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BBIBOP JBHCATEJA

IIpu nmocrpo¥ike BCAKOH AeHCTBYIOLEH MOJAEJIH OYEHb
Ccepbe3HbIif BOompoc — BhIOOp asurareds. J{Burarenb god-
XeH ObITb JIETKHM, MOIIHBLIM H JEeHCTBOBAaTb NMPOAOJIKH-
TeJbHOe BpeMs.

Ectb zerkue Asurarenaud, paboraiouiye CXXaTblM BO3AY-
xoM. Ho HX TpyAHO H3roTOBHMTb, U HeyJAOOHO HMMETh HA
Moaeau OGoabimiue OGannoHbl. C MaseHbKHMH OaslsIOHaMH
Asurartesab paboTaetr HeZOJro.

PesuHoMOTOp, KOTOpBIL yalle BCero CTaBUTCA Ha pas-
JHYHbIE MOJEJIH, TOKe paboTaeT oYeHb HeJ)O0Jro, U OT He-
ro MOXHO J06UTECA paboThl MOJAENH TOJBKO B TeYeHHE—
camoe OoJibluee — OJHOH MHHYTBHL. EciH ycTpOHTH wHIe-
CTEpPEHOYHYIO mnepeiayy, MOXXHO YBEJIHYHTb BpeMs JAeH-
CTBHA PE3HMHOMOTOpa, HO NMpPH 3TOM CHJABHO YMeHbIIIaeT-
¢Sl MOILIHOCTb.

OyeHp XOpPOIIH AJA YCTAHOBKH Ha MOJEJNH 3JEeKTPOMO-
TOpbl, HO He Bcerja yAaeTcs PeLiHTb BONPOC C HCTOYHH-
koM Toka. [anbBaHHYeCKHe 3JIeMEHThl 'POMO3AKH H He
Jal0T GOJBIIOH CHJIbI TOKA; aKKYMYJIATOPBI JOCTATh TPYA-
HO, H OHH TaK TsXeJbkl, YTO, YCTAaHOBUB HUX, TPYAHO
JOOHTLCS OT MOJeNH XOPOLIHX pe3ayjbTaTtoB, MoXHO
NoJb30BaTbCSI TOPOJACKHM TOKOM, HO IIPH 3TOM MOJEJ]b
«CBfI3BIBAETCSH» ITPOBOAAMM.

KoneuHo, npH mocTpoiike MogeJel, HAYIUHX MO pelb-
caM, HanpHUMep MOJIeJid TpaMBasi, a3ponoe3Za HiaH Wapo-
noesjia, caMblfl JYYUIHH ABHraTeNb JJs HHX — 3JEKTPO-
MOTOP.
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Jlns NMpHUBEAEHHs B ABH)KEHHE TAKHX MOJEJEH MOXHO
MOAb30BAaThCSl TOPOJACKHM TOKOM, MOXHO IOABECTH K
3/IEKTPOMOTOPY TOK OOJbLIOH MOILLHOCTH, H MOJeJb Oy-
jgetr paboTaTb NMPeKpacHo.

Ho, noab3ysicb rOPOACKHM TOKOM, HeJb3s1 OCYLECTBHTh
MCCTPOHKY MOJENH aBTOMOOHJSI HJIH KaKOro-HHOYAb cya-
Ha. TyT yX mnoHeBOJe MNPHXOAHUTCS CTaBHThb MABHraTelb
C HEe3aBUCHMBIM NUTaHHeM. MOXHO NOCTPOUTb, HAIPH-
Mep, MOPLIHEBYI0 NMapoByi MauHHy. Ho mo cpaBHeHHIO ¢
3JIEKTPOMOTOPOM MOPILIHEBble NAapOBble MAallHHbLI JOBOJIb-
HO TPYAHO H3rOTOBHTb TOYHO, He IOJB3YSCh TOKAPHBIM
craHKkoM. HM3-3a HETOYHOro H3roTOBJEHHS OHH pacxo-
AyIOT TaKk MHOro napa, 4TO MPHXOJHUTCA CTaBUTb 60Jb-
WwHe KOTJAbl. Boablloi KOTes 3acTaBJsieT CHJAbHO yBeJu-
YUBAThL pa3Mepbl MOJAEJH, yTAXKeAseT ee, H NPU 3TOM BbI-
SICHSIETCS, 4YTO MOIIMHOCTb MalllMHbl HEAOCTaTOYHA.

