO, 4TO A CAENan B 3TOM HanpaBnNeHuu.
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HWKOJIA TECJIA NULUET
0 CBOMX IKCNEPMMEHTAX
Nno NEYEHWIO 3ANEKTPUYECTBOM

. The Detroit Free Press —
®espams 16, 1896

Hecxonbxo Hefenb Ha3af 3TOT Hay4HbI XypHan
onybnuKoBan MHTEPECHYIO CTATbIO BUAHOIO Y4eHO—~
ro H. Tecnbl, KacaloLLytoca 3neKTpuHeckux konebaHun
{ocumnnauuin). 31a Tema BbLI3BANA TAKOW XXUBOW MHTE—
pec, 4TO Mbi HaNpAMYI0 0BpaTWINUCL K r—Hy Tecne, U B
OTBET Ha npocbby oH npucnan B The Detrok Free Press
NpUBEAEHHOE HUXKE OTKPLITOE NUCbMO:

Nos. 46 & 48 E.Youston Street
New York, February10, 1896

B Te4eHue nocnegHMx HECKOMNbKMX Hederb A Nnony-4mn
Tak MHOr0 MMceM, KacaloLLWXCA 0AHOM0 1 TOro Xe BOT—
poOCa, 4TO OKa3aMoCh BbILIE MOUX CMA OTBEYaTb KaX—
[IOMY OTAENbHO. B CBA3M C 3TMM A Hageloch, HTO MEHA
W3BUHAT 33 38[EPXKY B NOATBEPXAESHAN NONyYeHns, a
TaKXKe 3a T0, YTO A Npennarato aTo coobLeHue B OTBET
Ha BCe BOMPOCH!.

MHorve HacToiuuBble TPeGoBaHUA, BLICKA3aHHbIE
B MOV afipec, ABNAIOTCH CNEeACTBUMEM CepbesHbIX Npe—
yBenuHeHUi, He Pas onyG/IMKOBAHHLIX B PA3NMYHbIX, B



TOM HUCHEe U Hay4HbIX, XypHanax. Mens 6onbHo rnopa-
3unu Te hakTbl, YTO CYLLIECTBYET OFPOMHOE KONUYecTso
nocTpagasLInx, 1 6onee Toro, HAYTO He HaxoauT Bonee
MOLLIHOIO OTKNKKA, Kak obelLiaHue ynyqiumTb COCTORHNE
HECHACTHIX. '

YneHbl MeauuMHCKOro obLecTsa, ecTecTBeHHo, 60—
nee rnyboko 3avHTEpPEcOoBanuch 3agaqen obnerdeHunn
ux cTpaganui ot 60nu, 1, No NpeanonoXxeHUam, 6ons—
woe Konuyecteo obpalleHuit 6LIN0 appecoBaHo MHe
Bpa4amu. K HiuM B OCHOBHOM 1 06paLLeHo STO KOpoTKoe
V3NOXEHWE NOANUHHLIX (PaKToB.

HekoTopbie Hay4Hble XypHanbl nyTatoT usmonoru-
yeckre ahpekTbl INEKTPUHECKMX OCUMNNALWA C at-
thexkTamm 0T mexaHnyeckux Bubpauvin. 310, BEPOSATHO,
obycnosneHo Tem 06CTORTENLCTBOM, HTO HECKOSLKO NeT
Ha3apg s NPegnoXun BHUMaHWO Hay4HOoW 06LLecTBeH—
HOCTU HEKOTOPbIE HOBbIE METoAbI U 060pyaoBaHKe ans
NOAyYeHUA 3NEKTPUYECKUX OCUNNaLui, KoTopbie cen—
4ac LUMPOKO UCMONb3YIOTCA B TON WK MHOM Moavchuka—
Lun B 3NeKTPOTEPANeBTUYECKOM NEeYeHU unn rge—To
ewe. Hrobbl pacceATb 3Ty ombo4HYI0 UAeto, A Xenaro
3a8BUTb, 4TO athhekTbl OT YUCTO MEeXaHMYECKUX BUGpa—
UMz, KOTopble f Haboaan He Tak 4asHo, He UMEIOT HU-
Yero obLLero C NepBbLIMU.

MexaHiHeckme BUBpaLMM 4acTo UCNonb3yoTCA
MECTHO C iPKO BbIPaXXEHHbIM pe3ynbLTaToM rpu neye—
HuW Bones3Hen, Ho KaxeTcR, YTo adheKTbl, O KOTOPbLIX
s rosopio, nnbo soobLie He Bbiny 3ameyeHbl, a ecnu u
Bbinn, TO MWL B MaANoW CTENEeHW, O4EBUAHO, U333 He—
[OCTaTO4HOCTU CPEACTB, KOTOpble B KOHEYHOM cyere
MCoNb30BaANCH B UCCNEA0BaHNAX.

3KCNepUMEHTUPYS C HOBbLIM YCTPOMCTBOM, NPEAcTaB—
NALWUM NpocTeALuLyio hopMy BUGpaLIMOHHON MexaHn—
4YecKOo# CUCTEMLI, B KOTOPOW NO NpMpofe KOHCTPYKLUn
fpunaraeMas cuna BCerfa HaxoguTca B pe30oHaHce C
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€CTeCTBEHHOW NePUOANHHOCTLIO, A 4aCTo noaeepran
CBOE Teno NPOJOIHKaOWMMCA MexaHu4eckmm Bnbpa—
unam. [Nockonbky cuna ynpyroct MoXeT GbiTe Takon
60nLLUIOA, KaK Noxernaetib, a UCNofb3yeMan NPUNoXeH—
Has cuna — o4eHb marnon, Gonbline Beca (NenaXuHbI
yenoBek, Hanpumep) moryT subpuposatb C 6onbiuon
CKOPOCTbIO MPY MOMOLLM CRaBHUTENBHO ManbixX ycT—
poncTs. .

£ Habniopan, YTo Taknue WHTEeHCUMBHLIE MEXaHu4ec—
Kue subpauunm NPoM3Boannun sHavmTernsHbie hranono-
ruyeckue adthekTbl. OHYM CUNbHO BIMAIOT Ha COCTORHVE
Xenyaka, HeCOMHEHHO, CNocobCTBYA NpoLeccy nviliesa—
peHus n obneryas 4yBCTBO HEROMOraHVA, KOTOpoe Yac—
TO NPOUCXOAUT BCNERCTBUE HENONHOLEHHOMO hyHKUMO—
HMUPOBaHWA OPraHOB, 38HATLIX B Npouecce. OHu CUNbHO
BAWSIKOT Ha NeYeHb, 3aCTaBNAR ee nerko ocsoboxnaTb-
cA, nopobHo npumeHenwio cnabutenbHoro. OHK Takxe,
KaXETCA, BUSIOT HA CUCTEMY XeNes, TAaKXKe Ha NOYKV n
Ha Ny3bipb 1 Gonee unu MeHee Ha BeCb Opraxmnam. Ecnm
OHU NPUMEHSIOTCA QOAFoe BpeMs, TO Bbi3biBaIOT HyBC—
TBO OFPOMHOM YCTanocTw, 4To NpUBOAUT K rny6okomy
CHY. 4

YpeamepHoe yTOMAEHWe OpraHn3ama oObl4HO CO—
npoBoXAaeTcA paccnabneHmem HepBHbIX BOSIOKOH, HO,
KpoMe TOra, NMoxoxe, uMeeTcA ocoboe BO3AenCTBUE Ha
HEpBb!.

3t HabnoaeHUA, XOTA U He3aBEPLLEHMbIE, ABMAINT-
CH, 10 MOEMY MHEHWIO, peanbHbiMU U HECOMHEHHbIMM,
Beuay BaxHOCTVU fanNbHEALLIMX UCCNEA0BaHA 3TOK NPo—
6nembl KOMNETEHTHLIMW MIOQLMW, R OKONO roga Hasag
NpUroToBUN MEXaHW3M C COOTBETCTBYIOLLIMMMW NPUCNO—
cobneHuaMy pns BapbUPOBaHWUSA Y8CTOTbI M aMNAUTYAbI
Bvbpauuin 1 HamepeBsalock NepeaaTs erc npogeccno-
HaNbHbLIM MEVKaM [T UCCNEeRoBaHni. 3TOT MEXaHU3M
BMECTe C Apyrum o6opyaosaHveM 6bin, K COXaneHuo,



YHUHTOXEH NOXapom, Ho oH ByaeT BOCCTaHOBNEH B Ca—
Mbl€ KOpOTKWE CPOKHU.

Cnenas BoiLEN3N0XEHHbIE 3aABNEHUA, A Xenan Obi
OTKPECTUTLCA OT abcypaHbIX CYXAEHWIA, BbICKa3aHHbIX
B HEKOTOPbIX Hay4HbIX XypHanax, asTopomM KOTopbiX A
HuKorga He 6bin 1 KOTopble, HECMOTPSA Ha TO, YTO OHU
BbiCKa3aHb! C 61arMMy HamepeHWsIMW, He MOTYT He
BbiTb BpeAHbIMW, MOTOMY HTO MOPOXAAIOT HECOLITOYHbIE
Hapexnabl.

TMpegaHHL Bam,
H.Tecna



COH, BbI3bIBAEMbIHA
INEKTPUYECTBOM

«Hwio—~opk Tanmey 19 oktabps 1907

enaxTopy «Hbto-opk Tanmey:

p A ¢ vHTepecoMm npouyen onybnukoBaHHblE B
«Tanme» 13-ro u 15-ro 4mcna cero Mecaua cooblue—
HWS, NOCBALLEHHbIE OTKPbLITUIO Npod. Jlegroka o Bbi3bl—
BaHWW CHa NP1 NOMOLLW 3neKkTpuyecTBa. M xoTs BnonHe
BO3MOXHQ, YTO 3TOT y4EHbIV AEVCTBUTENLHO OO6UNCR
30eck NPoABUXEHWUA Bnepef, B CaMOM AaHHoN 3ddek—
T€ HET HAYEro HOBOTO.

MeHoMeH HApKOTUYEeCKOro BO3AENCTBUA LINKNNYec—
Kux TOKOB 6bin yXXe A0BONbHO BABHO OTKPbLIT MHOID, §
yKa3biBasn Ha Hero B pAAE Hay4HO—~TEXHU4ECKUX nybnu-
Kauuw, B 4MCrne KOTOPbIX MOy Ha3BeaTk foknag «[pume-
HEeHUE BbICOKOYACTOTHbIX U3y4aTenen 8 anekTpoTepa—
M 1 B APYrnx OTPaCHAXY, Npo4MTaHHbin 13 ceHTabpa
1898 ropa B AMepukaHCKon anekTpoTepanesTuyec—
Ko accoumaumu. Kpome Toro, A npoaeMoHCTpuposan,
YTO TK@HMW YEeroBeYecKoro Tena He co3galoT 6onbLIoro
COMPOTUBNEHWA ANA 3NEKTPOTOKA, @ TaKXe npeanoxun
abcontoTHo 6e360Ne3HeHHbIM METOA Ka3HU Ha 3nex-—
TPWUYECKOM CTYfe NyTem NponyckaHWa ToKa Yepes ro—
nosHon Mo3r. Becbma BeponTHo, 4To npod. Ilemtok uc-
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noneL3oBan Te xe obLLUmMe NPUHLKMLL, OAHAKO NPUMEHUN
3MEKTPOTOK NO—UHOMY.

Brnpouem, B 0gHOM OTHOLWIEHUN MOU COBCTBEHHbIE
W3bICKaHWA PacxofATCA C OTKPbITUEM, ONUCaHHbLIM B
rasete. /13 coobLyeHunn, onybnmkosaHHoro B «Tamey
13-ro 4ucna cero MecsALa, Cnegyer, 4To COH HacTynaer
B MOMEHT BKFOYEHUA 3NEeKTpUYecTsa, a npobyxaeHne
HaCTynaeT, KaK TONbKO 3NeKTPoabl 0Ka3bIBalOTCH OTCO-
eanHeHHbIMK. KoHeyHo, cenvac HeBO3MOXHO CKa3aTb,
KaKytd MOWHOCTL uMen UCNOML30BABLUMACA 3nekT—
POTOK, OQHAKO U3BECTHD, YTO COMpPOTUBIEHUE TKaHEen
ronoBbl coctasnsaeT nopagka 3000 oM, noatomy npu
" MCnonb30BaHuM B ceTu Hanpsxexna B 30 BonbT cuna
TOKa Morna coctasnaTb okono 1000 amnep. Cenvac s
NPOorycKato Yepes CBOK MoMnoBYy 31eKTPOTOK, CUna KoTo—
poro no kpaviHen mepe B 5000 pa3 BbilLg, U HE TEpPAD
Mpy 3TOM CO3HAHWA, OQHAKO KaKoe—To BPEeMA CMyCTA A
Hen3bexHo BNaaao B NETapruveckuii coH. 3ToT dakT
NopaxaeT MeHA C y4eTOM apryMeHTOB, NpUBeAeHHbIX
npodh. Kanymbuitckoro yHuBepcuteta bapkepom B Ho-
Mepe Baluew ra3eTbt oT 15 ceHTabpsA.

A Bcerpa 6bin y6expneH B TOM, 4TO 3NeKTpUYECKan
aHecTe3ns CTaHeT NPaKTUHEeCKon peansHOCTLIO, OaHa—
KO NpUMEHEHMe TOKa B OTHOLLIEHUN FOIOBHOrO MO3ra
ABNAETCA CTOMNb TOHKUM U ONaCHLIM AEN0M, HTO AaHHbIA
HOBbIn METOA eLtie noTpebyeT NpoBeaeHUA ANUTeNbHbIX
3KCMEPUMEHTOB C HUM, NPeXae YeM ero MoxHo byner ¢
YBEPEHHOCTbI0 UCNONb30BAaTb.

Hukona Tecna
Heio-opk,
16 okTabps 1907



BbICOKO4YACTOTHbLIE OCLIMNNATOPBLI
ANA INEKTPOTEPANEBTUYECKUX
M APYTUX LENEN

Boictynnenue Ha Xllf exerogHom coesfie AMepuKaHckoin
SnexTpoTepanesTuyeckon Accoymaumm, byghgano,
13—15 centabpa 1898 roga

HeKOTOpble TeopeTU4ecKUe BO3MOXHOCTH, Npeno-—
CTaBNAEMbIE TOKaBMMU OYeHb BbICOKOW 4YacToThl, W
Habriogexusa, caenadtbie MHOW CRY4anHO Npu ripoBe—
[BEeHWN 3KCNEPUMEHTOB C NepemMeHHbIMK [CuHyconaanb—
HbiMK) TOKAMW, @ TaKXKe CTUMYNUpYIOLLEE BNMAHWE pa—
60Tl Mepua 1 Mbicnn, cMeno BobiaBUHYTbie Onnesepom
Nomxem, nobyannm mexs 8 1889 rofy 3aHATHCA CUCTE—
MaTU4ECKUMU UCCReaaBaHNAMU ABNEHWUA BLICOKON Yac—
TOThl. Beckope 661N QOCTUrHYTLI PesynbTaTbl, KOTopbIe
onpasgeiBany fanbHerwwne ycunua No obecneveHuo
naboparopuv 3thdexTUBHLIMKA CpeacTBaMn 1R Bbi—
NONHEHWS CCNEN0BaHMA B 3TON QCOHOR, OKa3aBLUECR
BECbMa BaxKHoi obnactu. B pesyneTtaTe 6binn co3gaHsl
reHepaTopbl NePeMEHHOM0 TOKa (CUHXPOHHbIE reHepaTo—
pbl) 0cob0oi KOHCTPYKLMM 1 Bbiny YCOBEPLLIEHCTBOBAHbI
pasfMyHbie MEeXaHW3Mbl ONA NpeBpaLLeHnA ObbIYHbIX
TOKOB B TOKM BbICOKO4aCTOTHbIE. BCe 310 6bin0 nonxk-—
HbiM 06pa3oM onucaHo, onybnuMKkoBaHo K Tenepb, A No—
narato, XOpoLLo N3BECTHO.



OpHoit 13 paHee Habniopaembix U YAUBUTENbHLIX
4epT BbICOKOYACTOTHLIX TOKOB, KQTOpan rnaBHbIM 06—
pa30oM npefAcTasnseT UHTepec ana spaya, ABNANach ux
ABHanA 6e30NacHOCTb, YTO Aenano BO3MOXHbLIM Nponyc—
KaTb 4Yepes Teno YenoBeKa cpaBHUTeNbHO 60MbLUNE KO~
nU4ecTBa 3NEKTPUYECKON 3HEprun, He Bbi3biBas 6onu
unu tepbesHoro guckomdiopra. 31a ocobeHHoCTb, Ha
KOTOpYIO BMeCTe ¢ ApyruMu — no 6onbluen 4acTu He—
0XWAAHHBIMY — CBOVICTBaMWU 3TUX TOKOB A1 UMEN Y4ecTb
06paTuTb BHUMaHWE Hay4HbIX MyXen BHaYane B CTaTbe
B Hay4HOM XypHane B ¢hespane 1891 roga, a 3atem B
nocneayowmx CTaTbaAX AnA Hay4HbIx o0bLWwecTs, caenana
Cpasy Xe Q4eBUAHBLIM TOT hakT, YTD 3TV TOKU MOrnu Gbi
rOAMTLCR ANS 3NEeKTPOTepaneBTUHECKOro ncnonL3oea—
HWA.

Y710 KacaeTCca ANeKTPU4ecKUX BO3ASUCTBUA B e~
nom, 6bin0 pasymMHo cAenath BbiBOR O TOM, 4TO C hu—
3MONOrMYECKON TOYKWU 3PEHUS UX MOXHO paspennTb
Ha Tpu knacca. [epBbiiA KNacc — cTaTMHeckue, 3aBUCa—
wme rnasHbiM 06pa3om 0T BENUYMHLI 3NEKTPUHECKOr0
noteHuvana. Bropow xnacc — guHaMuyeckue, Katopble
npeuMyLLieCTBEHHO 3aBUCAT OT Ka4yecTBa anekTpuyec—
KOro ToKa unu cunbl TOKa, NPOXOAALLIEro Yepes Teno.
Tpetui knacc — Bo3gencTeua 0co60oA NpUpodbI, BO3—
HUKaoLLMe 6narofaps 3MeKTpUYeckKuM BOfHaM nnu
Konebannam, T.e. UMMNYNbChI, B KOTOPbLIX ANEKTPUYECKan
3HEeprus nepemeHHo npoxoaut 8 6ornee nnn Mexee bic—
TPOW focnenoBaTenbHOCT Yepes CTaTMHECKYIo i AuHa—
MU4ECKYIO HOPMbL.

B Hanbonee obwiem cnyvae Ha NpakTUKe 3TV pas-—
Hbi€ BO3AENCTBUA COCYLLIECTBYIOT, HO P COOTBETCTBY—
Iolwem sbibope annapaTypbl v -cobnioaeHun ycnosun
3KCNepuMeHTaTop MOXEeT caienaTe OAHO WM -apyroe
Bo3gencTsue npeobnapatowmM. Takmm obpasom, oH
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(3kcnepumeHTaTop) MOXET NpPonycTUTb 4epes Teno
nauyueHTa CpaBHUTENbHO 60NbLLICIA TOK eMKOCTU npu
HU3KOM 3MEKTPUHECKOM HanpPsXeHUn Uin xe nonsep-
rHyTb TEAO BO3AEVICTBUIO BbICOKOrQ 3NeKTPU4eckoro
HanpAXXeHUA NP1 CoBCEM HeBoNLLLIOM TOKe, N — nog-—
Bepratb NALWEHTa BO3ABACTBUIO 3NIEKTPUYECKUX BOSH,
nepeaasaeMblix Ha 3HA4UTENLHOM PacCTOSHUM Yepes
MPOCTPaHCTBO.

