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[TAPOBbBIE IBUTATE/IN
N X TIPUMEHEHWE




CunTaercs, 4TO Hesl UCIIOIb30BAHUSI CUJIBI TIapa JIJIsl IPeBPALIeHUs ee B SJHEPIHIO IBYDKEHUS
NpUHAAIEXUT [epoHy AleKCaHAPHUICKOMY, )KUBILIEMY B 1 BeKe Halllek 3PbI U CO3/IaBIIEeMY SOTHATIHII -
"rap Dona".

970 6BLT MeTa/UTUYECKU IIAP, BPALAIOLIUANCS MO, AaBaeHreM rnapa. K coykaneHuo ABDKyIast CHia
HarpeToro BO3/yXa W BOASHOTO Mapa UCIO0/Ib30BaIaCh 3/1€Ch TOIBKO JTULIb JJI5I JeMOHCTPALMH 3a0aBHOM
WUT'PYIUKHU. [€pOH YacTo MCIOIhb30BaJI SHEPTHIO MIapa B CBOMX U300peTEeHUSIX: sl Pean3aluy Pas3IBHKHBIX
aBTOMATHUYeCKHUX JBepeil B XpaMax, IBUTAMIINX PYKAMU CTaTyii 60roB u Tak ganee. OH OCTaBUI MHOTO
yepTeXxei, Mo KOTOPbIM MOXXHO COOpATh peasibHO AeMCTBYIOLIe MeXaHU3MbI. Ero nsobperenus,
ornepejuBIINe CBOe BpeMsi, CMOIJIU IO JOCTOMHCTBY OLIEHUTB JIMLIb B CPelHeBeKOBbeE.

WHurtepecHo, uto B cepeaune XVIII croneTus sonumnun «mepernsobpes» BeHrepckuii yueHsii SIHoir Cernep,
OT KOTOPOT'O OHO Y TIOJTy4HJIO CBOE UMSI ''cerHepoBo Koseco'. [IoHATHO, 4TO TaKoe KoJ/ieco BpallaeTcst Oz,
JeliCTBUEM PeaKTUBHOM CHJIbI TOTOKA TMapa, BHIOPAChIBAEMOTO U3 3aTHYTHIX TPYOOK-COTIe.

CpenneBexoBasi EBpora cTasa coOMpaTh M 0CBAaUBaTh TEXHUYECKHE U300peTeHHsI U HOBUHKHU CO BCEX CTPaH:
WNupuun, Kurtas, Busantruu. XVIII Bek cunTaeTcss BeKOM OKOpeHUsi Mapa. Pe3ynpTaThl ONBITOB C
atMocdepHbIM gaBneHueM Toppuyenu u OtTo [eprike HATOKHY/IN YY€HBIX HA MBIC/Tb, YTO CHITY
aTMocdepHOTO JaB/IeHUsI MOXXHO MCITOIb30BATh AJISI TPOM3BOACTBA MEXaHUY€ECKOM pabOTHI.



[lapoBas maunHa /lenu [lanena.

Henwu [Tanen 611 accucTeHTOM Y ['T0tireHca, a ¢ 1688 r. mpodeccopom
MaTeMaTUuKu B MapOyprckoM yHuBepcuTeTe. Y Hero BO3HUK/IA Uest
MCITO/Th30BATh [J1st aTMOCHEPHOTO ABUTaTe st OPMY MOJIOTO LIMTUHAPA C
IOBYDKYIIUMCS B HeM niopirHeM . [lepen [TameHom cTosiia 3a1a4a 3aCTaBUTh
MOPIIeHb COBEPIIATh PAOOTY CuIO atMocdepHOTO faBieHus:. B 1690 r. 61
CO37IaH MPUHIIMITHA/IFHO HOBBIHM MPOEKT MapOBOTO ABUTATES.

Boza B nyiMHApe NMpY HarpeBaHWM NpeBpaliaiach B Iap U JBUrasa
nopuIieHb BBepx. Yepes crienyaibHbIN KJIalaH Nap BbITAJIKUBAI BO3YX, a
IIpY KOH/IEHCALIMU Mapa CO3[aBa/IoCh pa3pe)XxeHHOe IPOCTPAaHCTBO;
Hapy)XHOe JIaB/ieHre ABUTaJIo NopiueHb BHU3. OycKasich, MOPLIEeHb TAHYI
3a 00011 BepeBKY C IPy30M.