[IpaBaa, ana GoJblIOH MOZEAH Mapoxoja Bec KOTJa
He uMeeT 0COOEHHOrO 3HAYEHHs, HO CYXOMYTHYIO MOJeJb
C MapoBOH MAaIIMHON OCYIECTBHTb 3HAYHTEJIBHO TPYA-
Hee. A MOCTPOMTb MOJEJb IJIHccepa ¢ MOpPLIHeBOH mapo-
BOH MallHHOH HEBO3MOXHO: TJIHCCEp AOJKeH ObITh Jier-
KHM, a MallliHa ero — MOLUHOKH; TyT GOJbLIOH KOTea Hc-
MOPTHT BCe ZAeJo.

3a nociefHHe NATHAECHT NE€T B «HACTOALIEH» TEXHHKE
MOpPLUHEBble MapoBble MALUIHHbLI BCE ObICTPEE BBITECHSAIOT-
- ca, Jpyro# napoBo# ABHrarejb — TypOMHA — npoue
nobeaubiit nyTh. HacrosiHe naposbie TYpOHHBI CO3/aJH
Kapa-T'ycrae-Ilarpuk ge-Jlasane B lliBennn u Yapins-
AnbmxepHo [Tapconc B ARranH. TypOHHBI OKa3alnch MHO-
ro BbirOJHee NopuiHeBblx MamHH, Cefyac Bo BCEM MHpe
HET HH OJHOH MOLUHOH 3JIEKTPOCTAHLHH, HA KOTOPOH re-
HepaTophl 3JeKTPHYECKOTO TOKA Bpaulajuch Obl MOpIUHe-
BLIMH NapOBHEIMH MAalHHAMH.

OcHOBHast pasHHUa MexAy TYpOMHOH H NOpPIUHEBOH
MAallHHOH B TOM, 4YTO MOplIHEeBas J[AaeT, KaK roBOpAT
MHKEHephl, MPAMOJHHEHHO-BO3BpPaTHOE JABHXEHHE, KO-
TOpoe HY)HO npeo6pa3oBaTh B HeNpepbiBHOE Bpalla-
TeJbHOe, a TypOuMHa cpa3y oOpaulaeT SHeprdi0 Inapa
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Pue. 1.

BO BpaulaTeJbHOEe ABHXKeHHe 6e3 JONMOJHMUTENLHBIX Ie-
penau.

HuTepecHo, yTo nepBbiid JABHraresb, NpPUAYMaHHBIH H
OCyILeCTBJEHHbIA 4yenoBekoM, Obln GJHMe Bcero Nno KOH-
CTPYKUMH MMEHHO K TypGuHe. B camom pene, npocTeii-
masi TypOHHa — STO KOJeco ¢ JONarKkamMH, Ha KOTOpble
«JlyeT» Nap, a caMblii cTaphlif JABHrarejb — BOJAAHOE KO-
JIeco — TOXKe KOJIeCO C JoMaTKaMH, npHUBoAuMoe B [BH-
JKeHHe CTpyeH BOJHL

U naposas TypOuna Ohina npuaymaHa padblue nopul-
HeBOH MamMubl. HWranpsHcKuiA HHxeHep JKoBaHHH
Bpanka B cBoell KHMre O MalUMHAaX, Bblejweid 60JbLIE