B 10 Bpema kak Bpa4 3aHMMaeTCA U3y4eHUEM cne—
LMprHecKoro BO3AENCTBUA TOKOB Ha OPraHn3M U yKa—
3blBaET NPaBUNbHbLIE METOALI NEYEHUS, ANEKTPUK ULET
pa3Ho06pa3Hble cnocobb! NPUNOXEHUA 3TUX TOKOB K
Teny nauneHTa.

Mockonbky “acTy cnyLuaTenen He CRMLLIKOM MOHSTHO
onucaHue npegMeTa obcyXaeHun Ha cnosax, Hago no-—
naratb, onpeaeneHHbLIE NPenMyLLEcTBa AacT auarpam—
Ma HECKOMbKKX Croco6oB coequHeHns Lenen.

Puc. 1

MepBbi M Cambiit NPOCTOM METOA NPUOXKEHUA TO—
KOB 38KMO4Yancs B nNpucoeauHeHWn Tena nauueHTa K
fiBYM TO4KaM reHepaTopa, 6yab To reHepaTop rnocToaH-
HOro TOKA UM UHAYKLMOHHARA KaTywika. Puc.1 unnioc-
TPUPYET 3TOT cnyyai. FeHepaTop nNepeMeHHoro Toka
{cHxpoHHbI reHepaTop) G aaeT oT NATV 10 RECATH Tbl—
CAM NONHbIX KonebaHui B CexyHay. 3neKTpoasuXyLian
cmna — Kak 6bino M3MepeHo B 3KCNEPUMEHTAX — MOXET
6bITb OT NATWUAECATU OO0 cTa BONbT. YT06bI 06NEerynThL
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NPOABMXEHNE CUMbHbIX TOKOB Yepes3 TKaHW, KNeMMbl
T T, koTopble CNyXaT ANA YCTAHOBKU KOHTAKTa C Yeno—
BEYECKUM TENIOM, NOMXHLI MMETL BonbLLIYIO NNowapb 1
[OMXHbI BbiTb MOKPbLITHI TKAHLIO, CMO4YEHHOW B pacTBO—
pe anekTponuTta, 6e3BpeaHOro Ana KOXu, Ui KOHTaKTbl
CO3[alnTCA norpyxexHuem. [na perynmposaHus TOKOB
XOpOLLIO 30NWPOBaHHAaR BaHHOUKA [kioBeTa) cHabxeHna
QBYMA MeTanm4ecknmMmn knemmamu T' T 3Ha4UTENLHON
nosepxHOCTW. [o KpanHen Mepe ogHa 13 KNeMm omK—
Ha 6biTb NogBYXXHON. KioBeTa 3anonHeHa Boaow, 1 Tyaa
pobasnAeTca pacTBOpP 3NEKTPoNUTa A0 TeX rnop, noka He
6yneT obecneveHa cTeneHs NPOBOAMMOCTY, Heo6xoau—
Masi /1A OCYLLIECTBEHNA SKCNepUMEHTOB.

Puec. 2

Korpa Tpebyerca ucnonb3o8aTh Manbie TOKW BbICOKO—
o HanNpPsXaHus, NpUberaoT K NOMoLUM KaTyLLIKK Co BTO—
pyyHOR 06MOTKOW, KakK NoKa3aHo Ha puc. 2. A ¢ camoro
Hayana cyutan yRoGHbIM, HauHaTL C 00bIYHbLIX CNoco—
HoB HaBWBKW KaTyLLeK C 6ONLLUNM KORNYECTBOM Marblx
BUTKOB. [0 MHOTVIM NPYHMHAM BpaY PELUNT, YTO fyulle
noAroToBuUTb KonbLo (06py4) He MeHee, Yem Tpu chyTa B
auameTpe, a nyyule 60NbLLe, U HABUTD HA HEro HeCKONb—
KO BUTKOB NpouHoro kabens P. Katywuky sTopuuHon 06—
MOTKM Nerko npuroTosmuTsL, B3RB ABA AepeBAHHLIX 06py—-
4a h h 1 coepviHMB VX HerHywmMMes KapToHoM. Ob6biMHO
AOCTaTO4HO 0HOrO CMOA O6LIKHOBEHHOM 1 NPU 3TOM He



CNULLIKOM TOHKOM NPOBONOKY Anst 06MOTKY 3neKTpomMar—
HUTA, 8 KONMYECTBO BUTKOB ANA KaXA0ro OTAENLHOMO
NCMoONb30BaHWA NErko OLIEHNBAETCA 38 HECKOMLKO UC—
nbiTaHui. [lBe nnactuHbl 6onblLo NnoBepxHOCTH, 06pa-—
3yIOLLME perynmpyemMblil KOHAEHCATOop, MOTYT UCNOMb30—
BaTbCA € UMb CUHXPOHU3aLMM BTOPUYHOIO KOHTYpa
C nepBuYHbIM, HO 06bIMHO 3TOro He Tpebyetca. Urak,
NPUMEHRETCH feLleBas U BecbMa Npo4Has KaTyLlka.
HononHuTensHeiM NpeMMyLLECTBOM Takoro npubopa
ABNAGTCH BOSMOXHOCTb TOYHOIO PerynuposaHus, Ko-
Topoe nerko o6ecneynsaeTca U3MeHeHneM paccTos—
HUS MeXfy MepBuYHbIM 1 BTOPUYHBLIM KOHTYpamu. [ins
aTtoro gonxHa 6biTb obecrneveHa HacTpowka (Hanapgka),
W, KPOME Taro, ¥ B Cfly4ae rapMOHMKK, KOoTopas uMeet
MECTO B Takmx 60NbLUKMX KATYLLIKAX U3 TONCTON NpoBO—
NOKW, PacronoXeHHbIX H8 HeBOoNbLLIOM PacCTosHUN OT
nepsn4HON 06MOTKM.

MpepblayLwme cxembl MOMYT NPUMEHATLCA C Nepe-—
MEHHbIMU TOKaMWU HU3KOW 4acTeTbL, HO ONpeaeneHHbIe
crneuvduyeckue CBOMCTBA BbLICOKOYACTOTHbLIX TOKOB
[enaloT BO3MOXHLIM NPUMEHATL nocneaive Tam, rae
COBEpLUEHHO HEBO3MOXHO NPUMEHATbL NepBble.

R

Puc. 3

OnHom 13 0coBbix XapaKTepUCTUK BLICOKOYACTOTHDIX
U GbLICTPO MEHRIOLLIMXGA TOKOB ABNAETCH TO, YTO OHK
C TPYAOM NPOXOAAT Yepes NNoTHbIe NPOBoMAA BbICOKON
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camouHaykum. ConpoTueneHune, KOTOpOE OKa3blBaeT
CaMOVHAYKLMS, HACTONBKO BEIMKO, 4TO 0Ka3anach Nno—
nesHbiM (KaK NnoKasaHo B paHHMX 3KCMEepPUMEHTax, Ha
KOTOpbie Gbinu caenaHbl CCbiNkU) NOAAEPXUBaTL pas—
HWLlY NOTEHLMArNoB BO MHOO ThIiCAY BONLT MEXAY ABY—
MA ToYKamy — He 6onee HecKoNbKMX QIOAMOB Apyr OT
Apyra — TONCTOro MeHoro MpyTka He3HauuTellbHoro
conpotvsnenuA. lNpepgnoxeHHas cxema NpeacrasseHa
Ha puc. 3. B 3ToM BapuaHTe UCTOYHUK BbICOKO4aCcTOT—
HbIX UMINYNbLCOB HAaxX0AWTCA B TpaHcthopmaTope 06biy—
HOPO TUNA, KOTOPbI MOXET NUTaTLCs OT reHepaTtopa G
NOCTOAHHOMO WM NePEMEHHOro Toka. 3ToT TpaHcthop—
maTop BknoyaeT B cebA nepsuyHylo o6MoTKy P, BTO—
puuHyto oBmoTKy S, aBa KoHgeHcaTopa C C, coepuHen—
HbIX NMOCNeNoBaTeNbHO, KOHTYP WK KaTyLLIKY U3 O4eHb
TONCcTOM NpoBonoku L 1 uens (koHTYp), Npepbisaioilee
YCTPOMCTBO WK BbIKIOHaTENb. TOKN OTBOAATCA U3 KOH—
Typa h AByMA KOHTaKTamu ¢ ¢, oavH unn 06a KoTopbix
MOTyT NepeMeLLaTbcs BAob nposopa L. Bapbupys pac—
CTOSIHVE MEXfy 3TUMM KOHTaKTamu, MoxHo 6e3 Tpyaa
AoNYy4nTL NOGYI0 PA3HOCTL NOTEHLMASNOB — OT HECKOTb—
KUX BOALT 0 MHOrUX ThicAY — Ha knemmax T T. 3toT
cnocob coeepuieHHO 6e30NacHbIA U UCKIMIOHYUTENBHO
ynobHbIn, Ho oH TpebyeT paBHOMepHOM paboTbl BbIKAO-
4yarens, NPUMEHAEMOr0 ONA 3apAAKV U Pa3pAaa KOH—
peHcaTopa.

[pyraa He meHee 3aMeTHan 4YepTa BbICOKOHACTOT—
HbIX UMNYNLCOB 3aKIN04asTCA B NErKocTW, C KOTOPOR
OHW MPOMNYCKaIOTCA Yepea KOHAeHCATopbl, 3aMeanaoT
3NeKTPOABMXYLLME CUrbl, U TPebyloTes 04YeHb ManeHb—
Kue Harpysku, 4Tobbl faTb BO3MOXHOCTb NPOXOAWTb
BonbLinm Tokam. 3To Habniogerne no3sono npwber—
HYTb K ANaHy, NpeAcTasneHHomy Ha pyc. 3. 3aech Co-
€AVHEeHUA Takue Xe, Kak B npeabigyLiiem cryyae, kpame
TOrOo, YTo KoHgeHcaTops! C C coeamHeHbl NapannensHo.
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3710 cHMXaeT 4acToTy TOKOB, HO NMossonaeT paboraTtb
CO 3HAYUTENbHO MEHLLUEH PA3HOCTLID NOTEHLUWanoB
Ha Knemmax BTopyyHou 06moTku S. Mockosnbky nocnep—
HAR ABNAETCA rMaBHbIM 3M1EMEHTOM PacXO[0B B 3TON
annapaType v NOCKONbKY ee LeHa bbicTpo Bo3pacTaeT
C KONUYECTBOM HeOOXOANMBIX BUTKOB, 3KCNEepUMeHTa—
TOP PELUnT, 4TO B LIESIOM fIeLLeBne NoXxepTBoBaTh Yac—
TOTOW, KOTOPan, 0AHaKo, ByaeT octasaTbCA AOCTAaTOYHO
BbICOKOW Ansa 60NbLUWMHCTBA Lenei. EmMy Tonbko noHa—
O06GUTCA CHA3WUTL NPONOPLMOHANBLHO YUCHIO BUTKOB UK
UIMHY nepBu4HON 06MOTKK p, 4Tobbl 4OBUTLCA TOR Xe
HaCTOTH, 4TO ¥ NpEeXae, U ToNbLKOo paboTta npepbiBaTens
notpebyeT 6orblue BHUMaHNUA. BTtopuuHaa obmotka S
BbiCOKO4ACTOTHOM KaTYLLKU UMEET fBE METanNNIM4ecKne
nnacTuHb! & t ¢ 6onbLUON NOBEPXHOCTLIO, COeAUHEHHbIe
C €e KNeMMaMu, 1 TOK OTBOOUTCA OT OBYX NOAOGHLIX
nnacTuH t t, ycTaHoBNeHHbIX NobnM3ocT OT nepsbiIX.
Kak HanpsxeHue, TaK U CUna TOKOB, CHATLIX C KNEMM
T T, MOryT nerko perynupoBaTsCs, B HaCTHOCTU NPoc—
TbIM U3MEHEHUEeM PACcCTORHUA MEXAy OBYMA napamu
nnactuHttut t coorseTCTBEHHO. \J

Mpu Takom pasmeweHnn obecnevnBaeTca NerkocTb
MOBbLILLIEHUA MM NOHUXEHUA NoTeHuwana OfHON u3
knemm T, HE38BMCMMO OT 3apAQ0B Ha ApYron Kriiemme,
YTO NO3BONAET Bbi3biBaTh 60nee cunbHoe BO3AENCTBUE
Ha OfIHY UN APYTYIO Y4acTb Tena NaUmeHTa.

Bpay mMoxeT no kakum—nubo npuumHam NocHUTaThb
yAao6HbIM BUAOU3MEHUTH CXEBMbI, NPeAcTasneHHble Ha
puvc. 2, 3, nyTeM NPUcoeanHeHUA OAHOM U3 KNEMM—UC—
TOYHMKOB BbICOKOM 4aCcTOTh! K 3emne. Bo MHOrux oTHo—
LLEHMAX BO3aencTBUe ByaeT TEM Xe CaMbiM, HO B KaX-—
nom criyqae 6yayT oTMeueHb! HeKOTOpbie 0COBEHHOCTW.
B pesynkTate 3a3eMneHUA KNemm BTOPUYHON 06MOTKU
B BbICOKOYACTOTHbIX paspagax byayT, BO3MOXHO, npe—
o6nagats UMNyNLCbE OQHOMO HanpasneHus.
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Cpean pasanuyHbiX JOCTOMHLIX BHUMaHWUA 0COGeH—
HOCTEW 3TX TOKOB UMEETCA OfHa, KOTopas BepeT Ko
MHOTMM NONEe3HbIM NPUMEHEHUAM. 3T0 BO3MOXHOCTb
(nerkocTsb), ¢ KOTOPOW OHU CNOCOGHLI NepenpaBnsTL
Qonblure KoNM4eCTBa 3NEKTPUHECKON 3Heprim K Teny,
NOAHOCTLIO N30NNMPOBaHHOMY B NpocTpaHcTee. Boinon—
HMMOCTb 3TOF0 METOofa nepeaaydn 3Heprun, KoTopbin
yXe nony4unn npumeHeHue n obewaet B Ganxaniuem
6yayLeMm npuobpecT OrpomMHOE 3HaveHue, nomaorna
pacceATb cTapble npeacrasneHya o Heo6GxoguMoc—
T o6paTHon Lenu anA nepeHoca (TpaHcnopTUpoBKU)
3NEeKTPUHECKOW 3HEPrumn B NIO6oM 3HaHUTENBHOM KOofiu-—
yecrse. C HoBbIMMW NPUCIOCOGNEHMAMI Mbl UMEEM BO3—
MOXHOCTb NPONycKaTb Yepes rNpoBOAHUK, NOAHOCTLIO
M30ANPOBaHHDBLIA C OAHOMO KOHLA, TOKW, [OCTATOYHO
CynbHbIe, 4TOBbI Ero pacnnasuTb UNU NepeaaTh Yepes
nposof moboe KOAMYECTBO 3HEPTUK K N301IMPOBAHHO—
My Teny. 3ToT MeTof NPUMEHEHUA BbICOKOYACTOTHbIX
TOKOB ANt MEeOMUMHCKUX Lienerd MOXeT NpefocTaBnTb
BPayy OrpoMHLIe BO3MOXHOCTW. BoagencTans, npons-—
BOOVMbIE TAKMM METOAOM, 06nanaioT YepTamm, cosep—
LLUEHHO OTAMYHBLIMU OT TeX, KoTopble Habnioganucn, Kor—
L3 TOKU FIPUMEHANNCE B N0BbIX U3 NPeXae yNOMAHYTbIX
cnocoﬁoP. :

Puc. 4

O6bI4Hbie BKIIOYEHUA Lient NPOUAMOCTPMPOBaHb! Ha
puc. 4 v B OTHOWEHM AnarpamMM, MoKasaHHbLIX npexae,
He TpebyioT obbacHeHWi (o4esnaHbl). KoHgeHcaTopsl
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C C, coepuHeHtbie nocneaoBaTensHo, nyywe (xenarens—
HO) 3apsAXaTb Yepes NosbLILLALWUIA TpaHctopmaTop, HO
BbICOKO48CTOTHbIA reHepaTop NepeMeHHOro ToKa, nek—
TPOCTATMHECKAA MaLLMHA UNW reHepaTop NOCTOAHHOMO
TOKa&, ECN OH UMEET [OCTATOYHO BbICOKOE HARNPSXXEHWE,
yTo6b! MCNONBL30BaTL MaNeHbKUe KOHAEHCaTopbl, MO—
ryT NPUMEHATLER C GOALLLINM UM MEHLLLMM YCIEXOM.
MepeuyHas 06MOTKA P, Yepes KOTopyo NPOXOAAT BbICO—
KO4aCTOTHble pa3paabl KOHAEHCATOPOB, COCTOUT U3 Ma—
noro 4mcna BuTKoB kabensi — nNo BO3MOXHOCTA CamMoro
HUBKOro CONPOTUBNEHWA, 8 BTOpUYHan obMoTKa s, Ha-
XO[AALLE@ACA XeNaTefibHO Ha HEeKOTOPOM pacCTOAHUN OT
nepeuyHon gnA obnervenvs (copencTevnA) ceoboaHbIX
KonebaHun ToKa, UMEeT OAuUH U3 CBOMX KOHLIOB — TOT,
KOTOPbI Brvxe K NepBUHHOA 0GMOTKE — COEMHEHHBIM
C 3emrieid, B TO BPEMSA KakK Apyroi koHewy BegeT K u30—
nuposaHHoM knemme T, K KOTOPO# noacoeauHeHo Terno
nauvexTa. B atom cnyyae BaxHo o6ecneynTb CUHXPOH—
HOCTb Mexgy KornebaHnsamit B NEPBUYHON U BTOPUHHOA
Liensix COOTBETCTBEHHO. 370 Nyuiilie BCero OCyLecTsnTs
NyTEM U3MEHEeHUA CaMOVMOYKLWA KOHTYpa, BKo4Ya—
IOLLIero nepBrYHbIR KOHTYP UMW KaTtywiky b, Ans Yero u
obecneunsaeTcq perynmpyemMasl CaMouHOYKUUS; HO B
CRy4asnx, Korga aneKTpoABmnXyLLaa cuna reHeparopa uc—
KIHOUUTENBbHO BLICOKE, KaK MPU UCMoNb30BaHUKA 31eKT—
pOCTaTM4ECKOW MaLLUWHBI 1 KOHAeHCcaTopa, COCTORALLEro
U3 ABYX NPOCTLIX NAACTUH K UMEIOLLERD JOCTATOMHYIO
3ANeKTPUHEeCcKyo eMKOCTb, 6yneT npotie AobuTbCA TOW
Xe Uenu, BapbUpyA PacCTOsHUE MEXY NacTUHaMMU.
Ecnm nepButHbIe ¥ BTopUiHbie KonebaHus HaxogaTcs
B 6nU3KON CUHXPOHHOCTH, TOYKW CAMOT0 BbICOKOMO Ha—
npaxeHns 6yayT Ha knemme T, n NoTpebsneHue sHeprm
6yneT NnpoucxopuUTL B OCHOBHOM TaMm. logcoeavHeHve
Tena nauveHTa K Knemme 8 bonsLumHcTBe cny4aes 6y-
AET OYeHb CyLIECTBEHHO BAUATL HA Nepuoa konebaHwi
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BO BTOPUYHON OOMOTKE, YIVIMHSSA ero, ¥ NPUAeTCS Npova—
BOAUTL NOAPEryrimpoBKy NEPBMYHOIO KOHTYPa B KaXA0M
cny4ae, 4To6bl COOTBETCTBOBATL ANEKTPUYECKON eMKOC—
TV Tena, nogcoeanHerHoro K knemme T. Cnenyet Bcerna
COXPaHATL CUMHXPOHHOCTb W UHTEHCUMBHOCTb BO3QEnc—
TBUS, U3MEHAEMYIO NyTEM NepemMeLLeHst BTOPUYHON Ka—
TYLLIKM K EPBUYHON UNU OT Hee, B 3aBUCMMOCTY OT TOI O,
yto Tpebyeten. H He 3HaK MeToaa, KOTOpbIN NO3BONAN
6bl NoABEpraTh YerioBeY4ecKoe TeNno TakuM Ype3mMepHbIM
3NEKTPUHECKUM HaMNPAXXEHWAM, KOTOPbIE OCYLLIECTBNAIOT—
€A B 3TOM METOpE; UM MEeTOAa, KOTopbin Aasan 6bi Bo3—
MOXHOCTb NOGBOANUTL K TENy Wi OTBOAUTL OT Hero Bes
CEePbe3HbIX NOBPEXAEHUA KONMYECTBa 3NEKTPUHECKON
3Hepruy, NPUBNUXAIOWMECA faXe B OTAANEHHON CTe—
NEeHW K TEéM, KOTOPbIE NMONHOCTBIO OCYLLIECTBUMBI, KOraa
npuberatoT K aToMy cnocoby npumMeHeHA 3Hepruv, 310
npouvcxoauT, o4eBuaHo, Gnarogapn ToMmy hakTy, 410 BO3—
AencTeve B OCHOBHOM NOBEPXHOCTHOe; caman Gorbiian
€ro 4acTb OTBOAMTCH NMEpPeHACcy TOKa WK, ToYHee, 3Hep~
rim. C o4eHb 6bICTPO M MArko paboTaloLLmuM npepbisare—
neMm, oymalo, HEBO3MOXHO NOABOANTL K TERNY Yenosexa n
BbIENATL B NPOCTPAHCTBO 3HEPIUI0 CO CKOPOCTLIO B He—
CKOMbKO NoLuaguHbIx cun 6e3 BCAKoro Bpeaa, B T BpeMA
KaK HeGonbLLUAasA YaCTb 3TOr0 KONMYECTsa, UCnonb3yemas
APYrvMu GNOCOGaMK, He MOXET He Bbi3BaTL NoBpexX/ae-
HUA.