[TaneH cTaBuI LUIWHAP MalUIWHBI BEPTUKAJIBHO MOTOMY, YUTO LIUIUHJP-
K/IaTlaH He MOYXET B MTHOM TIOJIO)KEHUH BBITIOTHATH CBOIO QYHKIIUIO.
IBuratens [laneHa mose3Hyr pabOTY BBITIOTHSLI IJIOXO0, TaK KaK HE MOT
OCYILeCTBUTD HEMPepPbhIBHOE eiicTBre. YTOOBI 3aCTaBUTH MOPIIEHD
MOJHUMATh IPy3, HE0OXOAUMO OBLIO MAHUITY/TUPOBATH CTEPXKHEM-
KJIallaHOM 1 CTOIIOPOM, TITlepeMelliaTh UCTOYHUK IJIaMeHU U OXJIaXKJATh
UUIUHAP Bogou. [Jonroe Bpemsi [laneH npogo/mKan TpygUThCS Ha,
yCOBepIIEHCTBOBAaHHEM CBOETr0 N300peTeHHs.

Y)xe B 1707 I. OH IPeAJIOXKUII HOBBIU, YC/IO)KHEHHBIN BAPDUAHT IapPOBOTO JABUTaTe/Is.



[TapoBast MmamirHa Tomaca Cesepwm.

CoBepilleHCTBOBaHHE MAap0oaTMOCPEPHBIX MALIWH MTPOIO/DHKUI ToMac
CeBepu. B 1698 rony Tomac CeBepu n3006pes mapoBOU HACOC ISt
OTKA4YKH BOJbI U3 IIaXT. Ero «Apyr pyaokomoB» paboTan 6e3 MopIIHS.
BcacpkiBaHMe BOABI IPOUCXOAWJIO ITyTE€M KOHAEeHCAlIUX Mapa U CO3AaHUS
pPa3peXXeHHOTo MPOCTPAaHCTBA HaJl yPOBHEM BOAbI B cocyne. CeBepu
OTAe/IUJI KOTeJI OT COCYAQ, TAe MPOU3BOANIaCh KOHAEH CAlMs. JTa
nmapoBasi MalllMHA 00J1a/1ajla HU3KOW SKOHOMUYHOCTBIO, HO BCe-TaKU
HalllJIa IIKWPOKOe MpHUMeHeHHUe.

BriepBbie mapoBas manirHa CeBepu Havasia pabortars B Poccuu. OHa
ObU1a 3aKa3aHa B AHnu AJ1s [letpa [lepBoro. MamvHa mogHrMata
BOJly Ha BBICOTY 3 M OT OBEPXHOCTHU 3eMJIHn.l [ponu3BOgUTE/IBHOCTS ee
ObU1a 3 00YKHM B MUHYTY. JTa MaimrHa CeBepu Kavasia Boxy 3 PoHTaHKHU
nist poHTaHOB B J/leTHeM cany B CaHKT-IleTepOypre.



[lapoBas mammHa T. HprokoMmeHa.

B 1705 rogy mexanuk Tomac HploKOMeH mosTy4u1 aTeHT Ha N300peTEHHYIO
VM TeIUIOBYIO MaluHy.. [lapoBoit Hacoc HpiokoMeHa Havaiu UCITOIb30BaTh B
AHT/IUM IJIST OTKAYKY BOJBI M3 IIAXT.. [JTaBHOM ZieTa/Ibio ero ObUI IOPIIEHb,
YPaBHOBEIIEHHBIV I'PYy30M U ABUTABIIUICS B GOMBLUIOM BEPTUKATEHOM
nuarHgpe (2). JlaBrenue mapa, mogaBaeMoro B UINHAP U3 KoT/a (1),
MTOJIHMMAJIO MOPIIeHb. BripbickrBaHMe X0/IOAHOM BObI U3 pe3epByapa (5)
OCAXKZAJIO Tap M CO3[aBaJIo B IIUIUH/PE BaKyyM. ATMOocepHOe TaBieHHe
OITyCKaJIo mopiieHb BHU3. OXJIOKIAI0IAs BOAA U CKOHIEHCUPOBAHHBIHN Map
BBITTYCKa/IMCh U3 UIUHAPA 110 TpyOe (6), a U3MUIIHKI Map M3 KOTIA - Yepes
peIoXpaHUTeTbHbBIN KJIamaH (7).