TPEXCcOT JeT TOMy Hasajx, B 1629 roxy, onucniBaeT OpH-
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rHHAJbHYI0 TOMYero. OHa NO/MKHA NMPHBOAHTHCA B ABHKE-
HHe CTpPyeH napa, yAapsiolledi Ha JIOMAaTKH KoJeca
(puc. 1). Koneuno, Typ6uHy DBpaHka oOcyliecTBHTb He-
Ab3f ObLIO MOTOMY, YTO OHAa PacxoJoBajda Obl CJAHIIKOM
MHOro napa, Ho HJest bpaHka okasajach BONJIOLIEHHOW B
COBpPEMEHHLIX NapOBBbIX TYpOMHAX,

CoBpeMeHHble NapoBbie TYPOGHHBI CTPOATCA OrPOM-
HBIX MOIUHOCTeH. JIeHHHrpaJACKUH MeXaHH4YeCKHH 3aBOJ
uM. CTanMHa NOCTPOHJ yixe TypOMHEI MOIHOCTLIO CBHILLE
65 000 JomrafAHHEIX CHJ, a CKOPO ClenHaNbHBlH XapbKOB-
CKHMH TypOoreHepaTopHbIH 3aBoj OyAeT BHINyCKaTb TYp-
6uHbI MOLIHOCTBIO mouTH B 300 000 somwaauubix cua. Hu-
KaKOHW ApYyroM ABUraTeJb He B COCTOSHHH pPasBHTb Ta-
Kyl0 OrpOMHYI0 MOLUHOCTb B OJHOH MalIHHE.

W jaas MHOTHX MOJeJel yu-

> A e Bcero AeJaTb MMEHHO ma-
/ poBbie Typ6uHbl. Ecau nmocmo-
4 TpeTh HAa YepPTeXH NMPOoCTOH OJ-

HOKOJIECHOH TypOHHBI, TMOpLU-
HEBOH MallUMHbI H 3JEKTPOMO-

TOpa, cpa3y BHAHO, YTO TypOH-

Ha npoie Bcex. Ho He ToJbKO

> y Hac B Colo3e, a 1 3a I'paHu-

L_,_d-« Lel MOJAEJH C MapOBLIMH TYp-

OMHaMHM TMOYTH HE CTPOHJMNCD.

IToyemy? Ilotomy urTo npu

KAXVILEHCs INPOCTOTE, OKAa3sbl-

BaeTCs, O4YEeHb TPYAHO H3roTo-

. BHTb XOpolllee Kojgeco TypOu-

= A Hel. Hesbss e cuutath Typ6H-

' HOHM JETCKYI0 HIpYLIKY, MOKa-

33aHHYI0O Ha puc. 2. 2ta

5} «Typ6HHa» TOJbKO cama cebs

— BEDTHT, a TIPHBECTH B JIBH#Ae-

\. HHe Kakyw-HHOyAb MOAennb e
</ HE MOA CHIY.

3HayHT, TPYAHOCTH 3aJauH

Puc. 2. B TOM, uroObl pa3spaborarh

Ny
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TAKyH KOHCTPYKIHIO KoJieca TYpOHHbI, KOTOPYIO JIErKo
6bl10 OB M3rOTOBUTbL B MAacTEPCKON IOHOrO TEXHHKA.

Ham ypaanock pa3pemuTh 3Ty 3azavy. JIBaauaTHBOCH-
MHJONACTHOE KOJiecO Hauel TYpOHHBI MOXHO CAesaTb
MeHbllle yeM 3a JBa 4Haca.

Oco6eHHo yno6HO CTaBHTb TYpPOMHY Ha MOJEJH CyZOB:
Ha BaJ ee MOXHO 6e3 BCSAKHX Iepejaay HacaauTb rpebHOM
BUHT. Ee MOXHO CTaBHThb M Ha BCAKHE APYrHe MOJEJH.
Ona 3aHMMaeT OueHb HEMHOrO MecTa M pacxojyer ro-
PasAo MeHblle Iapa, YeM NOpLIHeBas MallliHA TaKoH e
MOILIHOCTH.