~ Korga 4enosek noasepraeTcs BO3AENCTBUIO Takon
KaTyLuKu Npu cobniofeHnn TLaTenbHOW perynupoBku
(Hanapgku), B TEMHOTE BWAHBI CBETALLMECA NOTOKYU, NC—
AyCcKaembie U3 BCEeX YacTen Tena. 31 NoToKU KOPoTKue,
TOHKOW GTPYKTYpbI, KOrga 4ucno npepbiBanuin (breaks)
OYeHb BEeMMKO, U AencTeue ycTponcTsa b (puc. 4) ceo-
60pH0 oT no6bix 6ecnopaaxkos (HeopraHM30BaHHOCTK),
HO KOrga KOMM4eCTBO NpepbiBaHuin Mano unm pabarta
YyCTPOWACTBA HECcOoBepLUeHHa, NOABNAIOTCA ANVHHbLIE U
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LUYMHbIE NOTOKW, BbI3bIBAIOLIME HEKOTOPbLIA GUCKOM-
thopr. Pusmnonoru-eckoe BO3NENCTBUE, NPOU3BOAN—
Moe anrapaTypoil 3Toro BUAA, MOXET UBMEHATLCA OT
efBa 3aMeTHOro AencTeuA, Korga sTopu4Han obmoTka
HaxouTcs Ha 6oNbLOM paccToAHUU OT NepBUHHON,
[0 04eHb CUINBbHOrO BencTBuMS, Koraa obe KaTylKu pas—
MELLBI0TCA Ha8 MarieHbKOM PaccToAHWM Apyr OT Apyra.
B nocnepgHem cny4ae fOCTaTO4MHO TOSMbKO HECKOMbKUX
CeKyHfl AnA Toro, 4To6bi BbI3BATL OLLylLLieHue Terna Bo
BCEM Tene, U BCKOpe 4enoBeK 06UNnbHO NOKpPbIBAeTCA
vcnapuHon. 51 HeoQHOKPaTHO B [EMOHCTpauusax Ans
CBOMX ppy3ei noasepran cebs onroMmy BO3RenCcTBUID
konebaHuih ToKa, U BCAKWA pa3 Nocne BO3[ENCTBUA
nopsaAxka oaHOro Yaca MHOI0 OBafesana yXacHas yc—-
TanocTb, NPU4KUHY KOTOPOI MHE TPYARD 06bACHUTL. OHa
6bina cunbHee, 4eM A UCTLITLIBAN B HEKOTOPbLIX CYYanx
rnocne camoro 60nbLLIOro U AMMTENLHOMo N3UYECcKoro
HanpshkeHun. A Mor efBa cAenaTs Wiar ¥ ¢ TpyaoM yaep—
XuBan oTKpbITeIMK rnasa. locne aToro A Kpernko cnan,
¥ nocnepencTene 6bLINOD HECOMHEHHO 6GnaroTBOPHLIM,
HO 3Ta Tepanua OblNa ABHO CIIMLLIKOM CUMpHON, Y4T0Gb!
Nnonb30BaTbLCH €10 YacTo.

Yenoseky cnepyeT 6biTb OCTOPOXHbLIM NpuU nposege-—
HWW TaKUX 3KCMEPUMEHTOB M0 HECKOMbKUM NPUYUHEM.
Ha nosepxHOCTM KOXWU unv OKONO Hee, Tam rge uMeer
MecTo Hanbonee MHTEHCUBHOE BO3aencTeue, o6pa3sy—
OTCA Pas3nUHbIe XMMUYECKVUE NPORYKTbLI PEaKLINK, raB—
HbIMW U3 KOTOPbIX ABNRIOTCA COEANHEHUS C 030HOM U
a3otoMm. [ lepBbiii cam rno cebe o4eHb PaspYLLIMTENbHDIN;
ata ocobeHHOCTb Bbina NpowNNIoCTpUpoBaHa Tem thak—
TOM, 4TO PE3UHOBaA U30NALMA NPOBOAA paspyLIaeTca
TaK BbICTPO, 4YTO fenaeT COBEPLUIEHHO HEeBO3SMOXHbLIM
vcnonsb3osaHue aTol usonaumn. CoepuHeHns asoTa B
NPUCYTCTBAV BI1BINV COBEPXaT MHOMC @30THOM KUCAOTb!,
KOTOpan MOXET NPy HEYMEPEHHOM NPUMEHEHUM oKa—
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3aTbCA CMepPTensHO onacHom. [1o cux fop A He oTMeTUn
nopaxeHus, KOTopble CNeyioT NPAMO 13 3TON NPULUHDI,
XOTA B HEKOTOPLIX CRy4asax Mony4anucs 0Xoru, Bo BCex
OTHOWeHuAX NogobHble TeM, KOTopbie Habmopanuchb
nosgHee U OTHOCWAUCH K PEHTIEHOBCKUM fy4am. 3Ty
TOYKY 3peHun, No—BuanMomy, 3abpocunu, NMocKonbKy
oHa He ObIna nopTeepXxaeHa haktamu, T0 Xe caMmoe Ka—
CaeTCs U Maew 0 TOM, 4TO 3TU NyHU — nonepeyHble Kone—
H6aHus. Ho B TO BpeM#A kak uccnegosaHue ABUXETCH, Ka—
3anocs bbl1, B MPaBunbHOM HanpaBneHWK, YYEHbIE MyXHU
BCe eLlie HaXOAATCA B 3aMeLLaTenscTae. 370 COCTORHWE
fen melaet huanky AOCTUYbL yerexa B AaHHbLIX HOBbIX
obnacTax ¥ penaer 3aBefoMO TPyOHOE 3apaHue eiue
6onee TPyAHLIM U HeonpegeneHHLIM ANA Bpaya.

OnHo vinn gBa HabniofieHus, caenaHHble B NpoLecce
NPOBEAEHUA AKCNEPUMEHTOB C OMMCaHHON annapaTty-—
PO, 3aCRYXUBAIOT BbiTb YNOMsAHYTbIMU 3Aechk. Kak 6bino
yCTanoBsneHo npexpae, Koraa konetaHua 8 NepsruYHOM v
BTOPUHHOM KOHTYPax HaXogAaTCA B CUHXPOHHOCTH, TOYUKK
HaMBbICLLIErD HaNpsXXeHus (NoTeHUmana) pacnonaraT—
CH Ha HeKOTopoW YacTy knemmb! T. [Npu npeasibHON CUH—
XPOHHOCTU ¥ [yMHE BTOPUYHOW KaTyLliku , pasHon 1/4
ANVHbI BONHbLI, 3TKU TOYKM ByayT TOUHO pacnonaraTtbCs
Ha cs060gHOM KOHUE KneMMbl T, T. €. H8 TOM, KOTOPbIN
pacnonarakTca aarnblue BCero OT KoHua NpoBoaa, Npy-
KpenneHHoro kK knemme. Ecnn ato Tak U ecnu Tenepb
YKOPOTUTL nepuog KonebaHuin 8 nepsnyHon obmoTke,
TOHKW HauBbICLLIErO NOTeHUMana 6yayT CMeLLieHbl B CTO—
POHY BTOPUHHOM KaTYLLIKW, TaK KaK yitHa BOMNHbI CHUXE—
Ha W NPUKPENSEHUE OAHOID KOHL@ BTOPUYHON KaTYLLIKU K
3emMne onpeaenaeT NonoXeHne LBHTPasbHbIX (y3noBbIx)
TO4EK, 8 MMEHHO TOHEK CaMOro HA3KOro NnoTeHumana. Ta—
KM 06pasom, naMeHnas nepuog subpaunin nepsu4HoOro
KOHTypa niobbiM CNOCOGOM, TOYK HEBUBbLICLLIEr0 NOTeH—
uwana MoryT COOTBETCTBEHHO nepemMewiaTbCs BAOMb
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KneMmbi T, 4To B0 NoKasaHo HAMEepPEeHHOo ONHHO, Y4To~
6l NPOWNNIOCTPUPOBATL 3Ty 0cobeHHOCTbL. To Xe camoe
ABNEHWe, KOHeYHO, CO3[AETCA, 8CIM TENO NauueHTa cny-
XWT KIIeMMOW Y 8CCUCTEHT MOXET ABUXEHNEM PYKOATKU
BbI3BaTb NEPEMELLIeHNE TOHEK HanUBbICLLIEero NoTeHUna-
na Bponb Tena ¢ mobon TpebyeMon ckopocTeio. Koraa
AENCTBUE KaTYLLIKK CUNbHOE, 06N1acTb HauBbICLLIero No—
TEHLMana ferko onpegenseTcs No BOSHUKAIOWEMY AMC—
KomcbopTy Unm 60nm, 1 Hanbonee MoBOMbITHO OLLYLLATD,
KaK 6onb 6nyXaaeT BBEPX U BHU3 UNu, B KOHEYHOM CYe—
Te, 4epes3 Teno, OT pyku K pyke, ecnv nopgcoeauHeHue
K KaTyllKe BbINOAIHEHO COOTBETCTBEHHO [ABUMXEHWUIO
PYKOSRTKW, KOHTPORUPYIOLLen KonebaHna. XOTA A He Ha—
6niogan HUKaKoro ocoboro AencTBKA B 3KCNepuMeHTax
3TOro TMNA, ! BCerga YyBCTBOBAN, YTO 3TO BO3HENCTBME
MOXET NONE3HO UCTONbL30BATLCA B INEKTPOTEpanvi.
Hpyroe HabniogeHue, koTopoe ofewiaeT NpusecTu
K ewe 6onee nonesHbiM pes3ynbTatam, 3aKio4vaeTca
B CNEQyiowieM: K8K OTMEYEHO Bbile, NepeHnMan orm—
CaHHbiA MEBTOR, TEeNno 4YenosBeka MOoXeT noasepraTbCA
6e3 0nacHOCTH ANEKTPUHECKM HarnpsDKeHMAM B 3Ha4V—
TeNbHOW CTENeHV CBepX N0bbIX, NPON3BOAUMbIX 00bIY—
HOWM arnnapaTtypon, OHY MOryT [OXOAUTb [0 HECKONBbKMUX
MUMNMOHOB BONBLT, K&K BbINI0 NoKasaHo B fencTBvTeNb—
HoM npakTuke. Teneps, KOrga NpoBOAMMOE TEND HA3NeK—
TPU30BAHO [0 TAKOW BLICOKOW CTENeHu, maneHbKue
HACTULIbI, KOTOPbIE, MOXET BbiTh, KPEnko AepXXanucb Ha
NOBEPXHOCTW TeNa, OTPLIBAIOTCA C CUNON 1 OTOPAaCHLIBa—
IOTCR Ha PacCTOSHWA, O KOTOPbIX MOXHO TOJILKO [ora—
AbiBaThCA. H 06HapYXMN, 4TQ HE TONbKO KPenko AepXa—
LLIBecH BELUECTBO, KaK KPacka, Hanpumep, oTpbisaeTca
C CWNOW, HO faXe YacTULbl CaMbIX NMPOYHbLIX METanNos
oTpbiBaloTCA. [lymanu, 4TO Takoe MNOBEeHWE UMEeeT
MECTO B BaKyymMHOM NPOCTPAHCTBE, HO C MOLWWHOW Ka—
TYLLIKOW 3TO NpoucxoauT u B 06bi4Hon aTMocegepe. Yno—
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MsAHyTble hakTbl O30T BO3MOXHOCTb MPEanonoXurh,
Y70 HeobbituHOe AeNCTBUe, KOTOPOE fl YXe C NOMb30W
NPUMEHUN, TAKXe MOXET ObiTb LIEHHbLIM B 35eKTpoTe-
panun. [MocToAHHOe coBeplueHCTBoBaHME npubopos
" U3y4eHue 3TOro ABNEHUA MOTYT B CKOPOM BpPEMeHM
NPUBECTM K-CO3[AHUNI0 OPUIrMHaNbLHOM METOAWKWN CaHu—
TapHO—TUrMeHn4eckon o6pabotku (neveHus), koTopas
MO3BOANT MMHOBEHHO O4MLLIATL KOXY 4enoBeka, rpocTo
MOMECTUB Yenoseka B6NM3n UCTOUHMKE MHTEHCUBHBLIX
anexkTpudeckux konebawnuin, YTo npounasoguT ekt
u36aBneHa B MrHOBEHWE OKa OT MbinKM MW 4acTul
MoBoro NOCTOPOHHEro BELeCTBa, NPUANMLLINX K Teny.
Taxon pesynbTaT, OCYLLECTBAREMbIA NPAKTU4ECKum 06—
pa3oM, 683 BCAKOro COMHeHus, nmen Bbl HeoLeHnmoe
L[OCTOUHCTBO B rurneHe 1 6bin 61 aththekTMBHLIM 1 che—
peralowmM BpEMA 3aMEHUTENEM BaHHbI (BOQHOM Npo-—
uefnypol), v ocobeHHo Gbin Bbl oueHeH Temu, Ybe Bpems
pacrmcaHo rno MUHyTam.

BbICOKO4aCTOTHLIE MMIMYNECHI NPOM3BOAAT MOLLHbIE
VHAOYKUMOHHDBIE BO3RENCTBUA, 1 8 Cuy 3Toih ocobeHHoc—
TW OHW FOfIATCA NS UCNONb30BaHKA B 3NEKTpoTepanu.
3T MHOYKUMOHHbIE BO3AENCTBMA Nub0o anekTpocTaTtu-
Yeckue, nubo anekTpoaHamuyeckue. [Nepebie y6oiBaloT
3HAYUTENEHO 6biCTpee C pacCTOAHUEM — C KBagpaToM
paccmnum nocnegtve ocnabnaloTcA NPONopLMoHanL~
HO paccTosHuio. C Apyroi CTOpPOHbI, PacTyT NPONopLMUo—
HanNbHO KBaAPaTy UHTEHCUBHOCTY {MOLLIHOCTH] UCTOYHU-
Ka, B TO BpEMA KaK NocfieAHne Bo3pacTaloT B NPOCTON
nponopuMn K nHteHcueHocTW. 0O6a 3Tu BO3AENCTBURA
MOXHO UCNONb30BATL 415t CO3AaHUS NoNs 6ONbLUION aK—
TUBHOCTY, PACNPOCTPaHAIOLLENCH Hepes 3HaunTenbHoe
NPOCTPaHCTBO, KaK Yepe3 6onbluon 3an. 1 Takon MoH—
Tax {(komMnoHoska) 6bin 66l NpurogeH B8 GonbHULAX UM
neyvetHbIX MHCTUTYTaX, Mae HYXHO Ne4YnuTb CPasy MHOMo
NaLNEHTOB. ’
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Ha puc. 5 nokasaH cnoco6, B KOTOpoM Cco3aaeTcs Ta—
koe none. Ha aton cxeme G — reHepaTop TOKOB O4YeHb
BbLICOKOW 4acToThl, C — KoHAeHCaTop Ans NpPOTMBO-—
pefcTeus (CoNpoTMBNEHKA] CaMOWMHOYKUMK KOHTYPa,
BKINIOYAOLWLNA NepBUHHY0 06MOTKY P MHBYKUMOHHOM
KaTylwiky, BTOpU4Han obmotka KOTOpol wuMmeeT fBe
nNacTuHbt t t 60MbLLIOKA NOBEPXHOCTY, NPUCOEAUHEHHDbIE
K ee knemmam. [ocne npoBegeHUn XOPOLLIO 3HaKOMO
HaCTPOMKK 04eHb CUIbHOE BO3LeNCTBME NPOUCXOQUT B
OCHOBHOM B NPOCTPaHCTBE MeXAy NNacTMHamm, v Teno
yenoseka noasepraeTc bbICTPbIM U3MEHEHUAM Hanpsi—
XEHUR U NYNLCALIMK TOKA, 4TO NOPOXAAET, AAXKE Ha 3Ha—
YMTENbHOM PaCcCTOAHWW, 3aMETHbIE (n3nonornyieckmne
3¢hghexTbl. B MOMX NepBbIX 3KCNEPUMEHTaX fi UCNOMNb30—
Ban Ase MeTannuyeckme NNacTuHbl, Kak nokasaHo Ha
CXEME, HO MO3XE A 0BHAPYXMWA, 4TO NPEANCYTUTENLHEE
3aMEeHUTb UX Ha fABe nonbie cdiepul ¥3 NaTyHW (xenTon
Mefu), NoKpbLITOA BOCKOM TOSMHOM MpumepHo aBa
Aonma. Nposoaa, BepyLumMe K KNeEMMaM BTOPUYHON Ka—
TYLKM, Gbiny NOKPLITHI TAKUM Xe 006pa3om, TaK YTo K
noboMy M3 HUX MOXHO Bbino NpUbnUXaThes 6e3 BCA—
KO ONacHOCTWU pa3pylueHus uaonauun. Takum obpa-
30M Npegynpexganich HeNPUATHLIE COCTORHWSA LLIOKE,
KOTOpOMY NOABEprarncaA 3KCNepuMeHTaTop Npy ucnons—
30BaHUM NNACcTUH.



