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NrxeHep XKosed bpang nocrne BTopon mMupoBon BOMHbI OCHOBarn npeanpuaTue
ropHogobbiBaowen u nepepabartbiBaloWlen  NPOMbILIAIEHHOCTN, aCCOPTUMEHT
KOTOPOro BKIOYan TaKke MNpou3BOACTBO MNOSIMATUNEHOBLIX U MNNAcTMacCOBbIX
LLMAHrOB.

1953 ..

PoxpeHue ,,LLinebyw»

BpaHa npuvwen bl BbIBOAY, YTO NfacTMACcCOBbIE LUMAHMN UMET BOorbLlIoe 3HaYeHne
A58 cernbckoro xo3anctea, n B 1953 rogy Havan noctaBnATb CBOM MracTMacCcoBble U
noNMaTuUneHoBble Tpybbl OT rOpHOro pfera [0 pPacnofoXeHHbIX nobnmsocTu
CEeNbCKOXO3ANCTBEHHbIX npeanpusatuid. [pyn aToM OH nony4un B okpyre 3anagHoro
neca ogHo HasBaHue GupMmbl «llnebyw» M ocHoBan CBOe HOBOEe npeanpuaTue.
Mocne atoro 4yepes roag nHxeHep OTBUH KOHErvH npeanoXun npUMeEHATb OpoLLEHNe
nonen n Mcnonb3oBaTb NPU 3TOM MONNITUNEHOBLIE TPYObl BLICTPOro coeguHeHUs,
0TeYeCTBEHHOIro NPOn3BOACTBA, KOTOPbIE CTanu U3BECTHbI Kak «Cuctema oTAeNoB».

1956 ...

N3o06peTeHns bpaHaa

Ons Toro 4tobbl obecneumBaTb Heobxogumble nocTtaBkn, B 1956 rogy bpaHg
OCHOBan BTOpOe npeanpusatve B 3anagHOM fecy, KOTopoe Mnoslyynno HassBaHue
«Kunsttoffwerke H6hn», npn kKoTopom OH opraHu3oBan cobCTBEHHOE MPOM3BOACTBO
nnactmaccoBblx Tpyb. lMocne roga npoussoactea, B 1957 rogy Obinv nonyyeHbl
rotToBble nonuaTuneHoBble TpyObl. lNocnegHue 6biNM HasBaHbl «bpaHaaneH» U
oTnpaBneHol B npogaxy. bnarogaps BbicOkOMYy cnpocy Ha Tpybbl Aans
BOOONPOBOAOB, BbINYCK NPOAYKLMM YBENMYMBANCA U3 rofa B roA.

BpaHg n KoHereH, ocnenneHHble 3TMM YCnexom, He npunarann ycunuim, 4Tobbl
nonuatTuneHosble Tpybbl hmrpmbl LLUNebyw npumMeHsaTe npu opolleHun nonen. U ato
6biNn0  060OCHOBAHO KOHKPETHLIMW  CFOXHOCTAMM WX BHEAPEHMSA: CHadana y
Npoun3BoauTENEN CENbXO3NPOAYKUNN MOSBMASETCA HEnpuaTue BCEr0 HOBOMO, YTO
nocne BTopo MMpPOBOM BOWHLI MOSY4MrIO Ha3BaHME TaK Ha3blBAEMOro
«3ameutatowiero cbipbsi». OcCobeHHO npu 3ameleHun cTanbHbiX TPyO NpOCTOoro
coeagmHeHns. Heobxogumo 6biNo gokasbiBaTb KaydeCcTBO, MPOYHOCTb 3TOrO0 HOBOrO
Cblpbsi — NONNATUNEHOBOrO Matepmana gnga Tpyo.

1957...

1957 nepBas 6apabaHHas katywka ansa Ma-tpy6bl @ 50-70mm anuHon go 300m.

OpHako B 1957 rogy oeno npoaBWHYNOChb Aarnblue: A0 TOro, OT Yero HeBO3MOXHO
OTKasaTbCs WM CEerogHsi- Hayanocb OpOLUEeHME MOSIEN U UCNONb30BaHWE MpPU 3TOM
NPOCTENLIMX LUMAHIOBbIX YCTAHOBOK. [na atux uenem Heobxogumo 6bino
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MexaHu3mpoBaTb MpPOLECC YKNadkM LWnaHra OO MecTa U ero He PYyYHoro
cMaTbIBaHUS. B 1957 bpaHg npugyman npoctenwyto nebeaky, KoTopas
nepetsarmBanacb TpaktopoMm. C nomMoLLbio 3TOW onepauun BbiTArmBanacb Tpyba B
HanpasneHun aswxeHna. Ecnv BHMMaATENbHO NPUCMOTPETLCSA K 3TON YCTAHOBKE, TO
no o6enm CTopoHaM OT OCHOBHbIX OCEN MOXHO 3aMeTUTb KITMHOBbIE PEMHM.

UTo6bl NnonNnatuneHoBas Tpyba Bpallanacb Ha nebenke, TPaKTOPUCT AOSKEH Obin BO
BpeMsA criefoBaHusa uennaTbCa 6ankon, KOTOPYH MeAneHHO Ha onpeaeneHHyro
LWMpUHY nebeakm OH OTKMOHAN BBEPX UM BHUS.

Mpon3BoAMTENBbHOCTL YCTAHOBKU M3Mepsanacb AnameTpoM TpyObl, KOTOpbLIM TOoraa
coctasnan ot 50 mm, 63 mm 1 70 mm go 300 m, n annHon ot 120 m go 200 m.

[Haxe ecnn wMmbl Oyaem BecTM pedyb 006 oOTAeNbHbIX MNpPOTOTMNAX, I3TOT
3K3eMnnAp KpyroBoro ©OapabaHa CRyXuUT nNpuMepoM nNepBOM CTYNEeHU
opocuUTenbHbIX AOXAeBalbHbIX YCTAaHOBOK, KOTOpbIM CcOCTaBun Ao
CerogHsilLLHEero BpeMeHU OAHY M3 KOHLeNnuun «cBOpavyMBaHMA TpyObl». Apes
BO3HUKIIa HEMHOIO paHblle Yy OAHOM U3 ronnaHackux cpupm «[pak» v Obina
nepepaHa no AokymeHtam LUneOyw nop HasBaHueM «OTKpbITbIM gom». Ho
BpaHa v KoHHereH umenu npeuMmywecTBO B TOM, YTO OHM MCNONb3OBanu U
NPUMEHUNM 3Ty KOHUENUUIO Ha NpaKTUKe.

NMepBoe npumMmeHeHne GapabaHHOM
OpPOCUTENBHOWN YCTaHOBKU

19509 ...

