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HN306peTeHue OTHOCUTCS K BONOHAIOPHOU TeXHUKE
U MOXKeT HAaUTH PUMeHeHHe 1J151 MobeMa Boab 6e3
3aTpat KakoH-1u60 NOTOJHUTEIbHON MeXaHUUECKOH,
XUMUYECKOH UK UHOU SHEPTHH, B T.U. /151 MeJIHOpa-
L[HUU CEeJIbCKOXO3SIUCTBEHHBIX TEPPUTOPUH U BOJO-
CHa0KeHHU 1 HHAWBUIYAJbHbIX X03SUCTB, CTPOSILLIMX-
cs1 00bEKTOB, KEMIIMHI'OB, KYPOPTHBIX 30H U Ap. T10-
TpebuTesel, yIaJeHHbIX OT LIEHTPAIN30BaHHbIX SHEP-
rocetei WK He obecrieYeHHbIX TOMIUBHBIMU pecyp-
CaMH U B CBSI3U C 3THUM JIMLIEHHBIX BO3MOXKHOCTH HC-
M0JIb30BaTh TUIIOBOE BOAOHATIOPHOE 000PYLOBaAHHE.
H3BecTHa BononopbeMHasi MalllMHA, Ha3biBaeMasi TU]I-
paBJIMYeCKHUH TapaH Wik Hacoc “Ram pump”, koro-
pasi UCTIO/b3yeT SHEPrHIO NAAKOLIEH BOIbI U3 HCTOU-
HHKa, HaXOISILErocs Bhlllle YPOBHS 3eMJIH, U obec-
NeyrBaeT Nogavyy YacTH MOCTYTAOLIEH B Hee BOIbl Ha
yPOBEHb 3HAUUTEJIbHO BbILIe HCTOYHHKA 32 CUET SIB-

JIEHH s THIPaBJINYECKOTO yapa, BO3HUKAIOLLIETO PH
ee pa6ote. OIHAKO [0 HACTOSLIEr0 BpEMEHH He ya-
JIOCh YCTPAHUTD CaMbIH CYILIECTBEHHBIA HEJOCTATOK
JaHHBIX BOAOTIOAbEMHBIX MALIHH - 6eCII0/e3HbIH CJIUB
yepes COOOLIAOLIUICS C BHELIHEH cpeiol yIapHbIN
KJIalaH 3Ha4MTe/IbHON YaCTH MOCTYNalled B Mally-
Hy Bojbl, B 10-15 pas mpeBbiiaonmi 06beM HarHeTa-
eMoi BOJIbl K ToTpebutesto. Kpome Toro, nogobHeie
BOZOIOAbEMHbIE MALIHMHbI HE MOTYT paboTaTh MOJHO-
CTBIO MOTPY2KeHHBIMU B Bony. [Ipennaraemoe u306-
peTeHHe JIMIIEHO YKa3aHHBIX HEIOCTATKOB. DTO IOC-
TUraeTcst C TIOMOLIBIO YIAPHOTO KJanaHa, KOTOPbIH
pa3MellaeTcs HeOCPeACTBEHHO BHYTPH [TUTATEIbHOH
TpyOBI U He UMeeT COOOLIEHHUS C BHELIHEH Cpenou.
[Ipu 5TOM KJ1amaH AeJUT NUTATEbHYIO TPYOY Ha yc-
KOPSIIOLLYIO U HAMIOPHYIO ee YacTH B ONpeae/eHHOM
COOTHOLIEHHH.
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N300peTeHne 0THOCUTCS K BOZOHAMOPHOW TEXHUKE M MOXKET HAallTW NMpUMEHEHHE U1 MOAbEMa BOABI 0€3
3aTpaT KaKoW-JIMOO MOTOHUTEIHLHOW SHEPTUH, B T.4. JJISI MEJIMOPALUN CEIbCKOXO3SHCTBEHHBIX TEPPUTOPHMA H
BOJIOCHA0KEHNSI NHIUBHUIYAIbHBIX X035HCTB, CTPOSIIUXCS OOBEKTOB, KEMIIMHIOB, KyPOPTHBIX 30H H JIp. MOTpe-
6HTeJ’leﬁ, YAQJICHHBIX OT HCHTPAJIN30BaHHBIX 3HeproceTe171 NI HC o6ecnequHb1x TOIUIMBHBIMU peCypCaMu U B
CBSI3U C 3TUM JIMIIEHHBIX BO3MOXKHOCTH MCIIOJIb30BaTh THIIOBOE BOJIOHATIOPHOE 000pY/I0BaHHUE.