Ha puc. 6 n3ebpaxeHa cxemMa 8HANoru4Horo mc—
NONb30BaHUA QUHAMWYECKUX MHAYKLWNOHHLIX BO3fgenc—
TBWA BbICOKOYACTOTHBLIX TOKOB. [1OCKONbKY 4acToThbl,
nony4aembie OT reHepaTopa NepeMeHHOro Toka, He Ha—
CTONbKO BLIKOKW, kKaK Tpebyetca, npuberatoT K KoHBep—
cum (npeo6pasoBaHNio) NOCPEACTBOM KOHAEHCATOPOB.
Cxema GyneT NOHATHA NOCHe CNegytoLero onucaHus.
Tonbko HEOBXOAMMO HETKO ONPEeaEeNUTLCH, YTO Nepsuy—
Has 06MOTKa p, 4epes KOTOPY0 KOHAEHCATOPbI AOMKHbI
paspsxaTbcq, o6pa3oBaHa U3 TONCTOrO0 CKPY4eHHOro
NpoBOAA C HN3KOWM CaMOUHAYKUMEN U CONPOTUBNEHNEM
¥ npoxoguT no Bcemy 3any. MoxeT BbiTb yCTaHOBNEHO
no6oe KoNU4EecTBO BTOPUHHbIX KaTyLLEK S S S, kaxaan
N3 KOTOpPbIX CoAepXWT 06bi4HO OAWH Cnow A0BONbHO
TOMNCTOM NPOBONOKN. A NpULLIEN K 3aKMDHEHWIO, 4TO pe—
arbHO UCMOMb30BaTh [0 COTHU KaTyLLIEK, KaXaan ua Ko—
TOPbIX HACTPOEHA Ha ONpPEAENeHHbBIN Nepuoa U oTeeYaeT
3a ocobyo BuBpauunio, NPOXOAALLYIO Yepes NepBUYHYI0
KaTywky. Takyi yCTaHoBKy S UCMONb30Ban B Moei na—
Gopatopum ¢ 1892 roga, ¥ MHOrO pa3 oHa AOCTaBnANa
yOOBONLCTEME MOUM MOCETUTENAM, 8 TakXKe AoKasana
NpaKTU4eckylo Beirogy. HegaBHO 7 umen yaoBonbLCcTBre
pa3BnekaTb HEKOTOpPbIX 4neHoB Accoumaumm NoRo6HbLI-
MU 3KCNEPHMMEHTAMU, 1 5 HE MOTY He BOCNOSL30BaTLCA
3TOM BO3MOXHOCTbIO, 4T06bI BbipasuTs 6narogapHocTb
33 UX BMU3UT U UHTEPEC KO MHE, 8 TaKkKe UCKPEHHIOI
6narogapHOCTb 3a BHUMaHWe COo CTopoHbl Accouma—
tum. C Tex nop Mos annapaTypa CyLecTBeHHO Yay4 -
nack, ¥ Tenepb # MOy CO3[aBaTb RAONe Takol UHTeH—
CMBHOW 3NEKTPOMArHUTHOW UHAYKUMK B naboparopuw,
4TO KaTyLLKa AnaMeTpoM B TPU dyTa npy TWETensHON
HacTpomke ByneT NnepeHoOCUTh SHEPruia CO CKOPOCTLIO
B YeTBepTb NOWAAUHOW CUNbL, NPU 3TOM HEBAXHO, rae
OHa pasmelleHa B npefenax y4yacTka, OKPYXEHHOro
nepBuyHbIMU Uensimu. [nuHHbie UCKpoBbie paspambt,
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CTPUMEPDI ¥ APYrue RBNEHNRA, OCTYNHLIE C MHAYKLUWOH—
HbIMW KaTyLLUKaMW, MOryT 6biTb N1erko npon3sepeHbl B
niobom yHacTke BHYTPU NPOCTRaHCTBa, U Takwue KaTywi—
K1, XOTA ¥ He NOACOEAUHEHHBIE HUA K YeMy, MOr'yT ynoT—
pebnAaTbCA kaK 00bI4HbIE KaTYLWKK, W, YTo ewe Bonee
npumedaTensHo, oHu 6onee athdexTueHbL 3a nocneg-
HME HECKONbKO NeT MeHs 4acTo ybexpanu noxasaTtb
3KCNepuMMeHThI NYBNMYHO, HO, XOTA 8 XaXxpan yaosneT—
BOPUTb 3TK NPOCLObLI, CPOYHBIE fena Ao CyX rop genann
3TO HEBO3MOXHLIM. 3TU AOCTUXEHWA CTANWU pe3ynLTa—
TOM MEQJIeHHOr0, HO ROCTOAHHOIO COBEpPLUEHCTBOBA—
HWUS annapaTypbl, KOTOPOE, A HAAeloCh, CMOFY CBA3HO
onucaTsL B Brivvkaniuem Gyayuiem.

? 9
¥
® Q
[
¢

p Ke)
»

Puc.6

OnHako MOryT NOABWUTLCH UHTEPECHLIE 3NIEKTPOAMHA -
MUYECKUE UHAYKTUBHBIE 3heKTbl, 0 KOTOPLIX A YIIOMS—
HY#, ¥ OHU MOFYT BbiTb, KPOME TOI'Q, YCUNEHb MYTEM KOH—
LIeHTPaLn BO3[eACTBMA B 04EHb ManoM NPOCTPaHCTBRE.
OveBngHO, 4TO, NOCKONBKY 3NEKTPOABVIKYLLME CUTb
B MHOIME TbICAYM BOMbLT YAEPXMBEIOTCA MexXy AByMSA
TOMKaMu TOKOMPOBOAALLEro CTEPXHA UM 3aMKHYTON
uenu NULUb B HECKOMbLKO QIOMMOB ANMHOW, 3neKTpoaBn—
XyLe cyunbi NPUMEPHO TOW Xe BenvuuHbl ByayT ycta-
HaBMNUBATLCH B NPOBOASX (MPOBOAHMKAX), PACNONOXeH—
HbIX NobnuaocT. Ha camMom gene 8 o0bHapyXun, 4To Ta—
KM MaHepom 6bi10 peanbHo NPOBOAUTL PaspRA Yepes



KonGy, HaXOAALLYIOCH MOA BLICOKUM HANPAXeHUeMm, XOTR
Tpebyeman anekTpoaABNXYLLAA CUNa aocTurana aecaTtu
WK 0BaALUATH TbICAY BOMLT, U JONIOe BPEMS A NPOBO—
AU 3KCNEePUMEHTLI B 3TOM HaMpasfieHun C 06LeKToM,
CO3A310LWINUM CBET HOBbIM 1 HoNee 3KOHOMUYHLIM CNo—
cobom. Ho nenbiTaHnA He oCTaBUNM HUKAKOro0 COMHe—
HWUS B TOM, 4TO NpuY 3TOM crocobe oCcBeLwWeHna UMenoch
orpoMHoe noTpebneHve 3Hepriu, No KpanHen Mepe, ©
annapaTypoi, KoTopan 6bina B MOEM PacropsXeHuu, U,
obHapy>xvs apyrov cnocob, koTopbin obewan 66nbLyio
3KOHOMUIO TPpaHcthopmauun, A Hanpasun CBOW yCUnus
B 3TOM Hanpasnexuu. Bekope nocne atoro (rae-To B
vioHe 1891 ropa) npodeccop J.J.Thomson onucan
3KCNEPUMEHTBI, KOTOpbIe Bblfin, 04eBUAHO, UTOrOM ANn-—
TeNbHbIX UCCNEA0BaHWUA U B KOTOPLIE OH O6aBUN MHO—
ro HOBOW WU UHTEPECHOW MHOpMaLWK, YTO 3aCTaBuUIo
MeH$ BEPHYTLCA K MOMM COBCTBEHHBIM 3KCNEPUMEHTaM
C BHOBb NMPOCHYBLLMMCA pBeHueM. Bckope mou younus
6biny CKOHUEHTPUPOBAaHbI HA CO3AaHWM B Marom npo-—
CTpaHcTBe Hambonee WHTEHCUBHOIO WHAYKLMOHHOIO
BO3[ENCTBUA, K, NOCTENEHHO COBEPLUEHCTBYA arnapa-—
TYpY, A MONy44N pe3ynbTaThl yaMBUTENBHOMO XapakTepa.
Hanpumep, Koraa KoHew TAXEnoro Xene3Horo CTepXXHN
NPOTankKuBAMNCA BHYTPU KOHTYPa, HaxoAsLUerocs nog
60nbLMM HanNpAXeHueMm, BbINo JOCTaTOYHO HECKoNb—
KVX CEKYHR, 4T06b1 HarpeTb CTepXeHb 40 BbICOKON TEM—
nepartypbl. [laxe TRXenble KyCKU Apyrnx MeTanfos Ha—
rpesanuce Tak 6bICTPO, Kak Byaro oHW pacnonaranuch
B rneyun. Korga cnnouiHylo pyuyky, CAenaHHyio 3 nucra
onoBa, NoMeCcTUM B KOHTYP, METann ToT4ac Xe pacnna-
BUNCA; 3T0 AENCTBME MOXHO CPaBHUTL CO B3PbIBOM, U
B 3TOM HET HUYero yauBuTeNnbHOro, NOCKONbKY notepu
Ha TpeHue HakanmBanuch B HEM CO CKOPOCTHIO, BO3—
MOXHO, IBCATL NnowwaguHbIx cun. Macca nNnoxo nNposo—
AVMOro mMartepuana sena cebs aHanornyHo, u korga



KONBY NoJ BbICOKUM PaspsiXeHNeM 33CYHYIN B KOHTYP,
CTeKO Harpenoch 3a HECKONbKO CEeKYHA, NoYTU 0 ToY—
KV NNaBneHus. .

Korga A BrnepsBeie Habniogan 3atu noTpsicaloLume
OEeNCTBUA, A 3anHTEpecoBanca U3y4eHneM mUx BAUAHUA
Ha XuBble TKaHW. [1OHATHO, 4TO A NPUCTYNWM K Aeny co
BCEMWU HEOBX0QUMbIMKM NPenoCTOPOXHOCTAMK, U Npa-—
BUMNLHO cpenan, NOCcKonbky MHe 6bINo ACHO, 4TO Npw
BUTKE NLLIb B HECKOSBKO OQIOMMOB BviameTpe cosna—
Banack 3NeKTpoasuXyLias cwna bonee 4em B OECATb
ThICAY BONbLT, U TAKOE BbICOKOE faBneHwe Gonee 4em
AOCTaTONHO ONs CO3[AHURA PaspyLuUTeNbHbLIX TOKOB B
TkaHn. CraHoBuNOCh BCe Gonee o4eBUAHbIM, YTO Tena
CO CPaBHUTENLHO HU3KOW MNPOBOAUMOCTLIO GbICTPO
HarpeBannChb 1 AaXe 4acTU4HO paspywanucb. MoxHo
BOO6pasuTL Moe yaueneHue, Korga s obHapyXxun, 4To
CMOry NPOCYHYTb CBOIO PyKy Wik moBylo Apyrylo 4acTtb
Tena BHYTPb KOHTYPS ¥ fepXaTh ee Tam 6e3HakasaHHD.
HeopgHOKPaTHO NOQTANKMBAEMbIA XENnaHUeM NPoBeCTH
HOBbLIE U NonesHbie HabnogeHya, 8 ¢ rOTOBHOCTLIO N
6eccosHaTenbHO BBINONHAN 3KCNEPUMEHT, CBA3aHHBIN
C HEKOTOPbIM PUCKOM, KOTOPOTO eBa N MoXHOo 6kina
n3bexaTb B fiabopaTopHON NPaKTUKe, HO A BCEeraa Be—
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pun 1 BEPIO Cenvac, YTO | HUKOTrAa He npepnpuHuman
HW4ero Takoro, rae, N0 Moemy MHEHUIO, LLIGHChI NOBPEeX—
AeHUA BbINM Tak BbICOKK, KaK Korfa A NOMECTUN CBOH
rofoBy BHYTPW NpPOCTPaHCTBa, B KOTOPOM AEACTBOBaMM
Takue Y>XacHble paspyLunTenbHbie cunbl. OgHako s Tak
‘nocTynan, n HEOQHOKPATHO, ¥ HUYero He Yyscteosarn. Ho
A TBepAo ybexaeH, 4To MMEETCA OrpOMHaRA OMacHOCTb
NpY BLINONHEHWN TaKOro 3IKCNEPUMEHTA, U KTO—TO, KTO
CTYMAT Ha LIar aansLie, Yem 1, MOXeT BbiTb MIHOBEHHO
YHUHTOXEH, NOCKONbLKY MOryT CyLecTBOBaTb YCNoBuUS,
CXOAHbLIE C TeMMW, KOTOPbie Habnioaanucs C BaKyyMHON
konbon. OHa MoxeT BbiTk NOMELLEHa B rone KOHTYpa,
HaX0[ALLEerocA Nnof CUNbHLIM HAaNPAXEHWeM, U Noc—
KONbKY TpaekTopus (KOHTYP] Ans Toka He chopmMrpoBa-—
Ha, OHa OcTaHeTcA XonogHoW 1 He Byner pacxofoBaTth
MPpaKTU4ECKU HAKAKOM 3Heprun. Ho B TOT MOMEHT, Koraa
NPOXoAMT NepBLi cnabbiii TOK, HONbLUAsS 4acTb SHEpPTK
KonebaHu yCTpeMnseTcs K MecTy notpetnequs (pac—
xofa). Ecnu npv kakoM—T0 BO3AEACTBMM TOKOBEAYLLEA
[OPOXKa NPOAGET Yepes XUBYIO TKaHL N KOCTU rono—
Bbl, TO pe3ynsTaTom Byaet MrHOBEHHOE UX paspyLueHne
n cMepTb 6e3paccyaHo xpabporo akcnepumMeHTaTopa.
Takowt meton ybuircTea, ecam 6bl OH Gbin BbINONHEH,
6bin 66t abconioTHO HeaboneaxerHbiM. Tenepb, NoHemy
B NpocYpaHCcTBe, B KOTOPOM NPOUCXOAUT TaKas cyma—
TOXa, OCTAETCA HeNOBPEXAEHHON X1BasA TKaHb? KTo—
TO MOXET CKa3aThb, YTO TOKU HE MOFYT NpoxXoauTb U3—
3a OrpoMHON CamouHAyKLWKY, NPoaBnsaemMon 60nbLLION
TOKONpoBOAALLERn maccon. Ho atoro He MOXET GbiTb,
noToMy 4TO Macca metanna obnanaet 6onee BbICOKON
camounHaykuuen n Tem He meHee Harpessetcq. Kro—
TO MOXET YTBEPXHaTb, 4TO TKaHWU 06NafaloT CIMLLKOM
6onbLuuM conpoTusneHvemM. Ho ato He MoxeT ABNATL™
CA NPULNHOM, NOCKOIBbKY BCE AAHHLIE NOKa3bLIBAIOT, YTO
TKaHW NpOBOAAT TOK AOCTATO4HO XOPOLLIO, KPOME TOro,



y Tef CO CPaBHUTENbHO OAWHAKOBbLIM CONPOTUBNIEHNEM
3HauMTeNbHO NoBLILLAETCA Temneparypa. Kro-Tto Mo—
XeT rnpunucaTte o4esuanyio 6e3speaHocTs konebanui
TOKa BbICOKOW YAENbHOM TENNOEMKOCTU TKaHW, HO faxe
rpyb6as KonMyecTBeHHasA OLeHKa 3KCNepUMEHTORB C Apy-—
MMM TENaMK MOKA3LIBAET, YTO 3Ta TOHKA 3PEHUA HECO—
crosrensHa. EguHcTBeHHoe npasaonoaobHoe obbsacHe -
HUe, KOTOpoe A MoKa Hawen, 3To TO, YTO TKaHu — 310
KoHAeHcaTopbl. JIMWb 3TO MOXET 0B6bACHUTL OTCYTC—
TBME BPEAHOro Bo3gencTBuA. Ho yauBuTenbHO TO, 4T0
KaK TOfIbKO CO3faeTcs reTeporeHHan (pasHopoaHas)
uenb, HaNpuMep nNpu B3ATAN B PYKU METaNM4ecKoro
CTEPXHA ¥ CO30aHUU 3aMKHYTOW uenw, ouwlylaerca
NPOXOXAEHWE TOKOB Yepes pyki, U OTHETNIMBO 3aMETHb!
ppyrue cgvsuonorudeckue adpektol. Camoe cunbHoe
BO3ABACTBUE, KOHEYHO, [OCTHUIBETCS, KOTAa Lenb Bo3—
6y>XaeHnA uMeeT NUllib ORVH BUTOK, €CNIN COEaNHEHUA
(nopkmoYeHNA) HE 3aHUMAIOT 3HAYUTENLHOW YaCTN 06—
Wer [JfiHbl KOHTYPa, B KAKOBOM CryHae akcnepumeH—
TATOPY CnegyeT HaBepTeTb HaUMEHbLIee KONMUYeCTBO
BUTKOB, TLLETEALHO OLBHUB, YTO OH TEPAET, yBENn4nBan
KONU4ECTBO BMTKOB, U 4YTO OH NpuobpeTaet, UCnonbL3yn
Takum 06pasom GAnbLLIYI0 BONIO0 CYMMAEPHOW Anukbl
KoHTYpa. Hy)XXHO NOMHUTL, 4TO, KOrAa KaTywika Bo3byx—
LEHNA UMEET SHaUMTENBHOE YMCNO BUTKOB U HEKOTOPYIO
ASIMHY, BIURHWE 31EKTPOCTATUHECKOA UHAYKLNA MOXET
NPesocXoanTb (MMETL NepeBec), NOCKONbKY MOXET Cy—
LL{ECTBOBATL O4eHb B0MbLLAA PA3HOCTL NOTEHUMAN0s —
CTO ThICAY BOfbT U 6ofiee — mexXay rnepsbiM W Nocnen-—
HUM BUTKOM. Ho Takoe BnMsHue NpUCyTCTBYET BCeraa,
A3Xe KOraa NpUMEHAETCH 0MH BUTOK. )
Ecnum Yenosek NOMELLIEH BHYTPY Takoro KOHTYPa, nio—
6ble KyCKn MeTanna, faxe MasneHbLKoro pasmepa, oLy-
TUMO HarpesaioTcA. bes comHeHus, oHu Takxe GyayT
HarpeBaTbCA — 0Co6eHHO ecnn oHWM ByayT cTanbHble
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(xenesHbie), — Korpa oHn BBEAEHbI B XWUBYIO TKaHb, 1
370 nNpepnonaraet BO3MOXHOCTb XMPYPru4eckoro sme—
LIATeNLCTBA NP NOMOLLV TAKOT0 METOAA. 3TUM HOBLIM
cnocofoM MoXHO 6bin0 Bbl CTEpMNN30BaTh paHbl NMbo
onpefenaTe MeCTOHaXOXAEHNe WNu [axe uasnekaTb
" MeTannM4eckmue npeamerthl, NMB0 BLINONHATL Apyrue
onepauum nogobHOro TvNa B npeaenax cdepbl xupyprn—
4YecKoW geaTenbHocTn. -