LUneGyw/XoH— nyTn pa3BuT1A Ao0XAeBalibHbIX YCTaHOBOK
LLne6yw nopan B 1962-1964 3asaBKy Ha naTeHT.

lMocne 3acywnueoro neta 1959 roga cnpoc Ha opocuTernbHblE YCTAaHOBKW OKa3sarcs
3HaYUTENbHLIM U MHXeHepbl upMbl LLnebyw pewmnn NpUMEHUTb K KOHLENnuuu
«CBOpaunBaHnsa TpyObl» HOBble MNOAXOAbl M COEOMHUTb CBOM NEepBOHAaYalbHbIN
opocuTENbHbIN Npuuen ¢ opoweHnem psgos (LLoHononn, 1959), B KOTOPOM OHM
yCTaHaBnvMBanu CBOMW MOSHbIA OpOLUALWMA arperaT B COOTBETCTBUN C LUMPUHOW
KOnewu, ycrioBusamMun noBopoTa, Tak, YToObl Npu yknagbiBaHUn TpyObl ObISI0 BO3MOXHO
opoLleHMe unuM Boga nofasanacb no Bogonposody. lMogada Bogbl MO AaHHOMY
MaccuBHoMy  Bogonposogy TpeboBana cneumanbHbix  nebepok  (cpeacTs
coeguHeHust) Tpyb, oaHako coeguHeHus (MydTbl) He obecneumBanu OOCTAaTOYHOM
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repmeTudHocT  Tpy6. W, HakoHeuy! HoBylo TexHomnorvw npegnoxuna  wm
3anaTteHTtoBana dwupma LWnebyw ¢ 1962 no 1964 r. B pasnu4yHbiXx NaTeHTax.
(Hemeukas cnyxba nateHToB, 1969). ®upma He OCTaHOBMMACb Ha 3TOM U Ha4vana
0064ymbIBaTh HOBblE BO3MOXHOCTU OTAESNbHOrO OPOLUEHUS U aBTOMaTtu3aumm 3TOro
npouecca.

Peanusauma 3TOM HOBOW TEXHOJIOTMYECKOW KOHLUENuuMu Mpu MNpakTU4eCcKom
opolwleHUM nonev npuBena K Oonbwomy ycnexy ¢upM, ocobeHHO B
umHTerpauumn LUne6byw- «Kunsttoffwerke Hohn». MHXeHepbl KOTOpbLIX BOWMK B
MCTOPUIO MMEHHO KaK pa3paboT4yMKM HOBOW KOHLENLUMUU OPOLLUEHUSA MOJIen.

Ha dwmpme Wnebyw B 1960 rogy nosiBUNIOCb HOBOE MOKOMEHME, KOTOpoe npuaano
MMNYNbChl ANSA AanbHENLWero CoBepLUIEHCTBOBaHNA UHxXeHepam bpaHay n KoHereHy.
YT06bl OpoCUTENbHOM MawmHe Bbino nerye npoedxaTb Mo nonam, B 1962 r. bpang
n3obpen HoBbIM WITATUB ANA OPOLIEHMS U OCHaCTWU CTapbii Npuuen npuBogoM C
uenblo, 4YTOObl YCTAHOBUTbL aBTOMATMYECKOE OBWKEHWE LuNaHra, a Takke 4ToObl
LUNaHr nocre OKOHYaHMA opolleHUa cmaTbiBancs Ha 6apabaH. OpocutenbHas
nyLwka Morna Torga cBob60HO ABUraTbCsl BO BPEMS OPOLLEHUS.

[MpuBOA4 C MEXaHMYECKNUM BpaLLeHeM Nnoaknoyanca (opoHTanbHO K MalUVHE.

KayecTBO NONU3TUNEHOBOrO LWNaHra 66110 ynyylieHo

C TexHONnorn4eckom TOYKW 3peHUs,
cneposano  obpatntb  BHMMaHue
-~ TONbKO Ha TO, yTOo B
““L NPOTUBOMOSIOXHOCTb paHHUM
BepcuamMm, cenyac pabota MaluuHbI
3aknyanach B BbITArMBaHUMN
LnaHra, N nNpuyeM, Ha Takyl OfVHY,
Ha KOTOpyto TpeboBanocb
NPON3BOANTL OPOLUEHNE M HACKONbKO NO3BONANa ANnHa LWaHra.
OcobeHHO KpuTuM4yeckom 1 onacHon ©Obina Ta 4acTb LWMaHra, KoTopas
npucoeguHanack kK 6apabaHy, Tak Kak B MecTe NpuMcoeauHeHns oHa gormkHa bbina
BblAep>xMBaTb OoOMbLlOe HaTsKeHWe u obnagaTtb 60MbLON NPOYHOCTLIO. [1o3aToMYy,
paHee, Kak U cenyac, 3Ty 4acTb M3roTaBnuBalT 13 Hanbonee aNacTUYHON PE3UHBbI,
4YTOObI Jaxe Npu NPOLOSMKUTENBHOM UCMOMNBb30BaHUN N Pa3fIMYHbIX NepeaBMKEHUSIX
MalWWHbl OHa MOrfa BbINOMAHATL CBOM  (pyHKUMM. OgHaKO nepBbIA  OMbIT
MCNOMNb30BaHMUS OAHHOrO LWnaHra nokasan dgupme LUnebyw, 4To Takow LwnaHr He
okynaet cebs. [NoaTtomy ¢ cepeanHbl 50-x rogos 6bina HangeHa anbTepHaTMBa:
- bonee npoyHasi, HO MeHee anacTnMyHasi nonuaTuneHosas Tpyba 6Gbina
ncrnonb3oBaHa W BBedeHa B akcnnyatauuwo. U ¢ 1962 roga opocuTerbHble
ycTaHoBKM dmpma LUnebyw cTtanu BbINyCcKaTbCsA TOMbKO C  MNOMUATUIIEHOBbLIM
LUNMAHrOM, KOTOpPbIA  W3roTaBNMBANCA Ha [OOYEpPHEM npeanpusatum  upmbl
«Kunsttoffwerke Ho6hn». BcnegctBue manon anacTUYHOCTU LUMAHra, W3MEHSANcs
paguyc HaKmnoHa LWaHra n NoO3TOMy HYXXHO ObIno BbibMpaTb GapabaHHble YCTaHOBKM
b6onbwero gnametpa. OpHako, uMHxeHepbl dupmbl LLnebyw wmnsobpenn Hosylo,
B6onee obneryeHHyo KOHCTpYKUunio 6apabaHa, KOTOpbI yaepKuBasncs Ha ocsx, Boaa
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nogaeanacb LEHTpanbHO M MNpU OpPOLUEHMM LWNaHr Bcerga Obll BbITAHYT WU
NOMHOCTbLIO 3anofIHEH BOOON.