H3TOTOBJEHHE TYPBHHK

l'otoBas cobpannasi Typ6HHa mokasaHa Ha ¢oro 3 u 4.
Ha oaxom ¢oto oHa nokasaHa co CTOPOHHI TPyOKH, MOJA-
BOASALLEH Mnap, a Ha JpPyrom — CO CTOPOHB! BBICTYNAlO-
mero koHua ocu. Camoe BaXKHOe NPH H3rOTOBJEHUH TYp-
6MHBEl — TOYHO H aKKypaTHO CAEJaTb BCE JIOTMAaTKH.

Puc. 3. doro Typ6HHB €O CTOPOHH TPyGKH, MOABOAAWEH nap.



Puc. 4. ®oto TypGHHE co cTOpoHE ocCH. [To o6e CTOPOHB! BHAHE KOHLBI
TpyGoK, B KoTOpble BnasHe! conna. Ha KoHew OCH HABHTA H MPHNAagHa MeLHAn
npoBonoka, 4yTo6bl CAenaTh TOMILE OCh.

HaroroBasierca Kojaeco TypbmHbl Tak. CHauazna 3aro-
TOBJSIFOTCSL BCE JIONMATKH; K HHM IOMNEpeK NPHMaHBalOTCs
no JBe NPOBOJIOYKH, H JIONATKH H3rubaioTcs. 3aTeM BbI-
pesaloTcs ABa KpyXka (Adcka). B HHX NpoKaJbIBalOTCS
OTBEpPCTHA 110 TOJUIHHE NMPOBOJOYEK, MPHIAAHHBIX K JO-
naTkam, ¥ INPOBOJIOYKH OJHOM CTOPOHBI FOTOBBIX JOna-
TOK 3aKJa/IbiBalOTCH CHA4aJja B OTBEPCTHS OAHOTO AHCKA,
a 3aTeM NPOBOJOYKHM APYrof CTOPOHBI JONATOK INOCTe-
NEHHO BJAEBAalOTCA B OTBepCTHA BTOporo xucka. Ocraetcs
NPUABHHYTH AMCKHM BILIOTHYIO K JIONAaTKaM, BCTABHTb H
NpPHNAaATh OCb, OTKYCHTB BBICTYMAIOIHE KOHLELI IPOBO-
JIOYEK, H KOJECO roTOBO.

Ha puc. 5 noka3an pa3pea konaeca Typ6uHbl. Tam BHA-
HO pacloJioXKeHHe JOMAaTOK H MecTa OTBepCTHH JAJsd
cOopkH.

IIpexzae Bcero #3 XeCTH OT KOHCEPBHbIX GaHOK HJIH
M3 TOHEHbKOI JaTyHH 3aroTOBbTE JIOMATKH: BBIPENKBTE
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98 nosocoxk 7X17 mu. Tlo-
crapaiiTech BbIpe3aTh HX KakK
MOJXHO TOYHEE.

TMosoxHuTe OAHY H3 MOJO-
cox Ha obpe3oK (haHepHl H
3aKoJoTHTe 9 rBO3AHKOB 6e3
LIJANOK TaK, KaK MOKa3aHo
Ha pHc. 6 (caeBa). dra ¢a-
HepKka—cGopouHblil 11a6JoH
JIONaTOK.

Bce JonatkH  AOJDKHBI
NJIOTHO BXOAHTb MEXAY
rBO3JHKaMH. BABHHbTE OJAHY
Jonatky B mabJoH H HaJlo-

Pre. 5.

JXHUTe HA Hee JBa o0pe3ka MeAHOH 3BOHKOBOH NMPOBOJIOKH
6e3 usoasauuu (puc. 6, Buu3y). JluameTp 3BOHKOBOH Npo-
Boaokd — 0,8 mm. Obe nmpoBOJOYKH cjerka rnpHnasiTe x
JOIaTKe M BhiTauuTe ee u3 mwabaoHa. Takum e ob6pasom
3aroToBbTe BCe JIONMATKH, H 6Jarofapsi TOMY, 4TO OHH Bce
CAEeNaHbl B OJHOM H TOM e 1alJoHe, OHK MOoJy4arcs co-

BEPIIEHHO OJHHAKOBBIMH.