W3BecTHa BOJOMOABEMHAS MalllMHa, Ha3blBaeMas 'ruapasiaudeckuit Tapan" [1] wim Hacoc "Ram pump",
COCTOSIIIast M3 YJapHOTO M HAarHETaTeJILHOI'O KJIAIIaHOB, BO3YLIIHOTO KOJIIaKa, MUTATeIbHOM M HarHeTaTeIbHOM
TpyO. [IpuHIMD KeficTBUS TakoW MalIMHBI OCHOBaH HA MCIOJIB30BAHMH 3aKOHA WHEPLIWHU M CBOWCTB HEC)KHMae-
MOCTH XHJKOCTH, KOTOpBIE TIpH paboTe BBIPAXKAIOTCS B SIBJICHUH THIPABINYECKOr0 yapa IpH BHE3AHOH ocTa-
HOBKE TCUCHHS BOJHBI B TpyOe. McTopus co3maHus MoZOOHBIX KOHCTPYKIWH HacuuThiBaeT Oomee 200 yet, Havm-
Has CO BPEeMEHHU M300peTeHus (ppaHIy3cCKuM HHKEeHepoM D. MoHToIb(pbe MepBOTO THAPABIMYECKOTO TapaHa B
konue XVII Beka.

OTa MallIMHA UCIOJIB3YET HEPTUIO MAA0MIEH BOABI N3 HCTOYHNKA, HAXOSIIETOCS BBIIIE YPOBHS 3€MIIH, U
obecrieunBaeT 1Mojady 4acTy MOCTYMAIOMIEH B HETO BOJBI HA YPOBEHb 3HAYUTENBHO BBIIIE, YEM MMEET CaM HC-
TOYHHUK. le/I 9TOM B TOYHOM COOTBCTCTBHUU C 3aKOHOM COXPAHCHUSA SHCPIUU KMHETUYCCKAsA SHEPTrUA pa3OorHaH-
HOTO cT0s10a BOJIBI IIEPEJaeTCsl TOIBKO HEOOIIBIION YaCTH HCIIOIB3YEMOW BOBI.

Pabota Takoii BOJONOABEMHON MAaIIMHBI OCYIIECTBIISIETCS MO CIEIYIONIEMY IIPHHIHITY.

Bona ot ucToUHMKA CaMOTEKOM ITOJIAeTCs IO HAKIIOHHOMY IHTAaTeIbHOMY TPYOOIIPOBOJY M BBITEKAET ue-
pe3 OTKPBITHIN YAAapHBIH KiIanaH ¢ HapacTaroued ckopocthio. IIpn onpesieneHHOM NaBiIeHWH BOABI ITOJ YAAp-
HBIM KJIAaIlaHOM 3TOT KJIallaH aBTOMAaTHYeCKH 3akpbiBaercs. Mcreuenne Boabl npekpamaercs. MHepuus aBuxy-
nieiicst BOJAbI IPYU BHE3AIIHOW €€ OCTAaHOBKE IOPOXKIAET SIBICHHWE TMAPABIMYECKOM yaapHOW BOJHBL IIpu 3TOM
JIaBJICHNE BOJBI B TPyOE B 30HE HATHETATEIHHOTO KOJIIAaKa PE3KO MoBbImaeTcs. [10BBIIEHNS AaBICHUS JOCTa-
TOYHO JJISI OTKPBITHSI HAaTHETAaTEIbHOTO KJIalaHa, Yepe3 KOTOPIH 4acTh BOABI IIOCTYIIAET B BO3AYIIHBIA KOJIAK,
C)KMMAET HaXOISIIUHCSI B HEM BO3AyX M IOJHHMACTCS [0 HArHETATEIbHOMY TPYOOIpPOBOAY K NMOTPEOHTEINIO.
Yepes HEKOTOPOE BpeMs, KOIJa MHEPLUOHHBIM HAMOp MCCAKAET, NAaBJICHUE B MMUTATEIbHON TpyOe majgaeT u Ha-
THETaTeJIbHBII KITalaH 3aKpbIBACTCS MOJ ACHCTBHEM OoJiee BHICOKOTO JAaBJICHUS BO3[yXa B KOJIAKe, yAapHBIN
KJIallaH aBTOMaTHUYECKH OTKPHIBAETCSI [O]] ISHCTBHEM COOCTBEHHOTO Beca, a TAKXKE BOJIHBI pa3psyKEHHsI, pacipo-
CTpaHSIONICHCS OT TapaHa MO MHUTATeIBLHON TPyOe B CTOPOHY MUTATEIbHOro Oacceiina. Takum 00Opa3om, 3aBep-
maeTcst paboumii MK 1 HAYMHAETCSI CIIEAYIOIUHA, B TOYHOCTH U aBTOMAaTHYECKHU ITOBTOPSIOIIUIA HPEIbI YN,