bpaHao B 1964 rogy 3asBun CBOe M300peTeHMe MOOUNbHOM [OoXOeBarbHOW
YCTaHOBKM Ha MONlydYeHMe naTeHTOB, HO [MOfyyusi TOMbKO CBUAETENLCTBO O
nepBoOOYEpPESHOM MUCMONb30BaHMM OnbiTHOro obpasua (Hemeukas cnyxba nateHTOB
1969). OgHako, ncnonb3ysa NpocTenwlee TPaHCNOPTHOE CPEACTBO AN NepeaBUKHON
opocuTenbHOM YyCTaHoBKKW, dupma Lnebyw nponoxwuna nyTe K AanbHenwemy
NPUMEHEHNIO OPOLLUEHUS MO KOMesiM, KOTOPbIA CTan LWWPOKO MPUMEHATCS Ha
npakTnke u ewe 6onblle MOAHAN MNONYNSPHOCTb NEPEeABMKHBIX OPOCUTENBHBIX
yctaHoBOK. B 1964 rogy BO Bpemsi ypesBblMaMHO CyxXOro neta, OOHO M3 CaMbIX
KPYMHbIX OXKHbIX HEMELIKMX OBLLIECTB MO MppuUraumm Hadano ncnonb3oBaTb 60NbLUYHO
YacTb 3TUX HOBbIX AOXAEBasbHbIX YCTAHOBOK, KOTOpble M cenvac paboTalT C
anameTpom wrnaHra 84 mm. MccnegoBaHua, nposogumMele B [TaHHOBepe no otaade
OT OpOLUEeHMs Noren rnokasanu, YTO YUCNO TeX, KTO UCMNOoNb3yeT nepeaBuXHble
OpOCUTESNbHbIE YCTAHOBKM MO CPABHEHWUIO C TEMW, KTO MPUMEHSET TPaaUUMOHHbIE
MeToabl nonuBa Oonblwe Ha 20%. KMcnonb3oBaHue MOOUNBbHOM OOXOeBarbHOM
YCTAHOBKM MO3BOSISIET MNOBLICUTbL NpoudBoauTenbHocTb (bpang, 1963). [aHHbie
pes3ynbTaTbl OKasanu BnuaHue n Ha cvpmy LLnebyw, noasurHyB ee K ewe ny4dwemy
YyCOBEPLUEHCTBOBAHUIO CBOEN TEXHUKM.

1966 ...

20% cokpalleHue paboyero BpeMeHu

MHHOBaUWOHHAA BOCMPUMMYMBOCTL pyKoBOAUNa uHxeHepamun ¢upmbl LWnebyw
KaXabl rog NPUMEHATb HOBbIE AEWN AN CBOEN TEXHUKU, YTOObI y4OBNETBOPUTL BCE
Heobxogmmble noTpebHOCTU KNueHToB. M TyT BO3HWMKNaA ewe ogHa npobnema y
depMepoB- NCNOSb30BaHME CTOYHbIX BOA. NS 9TOro, HECOMHEHHO, B OPOCUTENbBHbIX
KOHCTPYKUMAX TpeboBanncb HOBbIE peLLEHMS.

B 1966 rogy 6onblioe ymcno epmepoB B okpecTHocTaX JlioHebypra obpasosano
Tak HasblBaeMbll TaHOEM, C Uenbld MNOUCKa MoAXo40B  paunMoHanbHOro
MCMNOMb30BaHMsS CTOKOB M OTXOA0B BOAbI ANS AanbHENUWMX HYyx noysbl. [Jo aTOro
370 ObINO HeBnarogapHoOM 3agavernt NPy UCNOMb30BAHUN LUTAHITOBLIX YCTAHOBOK, Tak
Kak 13-3a 4aCTOM CMEHbI LUNaHra unm opocuUTESIbHOM MYLKN TEePSANCH BCAKUN JOXOA,
4yTO elle ycyrybnanocb HermrmeHM4ecKMMn ycnoBusiMm paboTbl. Onsa aTux uenen,
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cnycTs 7 neT nocne MCnosib30BaHUS LUMAHIOBbIX NEepeaBMKHbIX YCTAHOBOK, dhupmMa
Wnebyw Havyana NPMMEHATb HOBYHO KOHLEMLMIO OPOLLUEHUSI MO KOMEesAM: U BMECTO
NOSIM3TUNEHOBOIO LUMAHra, KOTOPbIA MCMNOMb30Banca B OPOCUTENbHbLIX YCTaHOBKAax
0ObIYHOrO TMNa, CTanu NPUMEHATb KOHCTPYKUMIO TpyD, koTOpasa Obinia B KOMMMEKTe
noagcoeauHeHa k 6apabaHy, U Ha KoHue Tpybbl Mcnonb3oBanacb Gonbwasa nyLika
dorpMbl XOnbL, CO CKOMb3ALWMM LUTAaTUBOM, KOTOPbIM COBMECTHO C BpaLlaloLLMMUCH
dopcyHkamn nepekaumnsan oo 30 kybud. MeTpoB CTOKOB BOAbl U ANs cobnoaeHumn
npaBun rurMeHbl paboTan no onpegeneHHbiM cektopam. [Ana Toro, 4YToObI
obecneunTb BHECEHME CTOKOB BOAbl B pa3mepe 3-5 MM 3a oguH npoxod, 6onbLlyto
MYLKY MOXHO ObISI0 NIEerk0O CMOHTUPOBAaTb Ha OCHOBHYIO OPOCUTESNbHYIO YCTAHOBKY.
OT0 coyeTaHne BHeECEHUS BOAbI M B3BELUEHHbIX BELLECTB MMENO OFPOMHOE 3Ha4YeHne
AN ganbHenwero pasBuTUS nNpoueccoB opolweHusi. Cenyac ctano BO3MOXHbIM
npuMeHeHne pacnpegeneHna Boabl Gonbwon 6GapabaHHOW yCTaHOBKOW, KOTOpoe
euwle B 1876 rogy onuceiBan JenaHen.

MepBOHa4YanbHoe MCNnoNb3oBaHUue 3aTux LUSIaHroBbIX 6apabaHHbIX
opocuTenbHbIX yctaHoBOK B 1976 rogy B TartreHgopcde npu nomowm
MHXeHepa ¢mpmbl LLUINebyw ctano oaHOBpPEMEHHO NMpeMbepon NPUMEHEeHUSA
AoXAeBalNbHbIX OPOCUTENbHbIX YCTAaHOBOK -TEXHONIOMMMA B MNPaKTU4€CKOM
opoweHun nonen. MNMpoaykuma BpaHta n KoHereHa yxe Torga orBevana tem
TpeboBaHMAM, 4YTO U CerogHA TMOHMMAKTCA Mo nepeaBUKHbIMU
AoxaeBanbHbIMKU ycTaHOBKamu. Mpu aTom Heo6xoaMmo HasBaTb criepylolme
XapaKTepUCTUKMU:

- HE3aBMCMMbIN MEXaHM3M Noaayun Bobl

- MEeXaHM4Yeckas HamoTKa LuUnaHra

- NMOJNTHOCTbIO MOBUNbHaAA TEXHONOrM4Yeckas cuctema

OtgenbHo GapabaH He uWHTerpuypyeTcsl C YCTaHOBKOMW, a 3amnyCcKaeTcsl C NMOMOLLbLO
TPaKTOPHOrO Kap4aHHOro Barna, Tak YTO OpoCUTENlbHasi MallMHa He SBnsgeTcs
MalWWHOW B OTAENbLHOM CMbICME, a CTaHOBUTCA TPETbEW COCTaBMAKOLWEN BCeNn
TEXHOJIOrMYeCKOM LenoYvkn nepeasmKHbIX A0XKAeBarbHbIX YCTAHOBOK.