BonbWMHCTBO NepeYrcneHHbIX Pe3ynLTaTos v MHO—
rue apyruve, euie bonee sameuvatenbHble, CTanyu BO3—
MOXHb! fililib NPWU MCNONb30BaHN Pa3PRA0E KOHOAEH—
catopa. BeposTHO, o4eHb HEMHOMME — Jaxe cpeav Tex,
KT0 paboTtaeT B CxogHbix 0611acTaAX, — MOTYT NONHOCTLIO
OLIEHUTb, KaKuM YyAecHbIM MHCTPYMEHTOM B AeNCTBU—
TEMbHOCTM ABNAETCA KovaeHcatop. [lo3sonbTe MHe
0OBbACHUTL 3TY MbICNL. HEKTD MOXET B3ATb KOHAEH—
caTop, AOCTATOYHO ManeHbKWi, 4TobBbl NOMECTUTLCA
B K8PMaHe XUneTku, v, YMEeNo UCronbays ero, MoxXxeT
c03/aTb 3NeKTPU4YECKoe HanpsxXeHne B 60MbLUIoM ne—
peunsbbiTke — B COTHM pa3s GonbLue, 4eM Heobxoaumo;
6onblue, Yem TOo, 4TO NPON3BOANTCA camon DoNbLLIDNA,
Korga-nvbo CO3RAaHHOW CTAaTUHECKOW matuvHol. Vinn
OH MOXET B3ITb TOT € KOHASHCATOP U, UCNOSb3YR ero
VHaye, MOXeT NONYy4UTL Takue TOKW, NPOTUB KOTOPbIX
TOKM CaMon MOLLIHON CBapOYHOM MaLvHbl COBEpLLeH—
HO HUHTOXHbIL. Te, KTO Hann4kaH NoNyNapHLIMKA MABAMN
0 HanpsXeHnn MaLmMH CTaTUMECKOro 3f1eKTpu4ecTsa
M TOKax, Nnony4aembix npy NOMOLL TPOMbBILLAEHHBIX
TpaHctopmaTopos, ByAyT NopaXeHb! NPUBEAeHHbLIM yT-
BEPXAEHVEM, XOTS ero NPasoTy Nerko ysuaeTb. Takue
pPe3yNnLTaThl Nerko Nosy4YaeMbl, NOTOMY YTO KOHAEHCa—
TOP MOXET paspaXaTb HAaKOMNEHHYI0 3HEPruio 3a He~
BEPOATHO KOPOTKOE BPeMsA. HU4ero noxoxero Ha aro
CBOWCTBO HEM3BECTHO B thusnyeckon Hayke. Cxaras
npyxuHa, unu akkymynatopHas 6atapes, wwm nioboin
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ApYrov B4R yCTPONCTBA, CNOCOGHbLIN COXpaHATL 3Hep—
rI0, He MOXET 3TOro CAEeNatsk; ecnu Bl OHX 3TO MOTAN,
MOXHO 6biio Gbl CoBepLLIaTh HeBooGpasuMble Belw
npw nomMoLm 3tux cpeacTs. O4eHb 6nnakoe npubnmxe—
HUE K 33pAXEHHOMY KOHAEHCATOpY — 3TO Hpu3aHTHoe
B3pbiB4aTOE BELUEeCTBO, Hanpumep auHaMuT. Ho paxe
CaMbliit CUfbHBIA B3PblB TAKOr0 COEgUHEHWUA He upeT
HW B KaKOe CpaBHeHWe C pa3psfoM KOHfeHcaTopa.
Mockonbky, B TO BpeMA KaK AaBneHus, KoTopbie nony-—
HaloTCA NPU AETOHAUUN XUMWHECKOro COeAUHEHNS, U3~
MEpPRIOTCA NEeCATKAMN TOHH Ha KBaapaTHbLIN QionMm, Te,
KOTOPbIE Bbi3bIBAIOTCA Pa3psXEeHMAMA KOHAEHCaTopa,
VUCHUCNAKOTCA ThICAYaMW TOHH Ha KBaOpaTHbIA QIOAM,
n ecnn Hbt BbINOD BO3MOXHLIM CO3[aTh XUMU4ECKUN
NPOAYKT, KOTOpbin Gbl B3pLIBANCcA Tak Xe 6biCTpo, KakK
KOHBHCATOP MOXET PaspRXaTbCs NPU YCNOBUAX, KOTO™
pbie MOryT BbiTb peanuayemsl, — TOrAa YyTo4Ka TaKoro
BetLecTsa, 6e3ycnosHo, Obina 6bt fOCTATOHHON, YTO6L!
chenaTh 6ecrnonesHbiM Cambiit 6oNbLION NNMHKOP (YTo—
6bl 3aMEeHUTL CaMblil 6OMbLLON NUHKOP).

‘Tlocne npumeHeHWA VHCTpyMeEHTa, obnagatowero
TAKMMU UAEBNBHLIMW CBOMCTBAMW, B ROTOPbLIX A Gbin
y6exaeH 3aponro fo 3Toro, HacTynuT 0CO3HaHUe ero
BaXHOCTW, HO 7 CBOSBPEMEHHO MOHRAN, 4TO npuger-—
cA npeogoneTs Gonbluue TPYAHOCTW, NpPeXAne Yem oH
CMOXET 38MeHUTb MeHee coBepLueHHbie Npubopbi,
Ucnonb3yeMble 8 HacTosRLLee BpeMa anA pasHoobpas—
HbiX TpaHctopMaLun aneKTpr4ecKon aHeprun. Takux
TpyoHocTei 6bino mHoro. O6bIYHO M3roTaBNUMBaeMble
KOHAEHCATOPbi camu Mo cebe 6biny Head ek TUBHbIMK,
NPOBOAHWUKIY — HE3KOHOMUYHBLIMW, CaMas Ny4tLan u3o—
nAuus He oTeedvana TpebosaHusaM, a yCrnoBua QNA Hav—
Honee athdhexTBHOK KOHBEPCUM GbINO TPYAHO o6ecne—
yute. OgHa TpyaHOCTDb, koTepas bbina 6onee cepbesHon,
4YeM BCe 0CTanbHbIe, U K KOTOPO A NPUBIIEK BHUMaHME,



Koraa snepsbie onucan aTty cucTemy TpaHcgopmMaumm
3Hepruu, 6uina oGHapyKeHa B ycTponcTeax, oba3atens—
HO MCNoNb3yeMbix AnNs (perynMpoBaxuns) ynpasreHws
3apagammu 1 paspagamMu KoHgeHcatopa. Oxn 6uinm He—
[OCTaTOMHO 3(PPeKTUBHBIMA N HAAEXHBIMWA, CUMBHO
OrpaHu4uBana NPUMEHEHUE CUCTEMDI U SINLLIAA ee MHO—
rAX LEeHHbIX CBOWCTB. B TedeHue HecKoNbKux neT A Nbl—
Tancsi NpeogoneTsy 3Ty TPYAHOCTL. 3a 310 Bpems Gbino
NPOBEQAEHO OrPOMHOE KOMUYECTBO AKCMEPUMEHTOB C
3TUMK yeTporcTeamn. MHorue n3 HUX BHavane pasanm
HaaeXay, Ho B KOHUE He YAOBNETBOPANN HYXHbIM Tpe-
6osaHuam. C HeoxoTol s BePHYNCH K uaee, Hag KoTopon
paboran 3agonro go 3toro. OHa 3axkspyanack 8 ToMm,
4106bl 3aMBHUTL OObIYHbIE LLIETKU U NamMenn Konnek—
TOpa Ha XWAKOCTHbIE KOHTaKTbl. A TOraa CTONKHYNCA C
TPYAQHOCTAMMW, HO rofibl, NpoBefeHHbie B naboparopuu,
He MpOoLLM [apoM, 1 s gobunca yocnexa. BHavane Heob—
XoAMMo GbiN0 06ecrneynTs LIMPKYNALUWIo XUOKOCTH, HO
nepeka4Ka ee HaCOCOM oKasanach HenpakTuyHon. Mo-
TOM NOCETUNA CHACTNNBAA naes 0 ToMm, 4Tobbl caenats
HACOCHbI MEXaHW3M COCTaBNAIOWEN Npepbisatens
uenu, oTKpbIB 1 TO, ¥ Bpyroe B pe3epsyape, 4Tobbl u3—
fexaTtb OKUCNeHuA. 3aTeM HacTan Yepef HecKoNbKux
NPOoCTLIX Cnoco6oB NOAOEPXaHUA LIMPKYNALWK, Kak, Ha=
npuMep, BpalueHue pTyTi. 3ateM A HBY4UIICA CHUXaTb
W3HOC W NOTepw, KOTOPbie BCE elie CyLIecTBOBanu.
1 6010Cb, YTO 3TOT OTHET, NOKA3LIBAIOLLIWKA, KBK MHOI0
ycunui 6bin0 NOTPaveHo Ha 3T, Kasanoch Bbi, He3HaU—
TenbHbIE feTanu, He NepenaeT BLICOKOW MbICNTU O MOKX
BO3MOXHOCTSX, HO Al MPU3HAIOCk, YTO MOEe TeprexHue
NoABEPranoCh UCNLITAHUIO I0 CAMOro KoHUa. B koHue
KOHLIOB A MONy4un yaoBneTsopeHue oT Co3aHnA Me—
XaHV3MOB, KOTOPbI€ NPOCTLI 1 HaAEeXHbL! B paboTe, He
TpebyloT NPaKTU4eCKW HUKaKoro BHUMaHWA 1 CrocobHbI
BO30ENCTBOBATL HA TPAHC(POPMAUMUIO 3HAUUTENbLHDbIX



KOANUYECTB 3HEprumn C U3PARHON aKoHoMMUeR. 3To He ca—
MOE MnyHLUee, 4To MOXHO Obi10 CAeNnaTh, HO Kak Bbi TO HK
6b1n0, CAENAHO 3TO YAOBINETBOPUTENBHO, U R YYBCTBYIO,
4TO CaMOe TpyaHoe 3aAaHine.

Bpau Tenept CMOXET NONYy4nTb WHCTPYMEHT, CO—
oTBETCTBYIOWMIA MHOruMm TpebosaHusM. OH cmoxeT
MCMOMb30BAaTL €ro B 3MEKTPOTEpanesBTUYECKOM neve—
HUU B BONbLUMHCTBE U3 NEepeYUCneHHbIX cnocobos. OH
CMOXeT obecneynTb cebf TeMu KaTyLuKaMK, KoTopble
emy Tpebyiotcs gm nmoboit ocoboi uenu, aagyt emy
mobon Tok unu nuboe HanpsXeHne, KOTapble OH No—
Xefiaer nonyynTb. Takue kaTyliku GyayT copepxath,
Minllib HECKOMNbKO BUTKOB MNPOBONOKYW, U 3aTpaTol HA UX
nogaroTosKy 6yayT QOCTATO4HO HE3HAYMTENbHLIMW. 3TOT
WHCTPYMEHT OacT BO3MOXHOCTb Bpayy reHepuposBath
PEHTIeHOBCKME Ny4y 3HAUUTENBHO Bonbuen MOWHOC—
T, YEM Te, KOTOPbIE NOMYHATCH C NOMOLLBIO 06bIYHOM
annapatypst. [No—npexHeMy [OfHKHE OCHALLEATLCH NPo—
nasopuTenammu Tpyba, koTopas He ByaeT paspyliaTses
¥ No3BONUT cocpepnoTaunsaTth bonbluee KONM4ECTBO
aHepruy Ha anekTpogax. Korga ato 6yaeT KnoHuposa—
HO, HUYTO He ByneT NpPenATCTBOBaTbL ﬁoporomy v agh-
theKTUBHOMY NPUMEHEHWIO 3TOrO KPECUBOI0 OTKRPLITUR,
KOTOPOE A0MKHO B KOHEYHOM CHYeTe YTBEepAuTb CBOKO
BbICO4AULLYIO UBHHOCTb HE TOMLKO B PyKax XMpypra, Ho
¥ aneKrpoTepanesTa 1, 4To Hanbonee BaXxHo, B pykax
bakTepuonora.

Xotenochk 6bt aaTh obiuee NpeacTasneHune o Nputo-
pe, B KOTOPOM MHOFVUE U3 MOCIEAHUX YCOBEpLLIEHCTBO—
BaHWi B6in BonnoLueHbl. Pacrnonoxexune Yacten Takoe
Xe, Kak B npubope, NpeaAcTaBNeHHOM B NPeabiayLinx
cry4asx, Tonbko Bo36yXxaatoulan KaTyuika c Bubpvpyio—
UM NpepbisaTenemM 3amMeHeHa Ha KaTyilKy C ycosep—
LLIEHCTBOBaHHLIM MpepbiBaTesieM (BbIKNoYaTenemM) KoH-
Typa, Ha KOTOPbI Bbina caenaHa cebinka.

230



3710 yCTPOMCTBO BKNIOYAET B cebA OTAMBKY A C Bbi—
cTynaioLumM Brnepeq wryuepom B, Bo BTynKe KoTopo—
ro ceobopHo BpauiaeTcs Ban a. Ban Hecet apmatypy
BHYTPU CTaUMOHapHoro Bo36yxatoLuero marsmura M v
nenbi ctaneHan 6apaban D ¢ npepbisaTenem. Bryrpu
- Bana a8 KOHUEHTPUYECKM C HAM pa3meulieH MeHbLLun
Ban b, koTopbin Takxe nMmeeT NOABUXHOCTL B LLIAPU—
KOMNOALWMNHMKAX 1 nogaepxusaet rnpotusoeec F. 3toT
NPOTMBOBEC PACcnonoXeH Ha OHON CTOPOoHe, a8 Bankl
a n b HaknoHeHb! K BEPTUKANY; NPOTUBOBEC OCTaeT—
cA HenoasBwXHbIM, Nockonbky GapabaH spawuaeTcs.
K npotmBoBecy F npukpenneHo ycrponcTtso R B hopme
KOBLUA C 04eHb TOHKMMW CTEHKaMMW, y3K0e Ha KOoHUe,
6nuxanLuem K Gapabary D, u 6onee wmpokoe ¢ gpyro—
ro koHua. HebonbLuoe KONMYEeCTBO PTYTH NOMELLEHO B
6apabane D. bapabaH BpailaeTcs MPOTUB Yy3KOro KOH—
U3 KOBLUA, NOPUMA XUAKOCTY 3axBaThiBaeTcs 1 3abpa-—
CbIBAETCA B TOHKUW M LLMPOKUIA NOTOK NG HanpasneHuo
K ueHTpy bapabaHa. BepxHaa yacTb nocnegHero repme—
TWHHO 3aKpbiTa CTanbHow wanbon. K aton wanbe Ha
CTanbHOM CTepXHE L KpernuTca ToXe CTanbHOM AnCK
F, cHabxeHHbI HEKOTOPbIM KONUHECTBOM nonatok K.
, CrepxeHnb L nsonuposan wanbamm N ot 6apabana D,
¥ AnA yno6cTea 3anonHEHUs PTYToio NPeaycMOTPeH Ma—
neHbkwii wHek 0. bont (cTepxens) L, 06pa3ayroiumia opHy
KAEeMMY rpepbiBaTesns Lienu, NpUCoeamuHeH MegHoM no—
NOCKOM K NepBrUYHOMY KOHTYPY p. [ipyro KoHeu nepeuy—
HOW KaTyLuKy BefIeT K OQHOM U3 KNemMM KoHgeHcatopa
C, ycTaHoBneHHOro B oTceke kamepb! A. [lpyro#n otcek
TOW Xe Kamepbl 33pe3epBupoBaH ans nepexknio4aTens
S u knemm uHcTpyMmeHTa. [pyras knemma KoHaeHcaTo—
pa npucoeguHeHa K getanu A n yepes Hee Kk 6apabaHy
D. Korpa 6apabaH Bpaiyaercs, nonatku K 6bicTpo BCTy—
NalT B KQHTAKT C NOTOKOM PTYTA U BLIXOAAT U3 3TOr0
KOHTaKTa, Takum 06pa3oM 3amMbikas 1 pa3mbikas Lemnb
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B 6bICTpON nocneaosaTensHocTu. C Taknum npucnoco6—
NeHneM nerko QOBUTLCA ABCATM ThICAY BKNHIYEHWI 1
BbIK/HO4EHU B CekyHRy, n aaxe Gonbuwie. BropuyHas
o6moTKa a cpenaHa U3 OByX DTOeNbHbIX KaTyLIek 1 yC—
TPOEeHa Tak, YTO OHa MOXET CABUraTbCA [CKONb3auTb), a
MeTannMyeckas nonoca B ee CepevHe CoeauHAET ee C
nepBUYHON KaTyLLKOR. 3TO CAEenaHo Ansa Toro, Y4Tobbl He
[ONYCTUTL NOSIOMKN BTOPUHHON 0BMOTKW, KOFAa ofHa
13 KNEMM NeperpyxeHa, KaK 3To 4YacTo NPOUCXO[NT NpY
paboTe peHTreHosckux Tpybok. Takas diopma kaTyw—
KU CMOXET BblAEepXaTb 3HauMTeNbHO 66nbiuve pasHo—
CTW MOTEHUMAroB, Yem KaTyLIKW, CKOHCTPYUPOBaHHbIe
06b14HbLIM CrOCo60M. :

[Osurarens umeeT 06MOTKY BO36YXOEHWA K apMaTy—
py, HabpaHHbie U3 NNaCTUH, TaK 4TO OH MOXET UCMOoNb—
30BaTbCA NPU NUTGHUA KOHTYPOB U MEpPeMEHHbLIM, U
NOCTORHHLIM TOKOM. Banbi pacronaraloTea KaK MOXHO
6nvxe k BepTukany, 4yTobbl He Bbino Npobnem co cmas—
Kow. Takum 06pa3om, eguHCTBEHHOR, YTo Tpebyer Heko—
TOPOro BHAMaHUA, — 3TO KONMEKTOP ABUraTens, Ho Tam,
roe Bceraa AOCTYNEeH NepeMEHHbIA TOK, NCTOYHUK BO3—
MOXHbIX NPOGNEM fierko yCTPaHUM. +

MopcoepuHeHNs 3aNeKTPU4ecKoro KOHTypa 3TOro
npubopa yxe 6binv Nokasarbl, @ €nocob paboTsl Gbin
06bACHEH B NEepuogu4eckx XypHanax. O6biuHbIA cno—
cob noacoeauHEHUA — B KOTOPOM KileMMbt Lieny nuta-—
Hus (cHabxeHus) ¥ CaMOUHAYKLIMOHHAA KaTywwka ans
NoBbILLEHWR HanNpPRXeHWs, KOTopan coeguHeHa nocne—
[OBaTENbHO C KOHAEHCATOPOM U NepBUYHON 06MOTKOW.



TECJIA O QPECCUPOBKE XXMBOTHbIX
INEKTPUECTBOM

New York Journal — 6 ¢heBpans, 1898

rnaBHomy pefakTopy XypHana:
«MHe KaxeTcs, 4TO CYLUECTBYIOT UHTEepecHbIe

BO3MOXHOCTW A1 APECCUPOBKU XXMBOTHbLIX NPU NOMO—
W anekTpyyecTsa. KoHe4Ho, 3To BHE MOEW KOMMEeTeH—
UMK, HO upen NOAYUHEHWUR NPY NOMOLLM 3NEeKTPUYecTsa
CTaHOBMTCA NpaBponofobHOM, KOrpa YenoBek 3HaeT o
ero cune 1 06 MHCTUHKTUBHOM CTpaxe, KOTOPoe XUBOT—
HbIE UCMbITLIBAIOT NEPEef HeM3BECTHBIM. DNEKTPUHECKWUIA
METO[ K8XeTCa MHe 60nee rymaHHbIM Mo CPaBHEHUIO C
TeMW, KOTOPbIE UCMOMb3YIOTCA Ha NPAKTUKE, — XMbICT,
ropsiume yTiorm 1 nekaperea (HapKoTUKK) — U HAHOCAT
noctosHHbIA Bpep, B TO Bpems kak msundeckue addex—
Thi 3NEKTPUHECKOrO LLIOKA BCKOpE NPOXOANAT, OCTaBNAn
TONbLKO MOpanbHble 3thdeKTb!.