Baxmneiimeld 0coOOEHHOCTBIO TAKOM MaIIMHBI SBISETCS BO3MOXKHOCTH ITOJBEMA BOJBI Ha OoJiee BBHICOKHUM
ypOBeHb 0e3 3aTpaT KaKoW-JIN0O JONOIHUTENEHON MEXaHHYECKOH, XUMUYECKOW MIT HHOM SHEPTHH.

Ha npotsoxennn 6oimee 200 neT OBIIO CAETaHO MHOKECTBO YCOBEPIICHCTBOBAHUM B KOHCTPYKIHMU. OTHAKO
JI0 HACTOSILETO BPEMEHU HE YAAJIOCh YCTPAHUTh CaMblil CYIIECTBEHHBIH HEMOCTAaTOK JaHHBIX BOJOMOIBEMHBIX
MAIIFH - OECIOJIe3HbIN CIIMB 3HAYNTEIHHON YacTH BOIBI Yepe3 yAapHbIA Kianad. Boma, cimBaemas gepes yuap-
HBIH KJIanaH, 1mo konudectBy B 10-15 pa3 mpeBsimaer 00beM HarHeTaeMon BOABI K morpeduremnto. Kpome Toro,
MOZI00HBIE BOAOINOIBEMHBIE MAILIMHBI HE MOTYT Pab0TaTh MOJHOCTHIO IOTPYKEHHBIMH B BOJY.

IIpennaraemoe M300peTeHNE JHUIIIEHO YKa3aHHBIX HEJOCTATKOB.

OTO AOCTUTAETCs C MOMOIIBIO yIApHOTO KJarmaHa OOpaTHOTO THIA, KOTOPBIM pa3MelnaeTcsl HeMOCPEACT-
BEHHO BHYTPH IHTATEIbHON TPYOBl M KOTOPBIA HE MMEET COOOLIeHHUs ¢ BHelHel cpenoil. Knanan nenut nura-
TEJIbHYIO TpYOy Ha YCKOPSIOIIYIO U HATIOPHYIO €€ YacTH, B ONIPEAEICHHOM COOTHOLICHHH.

[IpennaraemMoe BOAONOIBEMHOE YCTPOMCTBO HMIUTIOCTPUPYETCS YEPTEHKOM, Ha KOTOPOM H300pakeHa ero
NpUHOUIHANBHAS CXeMa.

BonornogpemMHoe ycTpoiCTBO COAEPKUT PEryJIUpyeMblii 00paTHBII yiapHBIi KianaH 4, pacroyoXKEeHHbIH B
MUTATENBHON TpyOe 5 U pa3Ieisromuil ee Ha yCKOPSIOIIYIO 9acTh 6 W HAOPHYIO YacTh 7, BO3MYIIHBIN KOJIAK
1, HarHEeTaTeNBbHBIN KJIalaH 3 ¥ HaTHETaTeIbHYI0 TPYOy 2.