Kak nokazano neto 1967 roga, dwupma Lnebyw wucknioumna ewe OAHy
TEXHOJIOrMYECKyl0 HeJoCTady B OCHOBHOWM KOHLENUMN NepenBMKHbIX A0XAEeBaNbHbIX
yCTaHOBOK. Bbin npegnoxeH aBTomaTtudeckun npuBog OapabaHa, 3aBucsawmm ot
TpakTopa, C MNOMOLLbD KOTOPOr0 OOHOBPEMEHHO aBTOMAaTMYEeCKM 3anyckanachb
Gonbwas nywka. Ona aTux uenewn, NOAKMYANcs HEenocpeacTBEHHO K TypOuHe
MalLMHblI Manblii 24-X BOMbTOBLIA MOTOP, BTOpOW Npubop uHTerpmupoBancs ¢ 12-n
BONbTOBON Gatapeen u HanpsbkeHneM. OTa TeXHONOorus cTaBuna nepeaBuKHYHO
GapabaHHylo OoXaeBanbHYH YCTAHOBKY B MOSIHOM CMbICIiE€ 3TOr0 CrnoBa K CamblM
MOLLHENLLIMM OPOCUTENbHBIM YCTPONCTBAM MPU HanMyum LWaHra U UCTOYHMKa BOAbI.
OT0 no3sonsano obecneuntb BoNbLIOE KONMMYECTBO OCAOKOB, KOTOpoe 6bino B 5-10
pa3 6onblie nofny4aemoro oT npupoapl. M cerogHs He NpuxoamMTCA COMHEBATbCS B
npenMyLlecTBax TEXHOMOMMW, Korga pAenaeTcss pPOHTasnbHbIM NPUBOA, YTO
nossgonser obecneuntb  Gonbwon  obbemM  nepekauyMBaemMonm  BOAbl M
COOTBETCTBYHOLLYIO CKOPOCTb.

Mpn atom GapabaH BpalwiaeTca gaxe ¢ GONbLION NYLWKON He MedfieHHee, a Aaxe
ObiCTpee n nocTeneHHee.
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[Mpn HecyacTHbIX criydasax unv npy Heob6XoANMOCTU €CTb BO3MOXXHOCTb C MOMOLLbHO
KapAaHHOro Bana nosiHoCTbio 0cBOOOANTL TPYOY 1 OTKayaTb BOAY — OOHA U3 BaXKHbIX
aeTtanen, Kotopasi U CErogHs npuMMeHsieTcss Npu MCNoSfib30BaHUN A0XAEBanbHbIX
yCTaHOBOK. YTOGbI Npu BbITSKKE LWaHra obecneynTb YCTOMYMBOCTb MallMHe, OHa
Oblna ocHaweHa onopamu. OTa CoBpeMeHHas mogens mpmbl LLnebyw mnasectHa
nog HassaHvem «[llporpamma 2000». Ee nerko ysHaTb MO pacnpefenutesibHbIM
AWmnKaM, B KOTOPbIX HaxogAaTCs MHCTPYMEHTbl Ansi  3aMeHbl (POpPCYHOK npu
Heo6Xo04MMOCTN Ha OPOCUTESbHBIX MYLLKaX U PeryrmpoBKe af1eKTPOMOTOpa.

C atumnm nepBbIMM goxaeBanbHbIMW  ycTaHoBkamn dupma Lnebyw Havana
OpolleHne Mnonen, KOTopoe B [JanbHeWweM Obiio  NPOAOMKEHO TpeTben
KOHCTPYKLUMEN OPOCUTESbHBIX YCTAHOBOK, 0003HauYMBLUNX AanbHENLIEE pa3BuTue.
MUcnonb3oBaHue aBTOMaTU3UPOBAHHONoO npuMBoAa WM rIUOKOro LnaHra B
opocuTesfibHbIX MalwWHaX uWMeeT Oonblwoe 3HavyeHue. dDupma Lnebyw
nonyyuna 3HauuTeNbHble MNpPUOLINM  OT TEeXHONIOrMYECKOW KOHLUenuuu
6apabaHHbIX opocuTesnbHbIX YCTaHOBOK. CnycTa noytn 100 net nocne nepBbIX
npeanochbINIOK BO3HUKHOBEHUS, laHHaA KOHLeNLUMA ocTaeTcs akTyanbHou. OHa
Oblna ycoBepleHcTBOBaHa cnepBa ¢wupmon [Apeka u3 MNonnaHaum rmbkumm
NONMU3TUIIEHOBbLIMU LUSIAHFaM1 ANSA OPOLLIEHUsA nonen Ha npaktuke. OCHOBHOM
BKNnag B pa3BuTve KoHuenuuum BHecnu c¢mpma Lnebyw n BpaHp, ocobeHHO
nHxxeHep OptBueH KoHureH, Bbigarowwencs MHxXeHep, KOTopbin AanbHenwue 20
neT npenogHoOCUn JNiMlb OTKPbITUA B KOHUEMNL UK.

B nHcTuTyTe 'OP GbINM NpoBeaeHbl nccnefoBaHus Nog Ha3BaHMeM «lccnegoBaHue
opoLUeHuns nonen» o] Lenbto rnoucka BO3MOXXHOCTEN JanbHenLwero
YyCOBEPLUEHCTBOBAHUS OpPOCUTENbHbIX MalwwuH upmbl  LWLnebyw. OTnpaBHbIM
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MYHKTOM ANSA 3TOro CRyXuna maneHbkas nofimBoYyHas MalluvHa, CKOHCTPYMpOBaHHas
B 1964 r. ynpasnsowmnm nHctutyta dputuem Knattom.

Mcnonb3yemas euwe ¢ Hayana cronetusa pabodass opocutenbHas konba, KOTopyro
ewe B 60-e rogbl oupma [leppoT pacnpocTtpaHuna no sBcen ['epmaHun, nHXeHep
KnatT ckoMbuHuMpoBan C MarneHbKon LwnaHroBon nebegkon wn wnaHrom Ans
opoweHns. I3To ObIIO caenaHo C TOM uUenblo, 4YTobbl LWnaHroBas opocuTenbHas
MallMHa Morfna co4yeTtaTbCsa C NnosiyaBTOMaTMYECKOM Masnon OpOCUTESNbHOM MYLLKOW.
NwxeHep Knatt 3axoten nepeHatb Yy LWnebyw  koHuenuuio  MOGMMAbHOWM
OPOCUTENBHOW YCTaHOBKW. OKCNepuMeHT umen ycnex n B 1967 rogy Obino Havato
NpoOn3BOACTBO.

OgHako B fdanbHeunwem npu  HexBaTKe MONMSTUMEHOBOMO LWMaHra MHorue
npeanpusatia B AP 6binv He B COCTOSHUM MPOM3BOAUTL OPOCUTENbHbIE MALUUHBbI.
970 006yCcrnoBuUmo WMpPoKoe NpUMEHEHME Tak HasbiBaeMoro «KpyroBoro opoLUeHusi»,
KOTOpOE MOony4Ynno  xopowwue OT3biBbl ObOLecTBa M TakKe roCyaapCTBEHHYIO
NPOTEKLUMIO, YTO MOIMO MNPUBECTU K CHWKEHUIO JanbHenwux paspabotok wu
npegnoxeHun nHxeHepa Knartra.

OpHako mHxeHep KnaTT nony4mn OoT naTeHTHOW cnyxbbl B deBpane 1969 rona
naTeHT, KOTopbIi Obln NOATBEPXAEH BOCTOYHbIM YynpasreHuneMm ropoga bepnuH
(AEP, 1970). B Bbinucke nateHTa Obinia obo3HayeHa Gonblias pornb HGapabaHHbIX
OpPOCUTESNbHbLIX YCTAHOBOK, HOBbIM NS OPOCUTENbHbIX YCTAHOBOK CYMUTArCH
GapabaHHbIn NpMBOA, B KOTOPbIA NOCTynana BoAa Ansl OpPOLUEeHUs 4yepes3 Konoy
0o6opyaoBaHHYIO NS 9TUX Lenen.