TToc/te 5TOTO JBUTraTe b BHOBb GBLI TOTOB K C/IEYIOLIEMY BIPHICKUBAHHMIO S y
napa. OCHOBHOU HeOCTAaTOK MallWHbI HbI0OKOMeHa coCTosi/1 B TOM, YTO

pabouwnii HUIVHAD B HEH SBIISIJICS B TO YKe BpeMs U KoHJeHcatopoMm. M3-3a

3TOTO MPUXOJNJIOCH OOYEPESHO TO OXJIAXKIATh, TO HarpeBaTh LWINHAP, U -]
Pacxop, TOIUIMBA OKAa3bIBAJICS OY€Hb BeJIUK. i ?E

[Tocnenytonivie 3o6peTaTe/ii BHECTU MHOTO YCOBEPIIEHCTBOBAHUMH B
Hacoc HerokomeHa. Ho mpuHIMnuanpHas cxeMa MallMHbl HprokoMeHa
OCTaBa/IaChb HEM3MeHHA Ha MPOTSHKEHUH 50 JIeT.



[IapoBoi1 aBurarens /bxeiimca Yarra.

B 1765 romy aHI/TUIACKUU MeXxaHUK /xerMc YaTT co3aeT napoBOU ABUraTenb. B
1763-1764 roflax emy MpUILLJIOCh YNHUTD IIPUHAIJIEKABIINN YHUBEPCUTETY
obOpasen; maurnHbl HplokoMeHa. YaTT M3roToBrI HEOOBIIYIO ee MOJe/b U
MIPUHSIJICS M3Y4aTh ee AeHicTBHUe. YaTTy cpa3y CTaJio SICHO, YTO Jist 6osiee
SKOHOMHUYHOU pabOThI ABUTATEIS IeiecooOpasHee TepXKaTh IUIUHIP
MTOCTOSIHHO HarpeTsIM. B 1768 rogy Ha OCHOBe 3TOM MOZie/T1 Ha 11axTe
ropHosaBog4rKa PeOyka Obl1a mocTpoeHa 60/iblilasi MallliHA YaTTa, Ha
M300peTeHre KOTOPOU OH MOTYYHI B 1769 TOAY CBOU mepBbIii MaTeHT. CaMbIM
NPUHLIMITHATBHBIM U BAXKXHBIM B €r0 U300peTeHrH ObIIO pasie/ieHre MapoBOro
IVUTMHAPA U KOHAEHCATOPA, 6/1arofapsi YeMy He 3aTpavynBaiach SHEPTHS HA
MOCTOSTHHBIN pa3orpeB HWIWHAPA. MaivHa ctana 6o1ee 5SKOHOMUYHOM. Ee
KII/Il yBennunics. T
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C 1776 roma Hayanoch pabpUIHOE MPOU3BOACTBO MAPOBBIX MalllH. B
MAaIIWHY 1776 TOZAA MO CPABHEHUIO C KOHCTPYKIMei 1765 roga Obio
BHECEHO HEeCKOJIbKO MPUHLIMITUAIBHBIX yay4dllleHU. [lopiens nomemancs
BHYTPU LMJIMHIPA, OKPY>KEHHBIN MTAapOBBIM KOXKyXoM. Koyxyx cBepxy 6b11
3aKPBIT, a LUINHAD - OTKPLIT. [lap mocTynan B uMAMHAP W3 KOT/IA 11O
60ko0BoI TpyOe. LImauHAp coearHSIICS C KOHIEHCATOPOM TPyOOii,
CHa0)XeHHOU MapOBBITYCKHBIM KJIalTAHOM. BbIlle 3TOro K1anaHa Obut
pasMelleH ellle O4VH YPAaBHOBEIINBAOIINI K/IalaH.
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OpHako MalIrHA coBepIlajia TOMHKO OJHO paboyee ABKeHHE, paboTasia
PBIBKAMU U TIOTOMY MOTJIa MCITOJTb30BAThCSI TOIBKO KaK Hacoc. YToObI
MapoBasi MallIMHA MOTJIa IPUBOJUTS B AeUCTBHE Ipyrue MallvHBbI,
HeoOX0MMO ObIJI0, YTOOBI OHA CO3/IaBajla pPABHOMEpPHOEe KPYroBoe
nBwKkeHUe. Tako# ABUTATE/b ABOMHOTO IeHCTBHUS ObUT pa3paboTaH YaTToM
B 1782 rogy. OTpOMHBIX YCHIHI TOTpe6oBasio OT YaTTa co3jaHue
MeXaHH3Ma MepeJaroIlero ABKEeHHUE OT MTOPIIHS K BTy, HO YaTT fo0uICS U
3TOTO, CO37aB 0C000e mepeaaoliee YCTPOMCTBO, KOTOPOE TaK U Ha3bIBaeTC ST
Mapa/UleIorpaMMoM YarTa. Tenmepb HOBBIU ABUTATE/Ib YaTTa F'OAUJICS [JIS
MPUBOAA IPYTUX PabOYMX MAIIKMH. 3a 1785-1795 TOABI ObLJIO BRITTYLIEHO 144
TAKHUX MTAPOBBIX ABUTaTE/eH, a K 1800 roy B AHI/IMU paboTasa yxe 321
MapoBasi MalllMHA YaTTa.