Pabota 1aHHOTO BOJONOABEMHOIO YCTPOWCTBA OCYIIECTBIAETCS ClIeAyIomnM oOopa3oM. Bona, Haxosch B
YCKOPHUTEIBHOHN YacTh 6 MUTATEIbHOM TPYOBI 5, IPH OTKPHITUH YAAPHOTO KianmaHa 4 mpruoOpeTaeT onpeaeieH-
HYIO CKOPOCTb M 3aIlOJHSET HAIOPHYIO 4acTb 7 3TOH TpyObl. B MOMEHT cOnprHKOCHOBEHMS BOIBI M JHA MHTAa-
TEJILHOHM TPYOBI y 3TOr0 AHA BO3HUKAET BOJIHA THAPABIMUYECKOTO YAapa, KOTOpasl, OTpaXkasch OT 3TOTrO JHA, Ha-
YMHAEeT JBUraThCs B BOJIE CO CKOPOCTHIO 3BYKA NMPOTUB MOTOKA BOJBI K YJapHOMY KJIallaHy. Y 1apHas BOJIHA IO-
POXKIaeT MOBBIILICHHOE AaBJIEHUE B BOJIE Y JTHA TPYOBI, KOTOPOE OTKPHIBAECT HATHETATENILHBIH KilanaH 3 1 3acTaB-
JISIET 4acTh BOABI IIOCTYNATh B BO3AYIIHBIN KOJMAK 1, CKMMasi HAXOASIIMICS TaM BO3ayX. To e JaBlieHHe npu
COIIPUKOCHOBEHHN OTPa)KEHHOW yNapHOW BOJIHBI C YAapHBIM KJIallaHOM 4, BBINOJHEHHBIM B BUZE OOpaTHOTO
KJIallaHa, 3aCTaBJIsIeT ATOT KJlanaH 3aKpbIThCs. Y AapHas BOJHA, OTPA3UBILKCH OT 3aKPHITOIO yIAapHOIo KialaHa,
JOTOHSIET JBMXKYIIMICA 1O MHEPLUH BOISHOW MOTOK M BHOBb OTpakaeTcst OT JHA TpyObl. Takoe oTpaskeHne
yIapHBIX BOJH MHOTOKPATHO MOBTOPSIETCS. 3a BPEMs 3TOTO OTPaKEHHs Yepe3 HarHeTaTeIbHBIN KJIAIaH B BO3-
JYIIHBIN KOJITAaK MOCTYHAET CYIIECTBEHHAs YacTh BOJbI, BCICACTBUE YETO B HAIIOPHOM YacTH MHUTATEIbHON TPY-
ObI MO/ yIapHBIM KJIAIIAHOM BO3HMKACT 30HA Pa3psDKEHHA. Y IapHbBIM KJIAaH yCTPOEH TaKUM 00pa3oM, YTO K
MOMEHTY HCUYepIaHus TpeOyeMOoro KOJIMYeCTBAa KMHETHYECKOW SHEPTrUH 3aMKHYTOI'O ABHIAOILIErOCs 1O MHEp-
IIUX CTOJIOA BOABI, 3aKPHITUSI HATHETATEJIHOTO KJIAIIaHa M IOCTHIKEHUS! ONPE/ICIIEHHON CTENEHN pa3pshKEeHHs OH
ABTOMAaTHYECKH OTKpBIBaeTCsl. Yepe3 OTKPBIBLIIMICS YJapHBIN KilalaH B HAIOPHYIO YacTh TPYObl BTEKaeT HOBas
MOPLUS BOJIBI, KOTOPast pa3roHsieT ce0st M OCTABLIYIOCS TaM BOJY [0 TOW jKe HayajbHOU ckopocTH. [locie uero
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BECh IPOIIECC MOTHOCTHIO MOBTOpsieTca. Uepe3 HarHeTaTeNbHy0 TpyOy 2 Boja ¢ OOIBIINM, YeM HUCXOTHBIM, Ha-
MIOPOM TIOCTYIIAeT K MOTPEOUTEITIO.

1. I'mppaBnuueckuii Tapan. bCO, 1. 6, M., "Cosetckas sHuknoneaus", 1971, c. 467-468.

OOPMVIIA U30BPETEHNA

BognononbeMHOE YCTpOKCTBO, COCTOSIIEE M3 BO3MYIIHOTO KOJIIAaKa, HATHETATEIFHOIO KilallaHa, HarHeTa-
TENbHOU TPYOBI, MUTATENBEHOM TPYOBI, PEryIHpyeMOro yIapHoro KianaHa, OTJIHYaIoIIeecss TeM, YTO PeryJupye-
MBI yIapHbId KJIallaH pacIioiaraeTcsi B MMTaTeIbHOM TpyOe, pa3aerss ee Ha YCKOPSIOIIYIO M HallOPHYIO YacTH
u obecrieunBasi, TAKMM 00pa3oM, MOIBEM BOJIBI MIIH €€ 3aKauKy 03 CIMBa KaKOW-JIM00 9acTH BOJABI HAPYXKY.
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