MpepocTaBNANOChL BO3MOXHbBIM UCMNbITATb 3TOT NPEANOXEHHbIN B naTteHTe
nHxeHepa KnaTtTta cnocob opoLleHnsa npyu NCnofnb30BaHNUN OPOCUTESbHbBIX MaLUWH 1 B
AanbHerweM akTtMeBu3upoBatb paboTy WHXEHepoB W uccnegosaTtenen ang
JanbHENLINX yCOBEPLLUEHCTBOBAHUN.

B CCCP B 1969 r. dupma Curma Havana pasBuTME OPOCUTENbHbBIX YCTAHOBOK, ANs
Yyero B KayeCTBE KOOMEPMPOBAHHOIO MNPOW3BOACTBA OHU MblTANICb YCTAHOBUTb
KOHTaKTbl Ansi COBMECTHOro npoussoactea ¢ cupmon [Neppot. ®dupma [llepporT, y
KOTOpOM elle He ObINo OOCTAaTOYHO OnbiTa B AaHHOW obnactu, MO pasfvyHbIM
npuynHam oTKMoHMna ato npegnoxeHne (ACH, 1998). Yepes rogq dupma Curma
Hawna cobBCTBEHHbIN BbIXo M3 aTon cuTyauun: lNepBas mogenb «33 67» Obina He
00blyHasA, ogHaKO PyHKLMOHaNbHaa opocuTenbHasa MawunHa, 6apabaH KOTopon mMor
cogepxatb 250 M wnaHra, gnametpom 63 mMm. N B npoTtuBonosnioxHocts AP, B
CCCP B TO BpemMda He cyuectBoBano npobrnem C OTKpbITUEM COBCTBEHHOIO
NPOM3BOACTBA MOMUITUNEHOBOrO LUMaHra Ans OpOCUTENbHbIX A0XKAeBaslbHbIX
YyCTaHOBOK. 3T nepsble MalunHbl prpmbl Crurma 6binm BocTpeboBaHbl 1 Kak aKCnopT
N 9KCNOPTUPOBASIMCb BO MHOIME CTpaHbl COBETCKOro narepsi, B Tom yncrne n e 1971 r.
B IAP.

B 370 e Bpems BO3HWKNM BonblumMe crnopbl 0 TOM, Bbina nv opocuTesibHas MallnHa
HEMEUKUM unn dpaHuUy3ckuM unsobpeTteHnem. M3 XpOHOMOrMYeCKUX WMCTOYHMKOB
(ACH, 1998) msBectHO, 4To B 1968 r. chupmy LLUnebyw nocewan dpaHLy3CKun
nHxxeHep PonaHg am MNManma, koTopbin o4eHb nHTepecosarca «[porpammon 2000».
OH ObIn BneyaTrieH TEXHOSOMMYECKMM W KOHUENTyarnbHbIM pelleHneMm npobnemsbl
opoweHuns. BosBpaTuBwMCb OOMOW, Havan KOHCTpyupoBaTb COBGCTBEHHYIO
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OpPOCUTENBHYIK YCTaHOBKY, SIBISIBLUYKOCHA MPOTOTUNOM YBUAEHHOW. YXXe B OKTAOpe
1968 r. OH Hayan ncnbiTbiBaTh NEPBbLIN NPOBHLIN 06paseL, HO AOMKHO BbIO NPONTK
ewe ABa roga, 4tobbl aToT 0bpasey cTan NosIHOCTbIO PYHKUMOHAanNbHbIM. B mMapTe
1970 r. nixeHep Ponana av Manma u B anpene 1971 roga nony4un cBngeTtenscTea
oT cnyx6bl nateHToB (INPI, 1970, INPI, 1971).

B 1971 r. PonaHg au lNanma npyumMeHnn Ha npakTuke CBOK MEPBYHD OPOCUTENbHYHO
MaLLMHy. 3TO MalUMHa, Ha3BaHHasa «TUNXOH» MMena AnuHy Tpybel 270 M n guameTp
90 mm. OHa 6bina noxoxa Ha mogenb «[lporpamma 2000» n, kak npeanarana
dupma Curma, cogepxana 6GapabaH BmMecTO KaTywku. HoBbIA, OAHAKO
OAHOBPEMEHHO HE OpUrMHanbHOW, Bblfla OpoCUTENbHASA WTAHrA U OYEHb TSKEMbIN
6GapabaH, KOTOpbI MOI XOHMHIOBaTbCA B MarblxX MacluTabax.

CerogHs Takke MHTEPECHO U TO, ABMASAIOTCA NN NOXOXKe aetanu ompmbl Ponang aun
Manma v 3anaTteHToOBaHHblE UHXeHepoM KnaTTtom coBnageHuem. NMosgHee ¢ 1971 r.
Ponang au [Manma cpgenan panbHevWwWne 3HayuTemnbHble LWarn B pa3BuTUMK
OpOCUTESbHbIX YCTAHOBOK U yAanocb MPUMEHUTb UX Ha MNpakTuke. Mcnonb3oBaHue
depmepamn ero MalUnHbl «TUNXOH» AN OPOLUEHUS Nonen Obino ydeanTenbHbIM.
CnycTta ewe 7 net Bce 40 ycTaHOBOK, KOTOpble CMOHTUpoBana dpupma Ponang av
Manva ©0e3 npuBneyvyeHns MNOCTOPOHHEN MOMOLLUM W MNPUBRAEYEHUS PUHAHCOBLIX
rapaHTui, 6bIIM NpoAaaHbl. ATO CBUAETENbLCTBYET O TOM, YTO Oblnn BOCTpeboBaHbI
AoxaesBanbHble opocuTenbHble ycTaHoBKU. ['ogom no3xe B PPIT (Hemeukas cnyxba
nateHoB,1985), Takke kak n B [P (AEP, 1973) emy 6bin BbldaH NaTeHT, KOTOPbLIV B
obonx cnyvaax 6Obin BbirogeH Ana dupmbl. K aToMy Hayanm TONbKO Toraa
npucmaTpuBaTbCa NPOM3BOAUTENN OpOCUTENbHBLIX YycTaHoBok. C 1971 ropa
aHrnunckaa dupma Wright Rain B cBoem bpaHuy3sckom unmnane Havana
NPOU3BOACTBO KOHKYPEHTHOM MOLENW, OHa nosfyYuna HasBaHue «TopaunHe»,
koTopas Gbina noxoxa Ha mogenb «TunxoH» upmel Ponang au MNanwva. bonbwoe
dopaHuy3ckoe npeanpuatue B OpOCUTENbHOM oTpacnu, dovpma WppudpaHce B
KOHUe 1971 r. 3aknouuno nNUUeH3OoHHbIM aoroBop ¢ doupmon PonaHag au lMNanma,
COrnacHO KOTOPOMY OHW He OpraHM3oBbiBanM COOCTBEHHOE MNPOU3BOACTBO, a
nonyyanu npasa Ha Ucnonb3oBaHue nateHTa pupmbl Ponang am MNanva v npaBo Ha
MCNONb30BaHME Ha [aHHbIX OPOCUTENbHbBIX YCTAHOBKAX TMUMOBOrO 3HaKa «TWMXOH»
ANS OpOCUTENbHBIX MALUWH, C KOTOPbIM OHM MOMNK ObITb NpeAcTaBneHbl HA PbIHOK
dmpmon NppudppaHce.