Takyio paboTy BbIfIONHAET NPUFNBLUEHHBLIA apeccu—
POBLLMK, HO i AYMAI0, 4TO BO3MOXHO CO34aTb annapa-—
TypY. KoTOpan Marna Bbi GbiTb MEHEE ONACHON ANA Yeno—
Beka. A He xenato, 4To6bl MeHA NOHANW, Kak ByaTo A Npy-—
[al0 3TOMY BORNPOCY MHOFO rNy6oKOMBICNUA, HO A BEPIO,
YTO ECA BMECTO 3atLMTHOrO BAaTHUKE APECCUPOBLLUK
ucrionb3yeT Nanoyky ¢ asymMa 3ybuamu (Bunkamm) Ha
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OQHOM KOHLE, pe3ynbTaThkl 6yRyT ny4ywe. Takas nanoy-
ka b6bmna bbi npucoenuHeHa K nNuTalowmm kabensm v
Morsa 6biTe NpURoXeHa K Mo6ok HacTy Tena XnMBoTHO—
ro no xenaHwio. [iga aybua (sunkun) No cyTv ABNAIOTCA
NONOCXMUTENbHBIM U OTPUUATENbHBIM 3MEKTPUYECKUMUA
nonocamu. [py noMoLLW Takon Nanoyky y XMBOTHOMO
MOXHO CO3[aTb LWOK, €r0 MOXHO OrnyLLInUTb Uk yﬁmb B
3aBUCUMOCTU OT TOrO, 4TO TpebyeTcs.

Yrobbl CNpaBnsiTbCA C XMUBOTHLIMW, NPbIraowmmMn
Ha NMoAen B KNETKax, MOXHO pacTaHyTb MeXAy apeccu—
POBLUMKOM ¢ CYGBLEKTOM 3KpaH U3 KPenkow, HO rekom
NpOBONOKM {CEeTKM), NPOBOAA JOMKHbI BbITh NonepemeH—
HO NONOCXUTENBHBLIMWN U OTPULATENEHLIMU N COBANHEH—
HbIMW Yepes perynaTtop (CTabunnaaTtop) ¢ reHepaTopom
NOCTOAHHOro Toka. I'locne Napbl NPLKKOB, KOTOPbIE 0T—
LUBbIPHYT XWBOTHOE B HanonosuHy Gecco3sHaTensHoM
COCTOsHUM 06paTHO B Yron, XeflaHue HeOXUAAHHO NPbi—
raTtb nponageT y Hero Haponro. (Cnegylowan ctaTbs No—
ABUNAchb BMECTE C npe,quymew Mpara, 22 sxBapsa. —
lpum. pen.)

Hayka npuwna Ha nomoulb YKPOTUTENID NbBOB B
BOMPOCe NpUpyYeHns AUKOro XNBOTHOro. HakaneHHbIn
Aokpacka yTior B 6yayuiem byaeTt oTcTaBneH B CTOPOHY
KaK HeHYXXHbIN 1 ycTapenkiin. Haxopawumecs nog Hanpa—
)XEHVEM NPOBOLA3, MNPOYCKaoLLMe 3NEKTPUYHECKUA TOK
¥ CnocobHble 0OCTaHOBUTL Camble CBUPENLIe NbBUHDBIE
aTakwv, Bbl3BaTb 0XOI Y1 MOKanNeYnTb CUNBLHO XWUBOTHOE,
3aMeHUnKn nneTtb ¥ o6XuUratlowmun yTior. ABCTPUACKUA
ykpoTutenb noeos Louis Koernmenich 6bin nepsbiM, KTO
MCNonL308an NOMOLLIL paspﬁna ANA NPUPYYEHUA anKMX
3sepen.

Koemmenich n3o6pen Tak Ha3biBaeMbi 3neKTpu—
Yeckun nokoputenb. 370 3KpaH (3awmTHOe YCTPOWUC—
TBO) U3 3NEKTPU4ECKUX NPOBOAOB, KOTOPLIE KPEenaTCA
Ha CnuHe YKPOTUTeNs v COBOMHAIOTCA C reHepaTopoM
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NOCTOAHHOIO TOKA NPY NOMOLLK KaTyLLIKU NPOBOA0B A0~
CTaTOYHOM gNnHLL YTOBLI NepemMeLLaTbes rno KneTke.

B pyke oH 6ygeT aepxartb 3apsXKeHHbI MeTannnyec—
KWW Wwap Ha N30M1MpoBaHHON Py4Kke, YTO COOTBETCTBYET
HakaneHHoMy JoKpacHa yTiory, npMMeHsasLueMycs pa—
Hee. '

[eHepaTop NpUBOAUTCA B AeNCTBUE 8CCUCTEHTOM 38
npepenamu KneTku.

Kak TonbKo f1eB NoKa3biBaeT XenaHue HanacTb Ha
YyKPOTUTESNA, OH BCTPEYaeT 3Ty aTaKy, YMbILLNEHHO no—
BOpa4MBanACh KO NbBY CNNHOM U ABHO NOACTPEKAaRA ero
K Hanapexuio. Korpa »XVBOTHOE NpbIraeT, ero naribl KoH—
TaKTVPYIOT C 3NEKTPUHECKUM-3KPAHOM, 1 3BEDb NOnyYa—
et ygap 8 1500 BoneT.

Onepatop MOXeT, ecnu HeobxognMO, YBENUHUTL Ha~
npsxeHue, 4Tobbi LLIOK BbI3Ban CMEPTb XWUBOTHOTO.

Io cux nop ato yctponcTeo paboTano Kak sonwebt—
Hoe cpeacTeo. OpgHa no3a paspsga AoctaroyHa oS
NbBa CPeRHUX Pa3Mepos. XNbICTbl U iaXe HarpeTbie JO—
KpacHa yTiorn He Bbinn 04eHb CTPaLLHLI Q1S )KUBOTHbIX,
0QHAKO0 HY OHO M3 HYX He JocTaBuno nNpobnem gpeccu—
posLuvky Koemmenich nocne Toro, Kak XXuBoTHOE nosy—~
yuno yaap cunon 8 1500 sonkT. Korga 6ut Koemmenich
HW BXOAWUN B8 KNETKY MOCIe Takoro 3feKTpM4EecKoro so3-—
AEBVCTBMA Ha NibBA, NOCNEAHWUA BCErAa CbeXMBANCA OT
cTpaxa B yIiy KNetky U HAKOra He HyXAancs B Aanb—
HeuLieM HakasaHuny.



O BPEAHLIX BO3AEACTBUNAX TPYBOK
NEHAPQA N PEHTTEHA

Electrical Review — 5 mas 1897 roga

bICTPO pacTywlee ucnonb3osaxue Tpybok MNeHapaa,
PeHTreHa u Kpykca B Ka4ecTse Bpa4ebHbIX MHCTPY-
MEHTOB WU UHCTPYMEHTOB /1A UCCnefoBaHuii B nabo—
paTopuaxX AenaeT xenarenbHbiM — 0co6eHHO NpUHUMan
BO BHUMaHWe BepOATHOCTb OnpefeneHHbIX BpeaHbiX
BO3AENCTBUIN HA YENOBEYECKIUE TKAHIA — U3yHeHue Npu-—
pogbl 3TUX BO3AeNCTBUA. 3T0 cneayeT caenarb, YTobbl
BbIICHUTb YCIIOBMA, NPY KOTOPbIX OHX Haubonee BEPOAT—
HO UMEIOT MECTO, U (4T0 0COBEeHHO BaXKHOWNS NPaKTUKY—
lowero Bpa4a) 4Tobbl COCTaBUTL NOHATHLIE U NPOCTLIE
npaBuna UCcnonb30BaHWA Takow annapartypbl, Aabbl He
HaHecTu speg naumeHTaMm. 41o-T10 Hanogabue cylecT—
BYIOLLWX NPaBunN NPUMEHEHUS HBAEXKHbIX NEKapPCTB.
Kak s otmetun B npepbigywiemM coobuiexun (cm.
Electrical Review ot 2 gekabpsa 1896 roga), Hu ogHoro
3KCMEepUMEHTaTOPa He Hafo yAepXuBaTb 0T CBOBOAHO~
ro UCMoJIb30BaHWUA PEHTTEHOBCKUX Ny4en n3—3a 60A3HM
ux BpegHoro Bo3gencTeusA. CoBepLleHHO HENpaBwUIibHO
pacnpoCTPaHATL CYXAEHWS, KOTOPbIe MOMYT NPenATc—
TBOBAaTbL NPOrpeccy U Bbi3biBaTb NpegybexaeHve Npo—
TUB O4EHb MONe3HOro 1 MHOroo6eLLaloLLero OTKPLITUR.
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OpHako He 6yaeT NoxXBanbHbLIM U UFTHOPUPOBaHKe onac—
HOCTEeW Tenepb, KOrAa Mbl YXe 3HAeM, YTO Npu onpe-—
AErneHHbIX YCrIoBUAX OHW AEACTBUTENBHO CYLLIECTBYIOT.
A cuuralo, 4To Heobxoaumo BbiTb ocBegoMNeHHbLIM 06
3TUX OMACHOCTAX, NOCKONbLKY NPeABuXy NOBCEMECTHOE
npyUMeHeHne HOBOW annapaTypb!, CrocobHOM MCNoNbL30—
‘Bath Ny4n HecpaBHeHHO 6onbluern MoLHOCTY. B Hayy—
HbIX Na6opaTopusix UHCTPYMEHTLE OObIMHO HAaxXOQATCA B
pyKkax NepcoHana, KBanuuumpoBaHHOr 0 B CBOWX AENC—
TBUWAX U CrIoco6HOro XoTs 6bl NPUMEPHO OUEeHUTL pa3Me—
Pbl BIVSAHWA, @ HEAOCTATOK OCTOPOXHOCTY NepcoHana —
Npuv COBPEMEHHOM COCTOSIHMMN HALLIX 3HaHWIA — BNONHE
MOXHO ynosuTb. Ho ecTb u gpyras (Becbma Gonbiuas,
KCTatu] rpynna niogen, UMeroLwx Aeno C Ha3BaHHbIMK
Boitwe npubopamn. 3TO Npexge BCero BpaYu, koTopbie
4YEeTKO OLLEeHUBAIOT OFPOMHbIE BbirOfbl, U3BREKAEMbIE
M3 NPaBUNLHO0 NPUMEHEHUA HOBOFO NPYHUMNA. 310
¥ MHOro4MCneHHbIe HenpPogeccuoHarnbl, KOTopbie oua—
pOBaHbl KPacoTOW HOBbIX AEMOHCTP3LUUA U YBREYEHHO
33HMMAIOTCA 3KCNEPUMEHTVPOBaAHUEM BO BHOBb OTKPbI—
TbiX o6nacTax. MHorvue U3 Tex 1 Apyrux He BOOpYXeHbi
creuuanbHbLIMA 3HBHWAMW 3NeKTPUKS, ¥ BCE 3T Noan
HYXAAIOTCR B HAAEXHON UHAOPMaUUK OT 3KCNepTos,
v ANA HUX rNasHbivM 06p330M HanMucawbl criepyowme
cTpoku. OpHako BBWAY TOro, YTO Mbi NOKA ‘eLie Aaneko
He BCE 3HaeM o0 Npupeoae 3Thx ny4en, 8 6ui xoten, 4Tobbi
nocneqyoLume yTBepKASHUR PACCMATPUBAIMACH KBK He—
 othuumansHele, a Gasupyiolec Ha fobpPocoBeCTHOCTY
MOWX Hay4HbIX PaboT 1 Ha fosepun K 6e30wMBoYHOCTH
MOUX QLLLLIEHWUIA 1 HaBoaeHui.

C tex nop kak otkpbitue npodeccopa Pentreda
6bi10 0bHapofoBaHo, | NPOBOAMN UCCNENOBAHMA B HA—
NpaBneHVAX, YKa3aHHbIX MM, U C NPeBoCXOAHON anna—
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paTypow, Npou3BoAALLen NY4u 3Ha4YUTENLHO Honbluen
WHTEHCUBHOCTH, HYEeM 3TO BO3MOXHO MpW UCNonbL308a—
HUM 06bi4HbIX Npyubopos. O6bl4HO Mon Tpybkn Bbinn
cnocobHbl NOKa3biBaTh TEHb OT pyku Ha docdopec—
UeHTHOM 3KpaHe Ha paccTosHuun 40 unn 50 diytos 1
pAaxe 6onee; A 1 HECKONbKO MOWX aCCMCTEHTOB nogsep—
ranucb BO3AEMCTBUIO 3TMX KoNG No HECKONbKY 4acos B
TeyeHue pabo4ero AHA, U XOTA Mbl NOABEPranvich onac—
HOCTU eXEeRHEBHO, He 6biN0 3aMEHEHO HU ManenLLero
BPEAHOro BO3NRENCTBUSA, NP YCROBWW YTO NPUMEHANUCD
onpegenerHbie Mepbl 6e3onacHocT. HanpoTtus, 6bilo
Ny 3TO COBNAaAeHWEe, UNu BNUSHUE fyyen, nnu pesyneTtaT
KaKoW—To BTOPUYHOW NPUYUHLI, NPUCYTCTBOBABLLIEI NPW
paboTe ¢ konbamu — Kak, Hanpumep, o6pasoBaHue 030—
Ha, — HO Moe COGCTBEHHOE 3[0P0BbEe U 3[0P0BLE eule
ABYX 4enoBeK, KOTopble NoABepranicb BO3RENCTBUIO
flyyels exenHeBHo, Honee U MeHee ynyuLINNoCh, W,
Kakas 6bl H 6biNa NPUHMHAE, HO MY4UTENBHBIN Kallenb,
OT KOTOPOro NOCTOSIHHO CTpagan Z, NonHOGTLIO Npekpa—
TUNCA; aHanorn4Hble yny4wenys Habmoganucs 1y ppy-—
roro Moero CoTpyaHuKa.

Mpwn nony4eHun hoTorpacdnyHeckmx uaobpaxeHun
UMK 1P U3YHEHUU fly4en A CNONL30BaN TOHKYIO amo—
MUHWEBYIO NNACTUHY WM TOHKYIO CETKY M3 anioMUHW—
©BOV NPOBONOKK, KOTOPaA CTaBunack Mexay Tpybkown
¥ YenoBEKOM ¥ NOACOSauHANACcH NPAMO K 3emne nam
yepe3 KoHaeHcaTop. H NpUHAN 3T0 NpefocTepexeHue,
MOCKONLKY MHE BbINo M3BECTHO 3aA0NT0 AQ 3TOrD, 4TO
onpefeneHHoe pasapaXeHne KOXM Bbi3biBABTCA Q4eHb
CURbHLIMK NOTOKaMw (CTpyMepamu), hopMUpYIOLLIMMIN—
CA Ha HeGOoMbLLIMX y4acTkax Ha Tene 4YenoBexka ua—3a
3AEKTPOCTATUMECKOrD BNMSAHWA BBOAA NEPeMEeHHOro
BbICOKOro noTeHumana. H obHapyxun, 4To nossnexHme
STUX CTPUMEPOB U UX BPeAHble NOCNEACTBUR MOXHO
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NpenoTBpaTUTh UCTIDNb30BAHUEM B Ka4YecTBe 3aLuuT—
HOrO 3KPaHa NNacTUHLI MW NPOBOSIOYHOW CETKW, pacno-—
NOXEHHbIX X NOACOEANHEHHBIX TaK, kak bbIno onncaHo
BoiLLe. Bbifio 3ameyeHo, DAHaKG, YTO YNOMAHYTOE Bpea—
Hoe BnuAHME He y6biBaeT NOCTeneHHo, N0 Mepe PoCTa
pacCTOAHUA OT BBOMA, a NPeKpaLLaeTcs BHeaanHo. A He
MOry flaTb Apyroro 06bACHEHUA pasgpaXXeHura KOXw,
KpOMe BfUAAHWA 030HA, KOTOpbIA BbipabaThiBancA B
6onbLuoM KonuyecTse. Bo BCRKOM cnyyae, Takoe 06bac—
HEHWe BLIrMAAUT BRonHe ybeauTensHbiM, n PYroro Mbi
noka npeanoXxuTe He MoxeM. [locnegHas ynomaHyTan
0COBEeHHOCTb TakXe COrnacoBbIBanach C 3TOW TOYKON
3peHus, TaK Kak BblpaboTka 030Ha NpekpaLlaeTca BHe—
3anHo Ha onpenenesHoM paccTORHWK OT BBOAS, Aenan
o4eBMAHLIM TOT (hakT, 4To abconoTHO Heobxopmuma on-—
peneneHHas cuna (MHTEHCUBHOCTL) BO3[EACTBUSA, KaK B
NpoLecce 3NeKTPONUTUHECKOro PasnoXeHNS.

BobinonHss nocnegytotie uccnefoBaHng, A nocre—
[IEHHO U3MEHWUN annapaTypy HeCKorbkumMu cnocobamn,
W TOTYAC Xe Y MeHsA NOABWIAChL BO3MOXHOCTL Habmo—
AaTb BpegHoe BnusiHUe, crnegoBasLLee 3a 0byHeHnem.
Kakue xe nameHeHus A een? Bo—nepsbix, He UCMoNb—
30BaNCcCA aNOMUHUEBbLIR 3KPaM; BO—BTOPLIX, UCNOMb—
3o0Banachb Tpybka, B KOTOpO BMECTO aroMuHmsa Beina
nnaTuHa nnbo B Ka4ECTBE anekTpoaa, nmbo B KauecTse
OTPaXaTensHOW NAACTUHLI, N B-TPEeTbUX, PaCcCTORHUE,
Ha KOTOPOM MMESIO MeCTo BO3filenCTBMeE, Obio MeHblLe,
4em 06bI4HO.

He notpetoBanock MHOM0 BpeMeHw, YTobbl ybeanuTb—
Csi: BBEleHHaA anioMuHMeBas nNnacTvHa Bbina o4eHb
athcheK TUBHLIM CPEACTBOM MPOTUB NMOBPEXAEHUA, NOC—
KOSIbKY PyKa Morna HaxoauTLCA 3a Her Aonroe spems,
Npy 3TOM KOXa He KpacHena, 8 6e3 3Ton NnacTuHbl pyka
o4eHb BLICTPO U NOCTOAHHO KpacHena. 3T1oT gakT ybe-



AVN MEHSA B TOM, 4TO Kakan 6b1 HY Bbina npupona Bpen—
HOro BO3AENCTBUA, OHO B BONbLLLOK CTeNeHn 3aBUCENo
Mb0o OT 3NeKTPOCTaTUYECKOro Bo3aencTeus, nmMbo or
anekTpy3sauum, Moo ot BTOPWYHOTO BO3BENCTBUA Nep—
BbIX ABYX, CONpoBoXaatoLlerocs obpasoBaHnem cTpu—
MEepOoB.