s n3MepeHVst MOITHOCTH TTAPOBBIX MAIIIMH YaTT BBeJT TOHSTHE

" TouragrHas cuia'’, KOTOpasi B KadyeCcTBe OOIIeNMPUHSTON e THHUIIbI
MOIIJHOCTH UCIIO/IB3YeTCsI ¥ MO HacTosee BpeMsi. OIHy U3 MalllWH YaTTa
KyITWJI ITABOBAP, YTOOBI 3aMEHUTH €10 JIOIIA/Ih, KOTOPasi PUBOAM/IA B
neicTBYE BOASTHOM Hacoc. [Ipu BeI6ope He0OX0AMMOM MOIITHOCTH TTAPOBOM
MAIIWHBI TUBOBAP ONpeAe I paboUuyio CHJTY JIOIAIN KaK BOCBMHUYACOBYIO
6e30CTaHOBOYHYIO pabOTY 0 TTOTHOTO U3HEMOXKeHHU s Tolnaau. Pacuer
MTOKa3aJl, YTO KXY CeKYHAY JIOLIab TOAHUMAJIA 75 KT BOJBI HA BBICOTY 1
MeTp, YTO U ObIJIO MPUHSITO 33 €AUHUILY MOUTHOCTH B 1 JIOMIAJAWHYIO CHITY.



[TapoBble 1BUTaTE T TPUMEHSIIA BO BCEX OTPAC/ISIX TPOM3BoAcTBa. OHU
IIMPOKO MCITOIH30BAJIMCh B TPOMBIIIUIEHHOCTH, HAa TPAHCIIOPTE U CTa/Ik B CBOE
BpeMs ' ABUTATEISIMU TEXHUYECKOTO Imporpecca’.

OpHako k03P PUIIMEHT MOJIE3HOTO AeHCTBUS CAaMbIX JTYYLIHUX MAPOBbIX
aBuraresnei He nmpesbiman 5%! M3 KayKIpIX 1000 KT TOTTMBA Ha MTOIE3HYI0
paboTy TPAaTHUIOCh BCETO JIUIIIb 50 Kr'!

K KoHIIy 19 BeKa cxeMa MapOCH/IOBOM YCTAaHOBKH OblJIa 3HAYUTETHHO
YCOBepIIeHCTBOBAaHa, ¥ €e OCHOBHbIE IPUHLUIIbI COXPAHUJIMCh O HAlIero
BpEMEeHHU.

W HTEepecHO, YTO B 1735 rOfly B 3/JaHUM AHTJTMHCKOTO MAap/laMeHTa ObLT
YCTaHOBJIEH NePBbIU B CHUCTOPUU BEHTUISITOP, KOTOPBIX IPUBOAWIICS B
JBYDKEHMe IMapOBbIM [ BUTATEJIEM.

B 1800 roay Hekuit amepuKaHell, Biazeell MAaXThI IO J00bIYe KAMEHHOTO YTJIst
npyAyMa nepBbiid mapoBoi mudT. B 1835 rogy aToT mapoBoit tudT BOwIEN B
06u1x07, $pabpUYHOTO rPy30MOJbEMHOTO Jie/ia B AHIJIUH, a TIOTOM MOJTYYHJT
pacnpoctpaHeHue B CIIIA.

A B 1850-x rogax "KomMmaHus mapoBbix mogbeéMHUKOB OTHCA" yCTaHOBH/IA CBOM
MepBbIN MACCAKUPCKUM TUPT B MATUITAKHOM Mara3vHe Ha bpoasee. J/Iludpt
Opast oo TSITU YeT0BEK U Be3 UX CO CKOPOCTHIO 20 CM B CEKYH/TY.