Bonbwon cnpoc n ycnex paHLy3CKMX OpOCUTENbHbIX YCTAaHOBOK BO ®paHuuu, a
Takke B COBETCKUX CTpaHax, MOCIYyXurn curHanom v B FepmaHun ons gansHenwero
pas3BUTUA 3TOM NPOTUBOPEYMBON OpocuTenbHOM TexHonormn. C 1972 roga Takke
Apyrve Hemeukue npou3sBoauTenu nbiTanucb HadaTb MPOU3BOACTBO OPOCUTESBHON
TEXHUKMN.

BHavane dupma Tlleppor B HOos6pe 1970 r. nblTanacb NOMAyYUTb NATEHT Ha
TEXHOMOMMI0 N TakKe OpPOCUTENbHYK KoHuenuuio (Hemeukass cnyxba naTeHToB,
1972). Tlocne HeygaBLMXCA MOMbITOK, OHWM Hayanu MNpPOM3BOAUTb ObICTPO
coeamHsaomecs Kpenneums Tpyd u genaTtb mManble OpoCUTENbHblE NYLKW Gonee
ANVHHBIMKU. [JO cuX NOop euwe He SCHO, BO3MOXHO 3TO SABNANOChH CreAcTBUMEM
nporpecca 4dexocnoeaukon dupmbl Curma. 3asiBka Ha naTeHT coaepxuT B cebe
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TOYHblE HOBLUECTBA TOSMbKO AN KOHCTpyKuum 6GapabaHa wn HamMOTKM Tpybbl
nocpeacTtesoM Bpauwawuwlenca 6GapabaHHoOM uenu, nNPUBOAAWEN B OBMXEHUE
6apabaH. CektanbHoe pacnbifieHne 60MbLWON OPOCUTENBHOM MNYLIKN CTano Takke
LeHTpanbHbIM MNYHKTOM 3asiBKM Ha NPU3HaHWE HOBOrO COCTOSIHMSA TEXHWUKW. [1o 3TOro
MeppoTy Takke ObLIIO OTKazaHO B MNAaTEHTHOM npu3HaHuK. OfgHako nonbiTKa
npoussoacTBa npoTtoTnna MNeppoT aBnsanacb 06bEeKTOM AanbHENLWero n3y4yeHus, no
KOTOPOMY MpeanpuaTus OOSMKHbI ObliM NonyyYnTb HEOOXOAMMbIE 3HAHUS O MOSHOWN
KOHCTPYKLMN OPOCUTENBbHON YCTaHOBKW. B CBS3M C 3TUM 4yepes3 rog COBMECTHO C
obwectBoM no menuopaumm B bpayHwBaire Heobxogumo Obifo NOArOTOBUTL U
nokasaTtb OnMcaHue.

Kak n obwectso no menvopauum B TateHaopd, B KOTOPOM yXXe ANUTESNbHOE BPeEMS
ncnonb3oBanacb TEXHOMNOIMMs BHECEHMs CTOYHbIX Bod, B 1970 r. obuwecTtBo no
menuopauum B bpayHwBanre HamepuBanoCb Takke  yCTaHOBUTb 3Ty
NPOV3BOAMTENBHYID W NErkylo B 3KchfyaTauumn texHonornto. K aTomy BpemeHu B
pernoHe 60MbWNMM NPOMbILNIEHHBIMU NPEeAnpPUATUAMM BbiNIM CO34aHbl HOBbIE U
XOPOLUO onnadnBaemMbie paboyme MecTa, KOTopble Takke MONOXUTENBHO BIUSANN Ha
nepcoHarn, 3aHMMatLMNCS CTOYHBbIMU BOLAMM.

OpHako, 6bIno BCe elle TshKerno OCYLWEeCTBNASATb BHECEHNE CTOYHbIX BOA C MPEXHUMMU
pabouymmn  MowHOCTAMKM, 6e3  npuMmeHeHuss  anektpuyectBa. K atomy
cneumduryeckomMy NosioXXeHuo NpnbaBnanca Takke u ToT dakT, YTo A0 Tex nop npu
HermrmeHm4Yecknx paboymx ycnoBusix BHECEHUSA CTOYHbIX BOA 3TOT NPOLECC He MOor
ObITb NpOn3BeAEH 3a OANH pa3, a Tpebosan nepmoanyHocTu. K atomy npmbasnanuch
yCcrnoBusi onnatbl U nNpoyne nbrotbl paboTarowmm, KOTopble Heobxoaumo Obino
ocywiecTBnAtb. [1oatomy B o6nactv BHECEHUSI CTOYHbIX BOA HYXHbl Oblnn HOBbIE
TeXHU4YecKkme n, 0cobeHHO coumanbHble peLleHns, KoTopble Obl caenanyu BO3MOXHbIM
yny4lieHne ycnosum paboTsbl.

O6wecTBO NO MCNONb30BaHUIO CTOYHbLIX Boa B BpayHwBanre ob6patunocb 3a
NnoMoLLbIO.

B cBa3n ¢ aTMmM, 06LLECTBO MO UCMOMBb30BaHMIO CTOYHbIX BO4 06paTnioCcb KO MHOMMM
HeMeLuKkuM npousBoamMTenam C npocbbon O CcooTBeTCTByKOWEM coBeTe. Bcem
y4yaCTHMKaAM CTano O4YeBMOHO, YTO TOMbKO CcneuuanbHO npucnocobrneHHas
opocuTernbHas yCTaHOBKA MOXET OTBETUTb X BonbluMM Hagexaam. B To Bpems kak
Gupmbl LLUnebyw, BonHy n NMeppoT yKe HaKonumnm HEKOTOPLIN OMbIT B MPUMEHEHUM
OpOCUTENBbHOM TeXHoNnoruu, oupma Xwrux TONbKO BCTynasa B MUP OPOCUTENbHOM
TexHukn. [na duHaHcMpoBaHus paboT No paspaboTke kaxgasa upma B Kakon-TO
Mepe 3akrnyana [doroBop O noadepxke, C MNOMOLLbK KOTOPOro BO3HWUKaNu
KPaTKOCPOYHblE  [OrOBOPHbIE  OTHOLUEHMS, KOTOpble MNO3BOMANM  pa3BMBaTb
NPOM3BOACTBO OPOCUTENBHOWM TEXHUKM OT €OMHUYHOro OO0 cepuiHoro. [pu Takux
ycrnosusix oupma paspaboTana nonynspHyt KOHUEMNUMIO LUNAaHrOBOW YCTAHOBKU C
nopLliHeBbIM HacocoM. B 1o Bpemsa kak Knatt, Curma v Oun lNanma ucnonb3oBanu
MOPLUHEBOM Hacoc, Tonbko Xtoaux n [eppoT, yxe BO BpemeHa LUnebyw Havanu
NPUMEHSATL 3NEKTPONPUBOA.