3Ta Mbicnb Aana MHe BO3MOXHOCTb 06bACHUTD, Mo~
“emy uccnegoeaTens Mor Habnogats konby Ha NpoTA-
XeHun Noboro oTpeska BpeMeHun, CTONLKO, CKOMNbKO OH
Aepxan pyky nepeq Tenom, — Kak Npyu 3KkCnepumeHTe ¢
thnyopecueHTHbIM 3KpaHoM — C NPeBOCX0[HOM HEBOC—
NPUMMHUBOYTLIO BCEX HacTel Tena. 3a UCKNIoYeHUeM
pyku. 310 Takxe 06LACHANO, NoYeMy OXOrv B HEKGTO—
PhIX CIly4asX BO3HUKANMN Ha NPOTUBONONOXHOM CTOPOHE
Tena, NpuMbiKaroLlen K hoTorpadmyeckon NRacTuHe, B
TO BPEeMSA KaK y4acTKu Tena, Ha KoTopkie Obino npamoe
BO3[EACTBUE U KOTOpPblE HaXOAWMUCb 3HAYUTENLHO
6nuxe kK konbe v COOTBETCTBEHHO noaBepranuck 60—
nee MOLLHLIM fly4aMm, OCTaBanuUCb He3aTPoHYTLIMK (6e3
oxoroB). Tenepe MOXHO 0BbACHUTL, MOYEMY NBLMUEHT
UCTILITLIBAET OLLLLIEHWE NoKanbiBaHuA HY rnogseprae—
Mo# 0BTy4eHUIo YacTh Tena BCAKWUA Pas, Koraa umeer
MEecTO BpegHoe Bo3fencTeue. W, HakoHeu, 3ta To4ka
3peHus COornacyeTcs C MHOrouYMcrneHHbIMM Habmoae—
HUAMM, B XOfie KOTOPbIX (PMKCUPOBaNOCh, YTO BpegHbie
BO3ASACTBUS MMENW MECTO, KOFfa NPUCYTCTBOBas BO3—
AyX, ofexpna, Aaxe Toncras, Ho He obecneyusaBlian
3aUMmTbl, B TO BPEMSA Kaxk 3TU BO3AENCTBUR NpaKTu4iec—
K1 OTCYTCTBOBanu, Korga sin Cnon XuakocTtu, vyepes
KOTOPbIA Nerko MpoHUKany fy4u, Ho UCKIIlYanuch BCe
KOHTaKTb! BO3AYXa C KOXen.

B panbHeitiuem, Ha BTOPOM 3aTane WUCCNeRoBaHWN,
A CpaBHMBaN Konbbl, cogepxalue TONLKO anoMu-—
HWA, C TEMKU, B KOTOPbLIX CBEPX TOro MpUCyTCTBOBanNa
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nnaTtuHa B Ka4ecTBe aKTUBHOMO Tena, u BcKope crano
BO3MOXHbIM C [OCTATOYHOW O4EBUOHOCTLIO PaccenTb
BCE COMHEHUA, NOCKONbKY MOCNEAHUA U3 YNOMSAHYTHIX
metannos 6bin 3HauuTENLHO 6onee BpeaHbiv, B nogae-
PXKY 3TOro yTBEpXAEHUs MOXHO COCNRaTbCs Ha OawH
U3 3KCMNEepMMEHTOB, KOTOPbIA K TOMY XXe MOXET npoun-—
MOCTPUPOBaTL HEOBXOAUMOCTb MPUHATUA MEp ApPeao—
CTOPOXHOCTV NMpu pabote ¢ kon6amu o4eHb BbICOKOW
MOoLWHOCT. Y706kl BLINOAHWTL CPEBHUTENbHBLIE TECTHI,
Bbinu caenaxbl gee Tpybxu INeHappa ynyuLLEHHOR KOHC—
TpyKumu. O6e copepXany BOTHYTbIN KATOR UK OTpa—
xarens 2 QIoAMoB B anamerpe, U obe Bbinu cHabxe—
Hbl anioMuHUEBOR 3arnyLukon. B opHon U3 Tpyobok Bbin
cpenaH KaToaHbIN hoKyC ANA COBMELLIEHUA C LIEHTPOM
KPbiLLKW; B APYro — KaToAHbIA NOTOK KOHLIEHTPUpoBan—
CA Ha NNaTUHOBOW NPOBOSIOYHON CETKE, YCTAHOBNEHHON
Ha CTEKNAHHOM CTEpXXHE Mo ocu TPYOKK, Ha HeBoNLLLIOM
paccTofHuKU nepen oKHOM. B kaxpaom cnyyae metann
YyTOHY8/CA B LieHTpanbHon 4acTu [0 TaKux pasmepos,
YTO efBa MOr NPOTUBOCTOATE BHYTPEHHEMY [aBneHuo
Bo3gyxa. Mayuan gencteve Tpybok, A NOAHOCWS OOHY
PYKY K YOW, KOTOpas cogepXana TONbKO anioMuHuA,
a apyryio — K Tpybke ¢ nnaTuHoBOW ceTkor. Brniouns
nepsyio 1;py6y, 1 C yamBneHuem Habniogan, Kkak aniomu-—
HVUEBOE OKHO M3AaBansc YWCTLI (ACHBIM) 3BYK (CurHan),
COrNacyoLLMACH C PUTMUYECKUM UMIYIbCOM KaTORHO
ro notoka. lloMecTus pyKy BOCTETO4HO 6IM3KO K OKHY, A
OT4YEeTIMBO NOYYBCTBOBAN, YTO YTO-TO TeNnoe yaapsno
8 Hee. Owyuiexve 6610 o4eBUOHOE U, HE FTOBOPA yXe
06 otuyuiaeMom Tenne, oYeHb CUNbHO OTAMYanoch oF
4YyBCTBa NOKanbIBAHWA, BO3HUKAIOLLEro OT AEWCTBMA
CTPMMEPOB WM HE3HAYMTENLHOM UCKPLL. 3aTeM | uc—
cneposan Tpybky C NNaTUHOBONM ceTKon. Hukakon 38yK
He U3aaBsancs oKono anioMUHUEBOr 0 OKHA, BCA 3Hepra
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yaapa, No—B1MAMMOMY, TPATUNAach Ha NnNaTUHOBYIO CeT—
Ky, KOTOpas CTaHOBWUNaCh packaneHHon (ceetunach oT
Harpesa). MaTtepuan, coCTaBnsBLLINA KaTOAHLIA NOTOK,
61T HACTONLKO pasmenbyeH (pasppobneH), YTo ToH—
KU METaNNMUHYECKWA NUCT He MOIr COCTaBUTb HUKaKoW
mMaTepuancHON nperpagbl Ang ero NpoxoxaeHws. Ecnu
BonbLuite KYCKMU CUMbHO CTYKAOTCA O CETKY C KpyMHbIMU
fYenKamMu, TOrAa Ha Hee OKa3blBaeTCA 3Ha4UTENLHoEe
[aBneHue; ecnu, HanpoTUB, KYCKU 04eHb ManeHbkue B
CpaBHeHWu C AYEVNKON, AaBneHne MoXeT He oBHapyXu—
BaTbCH BoBCE. HO XATA cTekno He BuBpuposano, A Tem
He MeHee CHOBa OTHETNMBO YyBCTBOBAN, KakK 4To—-To yaa—
PANG B PyKY, U HYBCTBO Tenna bino cusibHee, 4em B npe—
Abiaywiem cnyyae. o Bo3nencTBUIO Ha 3KpaH He Bbino
OuEBUAHBIX PasnuyMn Mexay Asyma Tpybkamu — obe
OKpaLLUBANM ero O4eHb APKO, U HETKOCTb (Pe3KocTb)
nsobpaxeHna TeHern Hbina OaHOR U TOW Xe, HacKoNb~
KO BO3MOXHO 6bini0 cyautb. A cMOTpen Yepes 3kpaH
Ha BTOPYIO TPyBy HECKONbKO pas, TONLKO Korga 4To-To
OTBMEKano mMoe BHuMawme, v nub 20 MUHYT CriyCTA A
obHapyXun, 4To pyka, KoTopas noasepranacb Bo3en—
CTBWUIO 3TOM TPYGbi, CWAbHO NokpacHena v pacnyxna. [y
Masi, 4TO 3TO NPOM3OLLINO U3—3a KaKoro—To Cny4anHoro
nospexXaeHua, A CHOBa 06PaTUNCA K U3Y4EHWIO NhaTu—
HOBOW TPy6Kku. [MopoasuHYB Ty Xe pyKy BIMSKO K OKHY,
f TOTYEC Xe no4vyscTBoBan 60nb, KoTopas crana 6onee
PE3KO BbIPAXEHHOMW, KOoraa s NOMECTUN pyKy NOBTOPHO
OKON0 aniOMUHMEBOro okHa. OTnuuutensHon 4YepTon
6bi10 TO, 4TO 60Nb OLWyLENack He Ha NOBEPXHOCTY, a
rny6oKo B TKAHAX PYKU Unu flaxe B KOCTAX. XOTH COBO—
KyrnHoe BO3[erCTBME He NPEBbILLIAN0 NOAYMUHYTHL, 7 HE—
CKOfMbKO AHEN nocrne aToro CTpagan oT cunbHon 6onu, a
3aTem o6Hapyxun, YTO NOBPEAMICE BOMOCHI, 8 HOrTK
Ha NoBpPEeXAEHHOM! pyKe BbIPOCHN 3aHOBO.
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Tpy6ka, He coaepxaluas NnaTuHbl, Tenepb UCCReno—
Banacb ¢ 60/ibLLMM BHUMaHMEM, HO BCKOpE CTana o4e—
BUOHON ee cpaBHUTenNLHasa He3BpeaHoCTb; Hanpumep,
NpY NOKPacHeHUn KOXn Bpef Obiit HE TaKUM TAXESbIM,
Kak r1py ucrnonb3osaHumn gpyron Tpybku. Takum obpa-—
30M, Bbin NONy4eH LEHHbINA ONbIT:

— O4EBUAHOCTbL TOro, 4TO YTO—TO ropsyee yaapsno
noaBsepraeMoro UCMbITaHWIO YenoBeKa;

— TOTHaC Xe ucnbiTbisaemasn 60Mb;

— NoBpexpgeHue NOABNANOCL CPasy Xe nocne Bo3—
LBEVCTBUSR;

— BO3pacTaHue CUnbl NOBPEXAEHWA, NO BCEN BUAN—
MOCTH, CBR3AHHOE C NPUCYTCTBUEM NNATUHDI.

HexoTopoe Bpems CnycTA A UCcneaosan gpyrye yau—
BUTENbHbIE OEACTBMA HA 04eHb MarbiX PacCTOAHUAX
OT MOLUHbIX Tpybok leHappa. Hanpumep, Ha pyke, ko—
TOPYHD AEPXany OKOMNo OKHa MALLIb HECKOSIbKO CeKYHS,
KOXa CTAHOBUNACH TYrou (NNoTHOM), 8 MYCKyNbl — He—
rmbkumu Dkectkmmu], Nnockonbky HabnoganocL HeKo—
TOpOEe COMNPOTUBREHWE NMPU CXKETUM PYKU B Kynak, HO
nocne packpbiTUA Kynaka 1 NoBTOPHOra MHOroKPaTHO—
ro CXXaTMA—pas3XaTua 3To owylleHne ucHesano, ABHO
He ocTaBnAA HUKaKown 6oneaHeHHoCTU. B pganbHeuem
A UCCeoBan onpepenedHoe BMAHWE Ha BbineneHusa
13 HOCAa, KOTOpbie Gbin CXOXY C CUMITTOMEMN NPOCTY—
Abl, KOTOPOW TONbLKO 4TO 3abonen. Ho cambiM nKTEpec—
HbIM HabnogeHeM bbino crieflyloLee: KOraa 3a Takow
MOLLHOW TPpyBKoW nccnegosaress Habntogan B Te4eHue
HEKOTOPOro BpemeHu, 611M3Ko NpuaBuUHYB K Hel rono—
BY, BCKOpe Nnocne 3Toro oH UCNbiTbiBan YyBCTBO Takoe
CTPAHHOE, YTO HMKTO HE GMOXET HEe 3aMETUTb ero, CTo—
UT NnLlb Pas.npPUMBAEYL K HEMY BHUMaHWE; OHO NoYTU
TAKOe Xe peanbHoe, Kak npukocHoseHwe. Ecnu kTo—To
MOXET NPeacTaBvTL ceba CMOTPALLMM Ha YTO—TO, NO—
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X0Xee H8 NaTpoH, KOTopbit cobupaeTcs B30pBaTLCH B
HEMNOCPEeACTBEHHOM 1 onacHown 6nNM30CTH K HeMy, Toraa
y 3TOro 4enoseKa nossuTcA NPeAcTasneHue o Nony4YeH—
Hom uyscTse. py 3ToM yenosek He oTaaer cebe oT4eTta
B TOM, rie TOYHO pacronaraeTca 3To YyBCTBO. KaxeTcs,
4TO OHO PAcrPOCTPaHAETCA NO BCEMY TEry, 4T0 NoKasbi—
BAET, YTO 3TO YYBCTBO MCXOAMT M3 06LLEro OCO3HaHWA
ONacHOCTM OT NpeabIAYyLLMX 1 MHOr00Bpa3HbIX 3Kcnepu—
MEHTOB, 8 He U3 0XXUAAHUA HENPUATHOMO BNEYaTNeHus,
HanpaBnNEHHOro Ha OAMH U3 OPraHoB, Kak To Mas unu
yxo. OnHako 8 cnyyae ¢ Tpybkon SleHapaa yenosek Mo—
XEeT Cpasy Xe U TO4HO ONpegenuTs MeCcTononoxXeHue
3TOro 4yBCTBa — 3TO ronosa. 3T0 UCCNenoBaHe, Mo—
XeT BbITb, HE UMEET HUKaKOM APYron LIeHHOCTW (NpUHW-—
Mas B0 BHMaHNE cneLnt4HOCTb Y OCTPOTY 3TOTO YyB—
CTBa), KPOME TOro, 4TO 3TO YyBCTBO TOHHO TAKOE XE, KaK
nony4aemoe Npu paboTe B TEHEHUE KaKOro—To BPEMEH!
C O4eHb LLIYMHbIM PaspARHUKOM WK MPY BO3AEACTBUN
H& ClyX pe3Kux LLIYMOB U B3PbIBOB. MOCKonbKY KaxeT—
CAl HEBO3MOXHbLIM NpeacTasuTsb cebe, Kak 3ByK MOXeT
BbI3BATH TAKOe YYBCTBO HE MHA4Ye Kak Yepes npamoe
BO3fENCTBUE HA OpraHbl CNyxa, A 3akrhovalo, 4To pe—
HTreHoBcKan Tpybka unu Tpybka IleHapna, paboratoiyan
B8 COBEpPLUEHHOA TULLIMHEe, TeM He MeHee rpou3soauT
CWNbHble B3PbiBbl MAM UMNYALCbI, KOTOPbLIE, XOTA OHU U
HE ClbitLiHbI, HO BMUAIOT HA KOCTHYIO CTPYKTYPY ronossb.
Wx BecluyMHoCTs MOXeT BbiTe 06bsicHeHa yoeguTenb—
HbIM MPENMONOXEHNEM, YTO HY BO3AYX, HK Kakana-nubo
Apyrasi CPeAa He y4aCTBYIOT B UX PACNPOCTPaHEHWN.

Ha tperbem 3atane wuccneposanuin nNpupoasbl 3aTUX
BPeaHbIX BO3REeNCTBUN, 8 UMEHHO Npu M3yYeHun Bnn—
RHUR paccTosHmA, 6bin OOHapYXeH CaMbi BaXHbIA
thakt. HTobb! NONYNRPHO 3TO NPOUNNKOCTPMPOBATL, A
ROMXEH CKA3aTh, YTO peHTreHosckas Tpybka aencTey—
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eT KaK MCTOYHWUK WHTEeHCMBHOro Tenna. Ecnu kTo—To
NOMECTUT PpyKy OKONO packaneHHoN AoKpacHa ne4n, oH
HEMEANEHHO 060XOKeTCA. Ecnu 4enoBek epXuT pyky
Ha onpeaeneHHoM ManeHbKoM PAcCTOSHUM, OH CMOXET
BbiiePXaTb BO3AENCTBUE Ny4en B TEHEHWe HECKONBKMX
MUHYT U MOXET ObITb, TEM HE MEHEE, TPaBMUPOBaH Q-
TenbHbiM BO3gencTaremM. Ho eCnv oH OTCTYNIMT HEMHOIO
aanstie, rae Tenna HeCKOMbKO MeHbLLIe, Toraa 4YenoBek
MOXET BbifiepXaTb ero Bo3gencTsne npu nobon gnu-
TEeALHOCTY BpemeHu 6e3 BCAKOro Bpeas; paguauun Ha
TAKOM PECCTOARHWUM CTaHOBWUTCA CRULLKOM cnabon ans
Cepbe3Horo BNUAHKSA Ha KoXy. ABCOMOTHO Tak Xe fer—
cTByeT Takan Tpybka. CsbiLLie onpeaeneHHoro paccron—
HuA moboe BpeAHOe BO3ASUCTBUE HA KOXY OTCYTCTBY—
€T, He UMEEeT 3Hau4eHWA, HacKONbKO 3TO BO3AeNCTBMe
AIMTENBLHO. XapakTep OXOros Takow Xe, KaKoi MOXeT
BbiTb OT MCTOYHUKA UHTEHCUBHOMO Harpesa. H yTBepX-—
0310, Npy BCEM YBaXXEHUU K MHEHWIO APYruX, YTO Te, KTO
oTOXAecTsnseT Bo3fgeincTene Ha 6e3sopHbie [Cyxue)
KOXHDBIE TKaHV C CONHEYHbIMA OXOramMu, HeBEPHO ero
(aTo BO3pEKCTBME) UCTONKOBLIBAIOT. Mexay HumK HeT
HMKAKOro CXOACTBA, KPOME NOKPACHEHNA U LUENYLLIEHNA
KOXU, 4TO MOXET ObiTb BbI3BEHO MHOFOYUCIIEHHBIMK
npu4uHami. lerkve oxoru Gonbliie HanoMUHaoT 0XKo—
rv MIofAew, KoTopbie PatoTaioT PAACM C OTKPbIThIM Or—
HeMm. Ho korga nospexgeHne TAXENoe, TO OHO NO BCEM
NPU3HEKaM HANOMWUHAET 0XOr, NOSTYHEHHbI OT KOHTaK—
Ta C OTKPbITbIM OrHEM UK C ropsa4um yTioroM. Moxer
BoobLye He BbiTh UHKyBaumoHHOro nepuoaa, YTo ACHO
AEMOHCTPUPYIOT HaLLW HabnogeHus: Ny4m BO3AencTey -
0T MrHOBEHHO. B TRXEerbIX cry4asnx koXa rnyboko okpa-—
LUMBAETCA, MECTaMN YepHeeT U CTAHOBUTCA YPOLNMBOW;
06pasyloTcs BoAAHbIe Ny3bipy; 0TrNagaloT ToNCTbIe CNov
Koxu, obHaxan xunBoe Mrco. Bce 310 conposBoXaaeTca
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6onblo OT OXOroB, NMMXOPAAKON ¥ APYrUMK NOROGHBLIMK
cumnTomamin. OgHO—egUHCTBEHHOE MNoBpexaeHue Ta-
Koro popa B 06nacTu XusoTa y CNasHOro 1 ycepaHoro
paboTHVKa — eANHCTBEHHBLIM HECHACTHbIN Cryyam, KoTo—
pbin korga—-nnMbo npousoLllen He C KeM—TO, 8 CO MHON
BO BCe# Moen nabopaTopHON NPakTUKe — A UMEN He-
cyacTbe Habniogatb NMYHO. 3TO APOM30LLNO fpexge,
yem 6bin HapaboTaH onbIT NOJOHHBIX IKCNEPUMEHTOB.
BoapencTene cunbHO 3apsdKeHHon NNaTMHOBOR Tpybku
6bIr10 HanpasneHo NPSIMO Ha MEHS B Te4eHUe MNATA MU-
HYT Ha focTaro4Ho 6e3onacHom paccrosHuu B 11 flon-
MOB, 3aLLMTHBLIA 8MIOMUHUEBbIN 3KPaH, K COXaneHuto,
OTCYTCTBOBAM, U MEHA NEepencnHANY cambie MpayHbie
npep4yscTBuA. K cuacTblo, HacThie Tensbie BaHHb!, He—
OrpaHuYeHHoe WCMOoNbL30BaHUE BAa3ennHa, 04ncTka u
obLui yxon 3a Tenom nomorny n3basuTLCA OT paspy-
LLUMTENbHOr0 ABNCTBUA BPEQHOro BELEeCTBAa, U A CHOBA
B3A0xHYN cBo6ogHo. Ecnm 661 s 3Han 6onbuue 06 3Tnx
BpefiHbIX BO3AENCTBUAX, YeM s 3HaN Torfa, Takoro He—
yAaqHoro akcnepumenTa A 6b1 He nposen. Ecnu Bsl 8
3HanM MeHbLUe, YeM A 3Han Toraa, 3KCNepUMEHT Mor
6bITb NpoBEAeH Ha MeHbLIeM: PACCTOAHWA, U TOraa B
pesynbTare Mornm 6sl 66ITb Cepbe3HbIe K, BO3MOXHO,
HeU3neuYMbie NOBPEXAEHUA.