CneunanbHasa koHuenuua [leppoT o Bpawatwencs uenu 6apabaHa Ha OCHoOBe
Aonroro cpoka cnyx6bl 1 ygobctea bbina ybegutenoHon Anga 3akasynkos. [NoaTtomy
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dupma [leppor B 1973 rogy A[octurna 3HAYUTENbHOrO 4ucra npofaHHbIX
3aKka3ymkam OpOCUTENbHbIX YCTAaHOBOK.

OT0 ObIIO 0COBEHHO BaXXHbIM AOCTMXKEHMEM ANS TPagUUMOHHBIX NPEeanpusaTUi u
OLHOBPEMEHHO XOpOLIEN BO3MOXHOCTbIO 3aHATb COOCTBEHHYIO OMNpeaesieHHyo
no3numto nNpu 605bLWOM CNPOCe M 3aMOfIHNUTb COOTBETCTBYIOLLYHO HULLY PbIHKA.

Bonblon cnpoc NpMBNEeK MHOrMX NPOAAaBLIOB Ha PbIHOK.

Takke n ana gpyrux ¢oupm paboTbl N0 PasBUTUIO TEXHUKU MPUHOCUNN Kenaemble
pesyrnbTaTbl, KOTOPblE C KaXAblM FOAOM COBMECTHOW MO3UTUBHON PaboTbl Hay4HbIX
KagpoB CEenbCKOro XO35IMCTBa MOBbILWANM  BOCMPUMMYMBOCTL NPESNPUATUA K
nHHoBaumsMm. [locne Toro, kak OOLWECTBO MO WMCMOMNb30BaHUIO CTOYHbIX BOA4 B
BpayHwBanre OoTMeTUNO, YTO MOXHO MOMNYYUTb BbIUFPbLIL MPU MOMOLLN SKOHOMUU
paboyen cunbl C HOBbIMW TEXHOMOrMAMU B OPOLUEHMM, HaKOHel Obin npu3HaH
HemMeLuKnin cnocob opoLlleHust nosien C NPUMEHEHUMEM OPOCUTESbHbIX YCTaHOBOK
ycnewHbiM.  [peumywiectBa Obin  NPOAEMOHCTPMPOBAHLI  MPU  Pa3MIUYHbIX
MCNbITaHUSIX B CTpaHe M 3a pybexom. Camu MHOCTpaHHbleE NPOU3BOAUTENN
OpOCUTENbHbIX YCTAHOBOK HAacTauBanu Tenepb Ha HEMELKOM PbIHKE, Ha KOTOPOM B
1972 rogy Ha BbiCcTaBke, opraHudoBaHHon DLG B [aHHOBepe BnepBble Obinu
npeacTaBneHbl NepBble opaHLy3CKMe IKCMoHaThI.

Bce ato cnocoGcTBOBano BO3pacTaHUIO Clpoca Ha OpOCUTESNbHbIE YCTAHOBKM B
FepmaHuun n npuHocuno Gonbline npubbinu npounssoguTenam. B nocnenctsum, kak
TOMNBbKO (PMpMbl MHBECTMPOBANM Ha fanbHeNWee YyCOBEPLLUEHCTBOBAHME TEXHOMOMMN
OpoLLEeHNsa, pe3ynbTaT ABaxAabl nNepekpbiBan 3atpatbl. OQHAKo camon TsHKEnou
npobnemon ©Obino wusrotosneHme Tpyd HDPE, kotopble 6binn  npoyHee,
BblgepXvBanu Gonbliee HanpskeHne yem Tpyobl LDPE. Ho ato 6bino paHee, B
cnyyasx korga G6apabaH kavanca v yBenuumMBanacb BO3MOXHOCTb MnopbiBa. M yem
MeHbLUe b6bin anameTp 6apabaHa, Tem cunbHee gormkHa 6bina 6biTb Tpyba HDPE.

Mocne Toro kak B 1968 rogy B cneuuanbHOW WCMblITaTeNbHOW yCTaHOBKe Obina
nccnegoBaHa nonuatuneHosass Tpyba, C HeW cTanuM  BbiNyCKaTbCA [OaHHble
opocuTernbHble yCcTaHOBKU. [1pon3BOACTBO OpOCUTENbHLIX YCTaHOBOK B 1974 roay
Aocturno ceoero makcumyma. Obectso no menuopaumm B bpayHwiBarire npoBeno
3HauyuTenbHble UCCNeoBaHUS MO KayecTBY MCMOMb3YIOWMXCHA MNOMUITUIIEHOBbIX
Tpy6. MNpu coBmecTHOM paboTe C MHCTUTYTOM MaTepuanoB B YHMBEpPCUTETE B T.
aHHOBep GbINN M306peTeHbl NONNMATUNEHOBbLIE TPYObl CpeaHEN TOSLWUHbI, KOTOpPble
NMenn oCOBEHHbIN XMMUYECKMIA COCTaB M BbIMIPbIBanu no cpaBHeHuto ¢ «Verstolen A
3512».

1976 rog notpeboBan AanbHENMINX 3HAYUTENbHbLIX TEXHOMOMMYECKUX PEeLUEeHU U
ycoBepLueHcTBoBaHM. OCoBeHHO Te, KTO MMeN Aeno CO CTOYHbIMW BOAaMU Bcerga
nMmen npobrnembl C MNPUMEHSIOWNMCA A0 CUX MOp MPMBOAOM, TaK Kak B HEM
MOCTOAHHO OCTaBanuCb TBepAble 4YacTuubl. ITO TpeboBano Takke AanbHEenWmx
peLLUeHnn.
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B 1973 roay vHxeHep BanHnux kynun «lMporpammy 2000» v nonyuun B 1977
roay nepBbin cepTucpmukat coorsetcteus ot DLG.

Takum obpasom, nHxeHep banHnMx, KOTOpLIA 3aHMMancsa npoueccamu ygobpeHus
nonen, ctan npasonpeeMHukoM d¢upmbl Lnebyw. Co cBoOen CTOpPOHbI, OH
npeanoXxun gpyrytlo  dopmy npvBoga M B TOM YUCIE MHOIOMYHKUMOHAarbHYIO
TypbuHy paHee nNpy 3TOM HE UCMOSIb30BaBLUYHOCS.
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9TO MMeno NpeMMmyLLecTBO B TOM, YTO MOrfia UCMONb30BaTLCA 3HAUYMTENbHasA
3Heprusa BoAabl. CHayana npuMeHsAnacb obnerYeHHas MopAenb KPYyroBOro
Hacoca, KOTopbIi NogaBan BoAay B onpeaesieHHOM HanpaBfieHUU, a C Te4eHNeM
BpeMeHM Oblna paspaboTtaHa npMMeHsLWasaca U 4o cux nop typouHa. Takum
o6pa3oMm, ycoBeplUIEHCTBOBaHHYO U nepeHatyio oT Lnebyw «[Mporpammy
2000», bBaunHnux noaBepr UcnbiTaHUAM Monb3oBaTeNien U BbIABUHYN Ans
nony4eHnsa ceptudukata DLG. B 1977 r. BnepBble DLG npuHan n noarsepaun
cepTuMKaTOM COOTBETCTBMAA AAHHYK  KOHCTPYKUMIO  [oXAeBallbHbIX
OpoCUTENbHbIX YCTaHOBOK.