1 ceituac ucnonb3yio NepByio BO3MOXHOCTL UCMON—
HUTb rOpLKYID 06A38HHOCTL ONMCaTh 3TOT HECHACTHLIN
cny4ai. Hapeiocs, 4ro apyrue GyayT aercrsosaTs Nonob-
HbiM 06pa30oMm, 1 NIOAAM CKOPO CTAHYT N3BECTHbI Camble
NonHbIe 3HaHUA 06 3TUX ONAacHbIX Bo3aencTemax. Mou
NpeaYyBCTBUA NPUBENN MEHSA K TOMY, YTO A CTan yMarb,
4TO MPOM30MAET B AanbHEALWEeM C BHYTPEHHUMI TKaHA—
M#, KOTopbie Bbini CepbesHo nospexpaeHbsl. H npuilen
K CnepytoLiemy yTelLmTensHoMy 3aKnioueHuio: Hesasn—
CWUMO OT TOr0, 4TO Co60M, B KOHUE KOHLO0B, NpeacTasns—
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10T Ny4n, NPAKTUYECKU BCH UX pa3pyLUMTeSibHan aHep—
rva JonkHa BO3AencTBOBaTbL Ha NOBEPXHOCTbL Tena, a
BHYTpEHHWE TKaHU, Mo BCel BEPOATHOCTW, AOMKHbI CO—
XPaHATLCA HEBPEAUMbIMU, ECNK TONLKO Konba He GygeT
pasmeLueHa B HENOCPEACTBEHHON BIN30CTM K KOXE #
npu atoM ByayT reHepupoBaTbCs NMy4Y 3HAYWTESNLHO
6onblwen UHTEHCMBHOCTK, 4eM cendac. CywiecTsyer
MHOFO COOBpaxeHuit, NoHemMy QOMBKHO ObiTb UMEHHO
TaK, HEKOTOPbIE U3 HUX BLITEKAIOT M3 MOWX NPedLIecT-
BYIOLLMX YTBEPXAEHMA, OTHOCAWMXCA K Npupoae Bpen-
HbIX (paKTOPOB, HO f, MOXET ObiTb, CMOrYy COCNaTbCa Ha
HOBble (aKTh! B NOAAEPIXKKY 3TON TOUKW 3peHus. MoXHO
YNOMSAHYTb O CYLLEeCTBEHHOM 0BCTORTENLCTBE B OMUCHI—
BaeMomM cnyyae. boino 3ameveHo, 4TO B TPEX MecTax,
38KPbITbIX TONCThIMU KOCTAHBIMW MYroBULAMK, KOXa
COBEPLUSHHO He rnogseprnacs BO3AENCTBMIO, B TO Bpe-
M$s KaK oHa bbina NoNHOCTLIO PaspyLUeHa NOoJ Kaxaon
U3 ManeHbKMX MyroBuHbIX Abipo4ek. Kak nokasano uc—
cnegoBaHue, nyyvn He MOrnu AoCTUYb 3TUX TOHEK KOXN
NPAMbIM NOTOKOM, BLIXOAALLIMM U3 TPYBKK, ¥ aTO MOINO
6bl ykasaTth Ha TO, YTO He BCE NOBPEXASHUA NPOUCX0—
AAT U3—3a Ny4Yen nnu paguaumm, Kotopas pacnpocrpa—-
HAETCR NPAMONUHENHO, a N0 KpanHen Mepe YacTUHHO
W3—3a CONyTCTBYOLWMX NpU4vH. [lansHenwan akcnepu—
MeHTanbHan AeMOHCTPaums aToro akTa MoXeT BbiTh
npoeefieHa cnegylolumMM obpa3oM: aKCNepUMEeHTaTop
MoXeT B036yauTL TPYOKY A0 NOAXOARWEro, AOCTBTOUHO
Manoro ypasHs, TaK, 4To6b! 0CBETUTL hNyOpeCUEHTHbIN
aKpaH Ao onpeaeneHHon UHTEHCUBHOCTU HA PacCToA—
HMW, CKaXeM, ceMn alonmoB. OH MOXET pacnonoxXuTs
CBOIO pyKy Ha8 3TOM paccTOAHUM, U KOXa NoKkpacHeer
4yepes HeKOTOPbLIA Nepvog BosgencTaud. Mocne atoro
3KcnepuMeHTaTop MoXeT A06aBNATL H0rbLLE 3HEPFAN,
[0 Tex Nop, NoKa Ha paccToaHun 14 QIOAMOB 3KpaH He
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OCBETWTCH fiaxe cunbHee, 4eM 3T1o Bbino o 3Toro Ha
MOOBUHE 3TOM0 PACCTOAHWA. Jlyuun Tenepb, o4eBMaHO,
MoLuHee Ha BonbuieM pacCToRHUMW, U 3KCNepUMEHTaTop
MOXET AepXaTb PyKy B TEUYEHWE OYEHb A0SIroro Bpeme—
HU, 1 MOXHO C YBEPEHHOCTBLIO YTBEPXAaTb, YTO OH He
6ynet TpasmuposaH. KoHe4yHo, MOXHO BbigBUHYTb apry- -
MEHTbI, KOTOPbIE MOMYT NULLIUTL YEeanTensHOCTY Bbillie—
YROMAHYTYIO AeMOoHCTPaLmo. MoXHO 3aABUTb, HTO BO3—
AERCTBUA Ha 3KpaH Ui oTorpauyeckyo rnnacTuHy
He A2l0T NpefcTaBNeHust 0 NNOTHOCTU (KoHUeHTpauwu)
N APYrMX KOMMYECTBEHHbLIX XapakTepucTukax ny4en,
4TO 3TV BO3AENCTBMS HOCAT KAYECTBEHHbIA XapaKTep.
Mpeanonoxum, YTo ny4y copMUpeBaHbl U3 AOTOKOB
marepuanbHbIx 4acTuL, HTo KacaeTcA BUAUMBIX Cnegaos
Ha 3KpaHe ufv nneHKe, HeT 60NbLUOA Pa3HULbLI B TOM,
TPWIIMOH WK TONBKO MWIIFIMOH 4a8CTHUL Ha KBAOPaTHLIN
MUNMIMMETD YASPAETCA O YYBCTBUTESNIbHBLIA CHOW; HO C
BO3[EUCTBUEM HA KOXY CUTYaLWA ApYras; 3TO BO3NeNC—
TBUE HENPEMEHHO 1 CyLLieCTBEHHbIM 06Pa3oM A0MKHO
3aBUCETb OT NNOTHOCTW NOTOKA.

Kak Tonbko BbiLLEYNOMSHYTHIN aKT 6Eun npu3Haw,
@ UMEHHO TO, 4YTO CBbILLIE ONPEAEneHHOro PacCToRHUS
Aaxe cambie MOLLHbIE TPYOKKM HE B COCTORHUW Npryn-—
HUTb BPEf, HE3aBUCKUMO OT TOro, Kak 0o ANUTCA BO3—~
fencTsue, CTasno BaXHbIM YCTAHOBUTL 3T0 BesonacHoe
paccrosHue. BeriomuHas Bce Mou npeabIayLLImve OnbIThb,
A1 0O6HapYXun, Y4TO 04YeHb 4acTo y MeHs Bbinu Tpybkn, Ko—
TOpbie Ha paccTosHM B 12 hyToB faBan YeTkoe naot—-
paxeHwWe rpygHoOn KNETKX YenoBeka C 3KCnosvuuven 8
HECKONLKO MWHYT, MHOIOKpPaTHO MiOAY nogsepranves
BO3[QSACTBUIO NyYen M3 3TUX TPYDBOK HE8 paccTosHuu
0718 ao 24 goMoB ¥ C BpemeHem Boaaenctawa ot 10
00 45 MUHYT, ¥ HUKOFA3 HYU ManerLLIero crnega BpeaHo—
ro Bo3peicTsus He Habnoganock. C Takumu Tpybkamu
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A N3Xe Aasan QMTeNbHbLIE 3KCMNO3NUAK Ha PacCTORKUA
B 14 gioMoB, Bcerga, KOHEYHO, Yepes TOHKUM INCT Unn _
aniMuHMeBYyI0 CETKY, COBAMHEHHbIE C 3eMnei. B kax-
gom cnyyae cobnioganoCh ycnoBue, 4To6bl MeTann He
UCKpUn, KOraa Yenosexk KacaeTCA ero PyKow, 4To uHor—
pa bbiBaeT, Korga anekTpudeckmne konebaHus MeloT
4pEe3BbLIYANHO BbLICOKYID HacToTy, Npu 3TOoM cnegyer
06paTUTLCA K 3338MNEHUI0 Yepe3 KOHAeHCaTop Nogxo—
aswien emkocty. Bo Bocex atux npumepax ucnonbacsa—
NUCHL TPY6KM, COAEPXaLLME TOMNLKO aNIOMUHUIA; U NO3ITO~
MY A UICNbITLIBAIO HEAOCTATOK B AOCTATOYHOM KONWYEC—
TBE QaHHbIX Ansa Toro, 4Yrobbl ycTtaHoBUTL 6e3onacHoe
paccrosHue ans nnatuHoson Tpybku. 13 npegoigyuero
Cny4as mMbl BUAMM, YTO TAXENbie NOBPEXAEHUA UMEN
MECTO Ha paccTostum B 11 gonmos, Ho A y6exgaeH, YTo,
ecnum Obl MCNONb3OBANCA 3aLLUUTHBIV 3KPaH, NoBPEeX-—
aexus — ecnu Bet U 6binM — BoiNK Bbl O4EHb NErkuMmu.
Co6paB BoeguHO BCE MOV 3KCMNEepUMeHTb!, A yieauncs B
TOM, YTO HUKEKNX CepbesHbIX noBpexaeHun He bbisaet
Ha paccTosHnK bonblue 4em 16 QrMos, N CHUMOK fe—
naeTcs Takum 06pa3oM, KOTOPbLIA | OMMCan.

Verewno Aposeps pag UCcneaoBaHnwi, npuHagne-
XaLmx aToMy HOBOMY pasfleny Hayku, 8 B HacTosnuiee
spems Mory copmynvposaTs Gonee LWVMPOKWA B3rnsag
Ha paboTy TpyBOK, KOTOPbLIA, | HEAECb, CKOPO NpumeT
BRonHe onpegeneHlyio dopmy. Ha HaCTOALLIMA MOMEHT
MOXeT GbiTb AOCTATOYHBIM Chefyiollee KOpPOTKOe yT—
BepXaeHwue: COrnacHO OaHHbIM, KOTOPbie S Nony4un,
paboTaioLas Konba ucnyckKaeT noToK MenkKux Matepu—
anbHbiX YacTuy. MIaBecTHb!l aKcnepuMeHThl, KoTopbie
noKasbiBaloT, 9T0 3TU YaCTulbl HAYUHAIOT OBUXeHWe
OT HapYXHO# CTEHKN KOADBbI; N3BECTHBI U Apyrue 3KC~
NeprMeHTLI, KOTOpbie A0Ka3biBAIOT, YTO CylyecTByeT
NPOHULAEMOCTL CTEHKW, U B Cy4ae TOHKOro anioMuHn—~
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€B0Oro OKHa, i Ternepb He COMHEBAIOCH B TOM, HEKOTOpoe
KONUYECTBO TOHKOW3MENb4YeHHOro (pasnpobneHHoro)
KaTOQHOMo BELLECTRA NPOPbLIBAETCA Yepes CTEHKY. 3Tn
NOTOKMU MOTYT NPOCTO NepemeLlaTbCs Ha bosbLune pac-
CTOSIHUS C nocTeneHHbiM ybbiBaHUeM ckopocTu 6e3
06pa3oBaHMa Kakux—nmbo BOMH UM OHW MOTYT Bbi3bi—
BaTb yAapbl (COTpACEeHWN] 1 NPoAonbHbIE BOSHLL. Ha ce—
rogHALIHMA B3rNAg, 3T0 COBEPLUEHHO HEBAXHO, HO, 40—
NYCKan Hann4ne Takux NOTOKOB YacTul u npeHe6peras
TakvMy BO3[encTBMaMn M3—3a CBOWCTB — XUMUYec—
KX uimm (hU3n4ecKux — nepeHocUMoro BeLecTBa, Mbl
AOMKHbLI NPUHUMATL BO BHUMaHWe creayiolme ocoboie
BO3[ENCTBUS,

Mepsoe. CywecTayet Tennosoi acdexr. Temnepa—
Typa 3nekTpoaa unv CoydapaeMoro Tena HUKaKuM 06—
pa3oMm He AaeT HaM MpeacTaBneHna 0 CTeneHU Harpesa
yacTuy. Ho ecnu Mbl paccmaTpuBaeMm TONbLKO BEPOAT—
Hbi€ CKOPOCTW, OHW COFNAacyloTcA C Temrieparypamu,
KoTopbie moryT Bo3pacTaTte go 1 000 00O °C. 3toro
MOXeT BbiTb 4OCTATO4YHO, 4YTOOL! YaCcTULibl NMPOCTO NPy

- BLICOKOW TeMnepaType cosepLuan onacHbie BO3AENC—
TBUSA, 1 HA CABMOM [iene MHOME [aHHble YKasblBaloT Ha
NpaswnbHOCTb 3TOO NpeanonoXeHus. Ho noka Mbl He
MOXEM AEeMOHCTPUPOBaTL NEPEHOC Teryia, U ele He
HanAeHb! YAOBNETBOPUTENbHLIE OObACHEHNA, XOTS, Bbl—
MOMHAR UCCNER0BAHNA B ITOM HaNpPaBneHum, s Noy4un
HEeKOTOpbie pesynbTaThl,

Bropoe. CywiectByeT YncTO 3nekrpuHecknia adhgexT.
Y Hac ecTb NOATBEPXAEHHAA pesynbTataMu akcnepu—
MEHTOB abCosMOTHAA YBEPEeHHOCTb B TOM, YTO 4acTuubl
WK Ny4m NepeHoCAT OrPOMHOE KONWYeCTBO 3NeKTpn—
4YecTBa, U A flaxe Hawen cnocob, KaK oUeHUTb U pac—
cunTarb 3TO KONMYEeCTBO. Kpome TOro, Hanuiue atux
CURbHO Ha3NeKTPM30BaHHbIX 48CTUL ABNSAETCA AocTa—



TOUYHbIM, 4TOOb! Bbi3BaTL paspyLuieHue TkaHn. KoHeuHo,
NPV KOHTAKTE C KOXen 3neKTpuyeckue sapsgbl MoryT
Bbi3BaTb CUfbHLIE Y PA3PYLUMTENbHbIE MECTHbLIE TOKM
B MENbHaNLLIUX NMNHWAX TKaHW. 3KcnepuMeHTansHbie
pe3ynLTaThl HAXORATCA B COOTBETCTBUAM C 3TON TOYKON
.3PEHUS U C UCCNEfOBaHUAMW, NPOBOAUMBIMI MHOW B
3aToM HanpasneHun. 0oHEKo N0 MoMM NPeXHUM npeg-—
NIONOXEeHUAM 378 TOUKE 3peHnA OBLACHAST HaUmNy4wLnum
o6pa3om BO3fENCTBME HA YYBCTBUTENBHDBIV CIOW, 3KC—
nepuMeHTbl NoKasbIBaroT, YTO, KOrga 4acTuibl nepece—
KaIOT 3a3eMAEeHHYI0 NITACTHUHY, OHX He NULLIAIDTCA Mon—
HOCTbIO CBOE# 3NeKTpU3auum, YTO He NOANAEeTCA YAoB—
NETBOPUTENLHOMY 06BbACHEHNIO.

Tpetuir acdhthexT — 3neKTPOXMMUYECKUA. 3apaXeH—
Hble 4aCTULb! BbI3LIBAIOT OBUNBLHYIO reHepauwilo 030Ha
n-apyrux rasos. OHW, HACKONEKD Mb! 3HAEM U3 IKCNEPU—
MEHTOB, Pa3pyLLAIOT Takue Belly, Kak pe3nHa, u, Takum
obpasom, asnaoTcs Hanbonee BEPOATHLIMK areHTamMu
Npu paspyLLeHUn KOXWU, ¥ B 3TOM HanpasneHumn AoKasa—
TenLCTBA Camble BECKME, NOCKOMbKY ManeHsKUn Crnown
XWUOKOCTY, NpenoTBpaLLaloLLMiA KOHTaKT ra3o06pasHo—
O BELLeCTBA C KOXen, No-BuaMMomMy, NpekpaLuaeT Bce
BO3fencTBMe.

MocnepHni 3thbhekT — 4McTo MexaHuyecknin. Boz—
MO>XHO} 4TO MaTepuarbHbie YaCTULbl, ABUTaach C Honb—
LLIOM CKOPOCTBIO, MOrYT 38 CHET MexaHW4ecKnx coyaape—
HUN U HEeM36exKHOro HarpeBaHus NPy TaKUX CKOPOCTAX
pa3pyLiaTh TKkaHu. B atom cnyyae MoryT noBpexaaThbes
6ornee rnybokue cnou, Torga Kak o4eHb BEPOSTHO, HTO
Takora morno 6ol He npou3onTy, ecnyu 6ol moboe u3
rpeaLecTByowinx 06bLACHeHUA H6IN0 NPUHATO BO BHU—
MaHME.

CyMMUPYRA CBOM 3KCNeprMeHTanbHbIN ONbIT 1 Aenas
13 Hero BblBoAbl, bbino 6bl Lenecoobpa3Ho npexge Bce—
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ro 0TKasaTbCA OT UCMNOSMb30BaHWUA TPYBOK, CoaepXaLLmx
nnatuHy. Bo—BTopbIx, cnegosano 66l 3aMEeHUTb UX Ha
COOTBETCTBYIOLLM 06pasoM CKOHCTPYMPOBaHHYIO Tpy6—
Ky JleHapga, copepXaLlyio TONbLKO YACTbIA antoMUHUA.
MpenmyLecTBOM 3TOM TPYOKU ABNAETCA, KPOME BCEro
npo4ero, BO3MOXHOCTL ee co3aaHunsa ¢ 6onbLLon Mexa—
HUYECKOM TOHHOCTbIO 1, TAKUM 06pa3oM, BO3MOXHOCTb
nony4eHns 6onee YeTknx n3obpaxeHuin. B-tpetbux, nc—
Nonb30BaTh 3aLLUUTHBLIN 3KPaH N3 artoMUHWEBOro NCTa
N BMECTO 3TOF0 MOKPYIO TKaHb Ui CIIOA XUAKOCTW.
B-4ersepThix, npoBoguTe 065y4eHNe Ha PACCTORHWUM NO
kpanHen mepe 14 nonMoB 1 nyywe (npegnoYturens—
Hee] aGny4ats Aonelue, HO Ha Gonee fansHem paccTo—
AHUN.
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