KoHel BblaepXkun n3s gucceprauum nHxeHepa c/x Ponbda Xob6eHepa

UcTtopua bBamHnmnx wmawuvH ot npusHaHua DLG po
HaCTOSLLUEro BPpeMeHM!.

1977 — 1978

PaspabotaHHbin  BanHnmMx TypObuHHBIM nNpuBOA4, CTan WCNOMb30BaTbCA ANs
NPMBOAHOM CUCTEMbI AoxaeBanbHou ycTaHoBkM. C 1974 roga n ocobeHHO B camble
3acywnueble roga 1974-1975 rr. Havyanocb 6onblioe nonyvyeHve npubbinn oOT
NpYMeHeHNs yCTaHOBOK No Bcewn Espone.

Tonbko B Hupep3akcax Obino

nocraBfieHO G6onee yem 1000
{[ |l  opocuTenbHbIX MaLUuH dupmbI
i ' | BanHnux. PesynbTar, AOCTOMHbLIN
|l “HK“NDE ropAaocTH, KOTOPbIN MOr ObiTb TONbLKO
| — - e OOCTUFHYT C nomMowbi paboTbl no
] cbopke, co3gaHUIO CUCTeMbl paboTbl Ha

Im Jahre 1977 wurde
auf Grund einer Gebmuchsm-ﬂ-pn'(fu“g 3a Bone, ycnel-uHOMy yl1 pa BneHMl'O,
' XopolieMy cepBUCY U OBCRyXuBaHUIO

BEINLICH -

Beregnungsmaschine KnMeHTOB, a TakKXxe ‘-Iepe3 NOCTOSAHHbIE
s Programm 2000/1L TECHble KOHTaKTbl C  NpaKTUKaMM,

nach System , Schlebusch”

der Firma Beinlich Landtechnik, ¢epMepa MN.
Maschinenfabrik, Ulmen

4DLG-anerkannt”

Bonee 20 ctpaH cocTtaBnsaAnu 60nbLyO

~ Prifberickt Nr. 261 - YacTb pblHKa cObITa.
—— B 1975 rogy cocrtosincs nepBblA TecT
DEUTSCHE LANDWIRTSCHAFTS £ ] DLG
GESELLSCHAFT i
®zeiniicn” -
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Bonee 1500 pabounx 4yacoB ycnewHOM 3KCNyaTaumum NnpuBenu K Nony4eHuio B
aBrycTe 1977 r. ceptudmkarta coorsetcTtBms ot DLG.

MawwuHa bBaiHnux ObilNna K TOMYy BpeMeHM nepBasi M eAUHCTBEHHasi
opocuTenibHaA yCTaHOBKa, KOTopasi nofyuuna cepTudukaTr COOTBETCTBUA OT
DLG.

[anbHenwmne ncnbiTatenbHble TECTbl 3a rpaHuuen, ocodbeHHo B NonnaHauun, daHun,
LWBeuunn n ['peunn nokasanu TOMHO Takue e BbICOKME pe3yribTaThbl.

Mo npowecTBun TOro BpeEMEHU, Korga Yyxe akcnnyatupyetca ©6onee 3500
AOXAeBanbHbIX YCTAaHOBOK (upMbl BbanHnuMx, OHWM oOCTalTCsa ele TakuMmu Xe
COBPEMEHHLIMW KaK W cenvac. YNpaBfeHue, BbITArMBaHME LWMNaHra M OpoLUeHne
MOTYT NPUMEHSTLCS B YCITOBUSIX BbICOKOIO pa3BUTUA COBPEMEHHON TEXHUKN.

- TypbuHHOE ynpasneHue ¢ perynupoBaHuemM paboyvero spemeHn ot 5 go 100 m/vac
N NNHeanbHas cuctemMa 3apsiaku;

- KOHLIEBOW BbIXOA 1 coeanHeHne 6e30nacHoOCTU;

- NoNHasa cMctemMa BbIKNtoYeHUs- ceobogHas, megneHHas, 100% nocne oKoH4YaHus

- HanpaBneHue pa3bpbl3rMBaTens- cenyac ¢ YeTbipbMsA CEKTOPaMW.

1978

CobpaHHbIi 32 npegblaywne gsa
roga onbiT € MONU3TUIEHOBOM
cneumanbHOM Tpybon 110x10,
noaTeepamn pa3mep G6apabaHa,
KoTopblh Mor cogepxatb 400 ™
wnaHra. MNpu aTom BbICOTa YCTAaHOBKM
N nogHATME ee Hag 3emnen 6bino
CKOHCTPYMpPOBaHO Takum obpasom, 4to
Boga OecnpendaTcTBEHHO MogaeTcs K
yCTaHOBKE n LUnaHr Tak
yCTaHaBnMBaeTCsA, YTO He BpeauT
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KynbType. OOHOBPEMEHHO CKOPOCTb OPOLLUEHUS 3aJaeTcs TOYHO C  MOMOLLbIO
KOHLIEBbIX (POPCYHOK, 1 BCSI CMCTEMA OTKIOYAETCsl MPU OTCYTCTBUM BOAbI B LUNAHre.
Bce 37K cocTaBHble YacTu ObINKM Tak CKOHCTPYMPOBaHbI, YTOObI 06ecneynTb B LIENOM
HafeXHOCTb CUCTEMbl U Ha nocnepywowme roabl. K TpeboBaHuam GeszonacHocTu
OTHOCUTCSH TakXe HefonyLleHMe BO3MOXHbIX HECHACTHbIX CIy4Yaes.

1979

HanbHenwmnmn aKcrnopTt crasun HOBble
TpeboBaHUA K yBENUYEHUO [AoXAeBanbHbIX
YCTAQHOBOK B 3aBMCUMOCTM OT [ANWHbI U
AnameTpa wWwnadHra  ans UCrnonb30BaHUA
HeobxogMMoOro  KonuyectBa  BOAbl.  Tak,
BanHnnx ns3obpen KOHCTpyKumio GapabaHoB OT
3500 go 3700 m 1 gnameTtpom wnaHra 140 mm
npu ero anuHe Ao 500 m.

Ocu HaxopATcA cnpeau M nNo3agu
6apabaHa. Hanpaenswwen ocbio
nerko ynpaBnATb, TaK 4YTOObI
6apabaH ObIn NOAHAT OT 3eMJIN.

MawuHbI 6bINN UCNbITaHbI
B MppPUraLMoOHHOM
ob6uwecTtBe BonbdgcOypr u
B palbHenlweM BBeAEeHbl
B aKkcnnyaTtauuio B CLUA.

O6ulecTBO NO yaaneHuto 3anyck MaluHb! B CLUA
CTOYHbIX BopA B I. BonbhcOypr
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1980 — 1981

Bbina co3paHa cepus mawmH MOHCYH M
cuctema KBaTtpo, kKoTtopas cTana
M3BeCTHa BO BCEM MMUpe...

MawwHa KaTpo ¢ noBopoTom Ha 360 rpag.
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MnaH nonga A
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MnaH nonsa B
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Mnan nona C
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