Hs apyroro o6peska ¢hawepmn Bhmuiaute no puc. 6 (8
cepeauHe u cnpapa) BTopoi wabnon. Ha arom mabiaoxe
H3OTHHTE BCe JIONATKH H OepHTech 3a AMCKH KOJeca.

Huamerp Koseca typbuuel — 50 my. [lasi Hero Hy:KHO

—7—

4 1/

e
—
S g
B

—
55+

Puc. 6.

Bblpe3aTb ABa AHCKa JHa-
MeTpoM no 50 MM H oueHb
TOYHO NPOGHTHL B HUX OT-
BepcTHsa Ans cbopku. CHa-
yaja BBLIYEPTHUTE JHUCK B
HATYpPaJbHY0  BeJHYHHY
Ha Oymare, pasaeauTe
OKPY>XHOCTb ero Ha 28 ya-
creil B nposexute 28 pa-
AHyCOB. 3aTeM MpOYEpPTH-
TE elle JBe OKPYXHOCTH—
NepBylo pazuycoM 16 MM 1
BTOPYIO paguycoM 23 MM.
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Touku nepeceyeHHs 3THX OKPYKHOCTEH C NpPOBeJAEHHBIMH
28 paauycamMM AanyT MEcCTa IPOKOJOB JAJs HPOBOJOYEK
JIONATOK.

Jlas BeIXOAa mapa M3 KoJseca Ha 000OHMX AHUCKaX HYXHO
cJenaTh BOKpyr ocd oTtBepcTHa. Ho ayuie He Bbipe3arthb
OTBEpPCTHS COBCEM, a TOJBKO Npope3aThb ABE CTOPOHHI H
OTOrHYTb. Mecta u (UMrypbl 3THX OTBEPCTHH BHAHBI Ha
puc. 5. Ux Toxe BblYepTHTE Ha OGymare.

['oTOBEIi yepTeX HAJOXKHUTE HA JHCTOK XKECTH HUJH TOH-
KO JIaTYHH H, NMpUAepXHUBas PYKOMH, 4TOObl OH He CABH-
HYJIC, OTMETbTE OCTPBHIM IUMJOM LIEHTP, BCE OTBEPCTHA
Jis cOOpKH JIOMATOK M Yrabl OTBEPCTHH AJAs BBIXOAA
napa.

LleHTp W ABIPOYKH AJS IIPOBOJIOYEK AaKKypaTHO IIpo-
TKHUTe muaoM. ToHkuM, y3kuM 3y6uiaoM npopybure oT-
BEpPCTHUs AJs BBIXOJA Napa U OTOTHHTE «JBeplibl» HX. Me-
cTa 3aruboB NMOKAa3aHbl Ha PHC. D NYHKTHPOM.

JlBa rOTOBBIX AMCKa HaJeHbTe Ha OCb — TOJICTYIO XO-
pOLIO 3aKajJeHHYI0 Mriy— W BCcTaBbTe Bce JonaTkd. Ko-
raa cobepere, mpunasiiTe AUCKH K OCH, 3aTeM OTKYCHTeE
BEICTYTIAIONIKE KOHLbI IIPOBOJIOYEK, OCTABHB KOHUHKM
IMHHOM mo 1,5—2 MM; KOHYHMKH NpoBoJoYek OoJbllero
paZHyca MOXETe 3arHyTb, YTOObI NPHXKaTb AHCKH BILIOT-
HYI0 K JONaTKaM.

FoToBoe KoJeco TypOHHBEI MOMECTHTE B KOxyx. Paame-
pbl ero mokasaHbl Ha pHC. 7. KOHCTpyKUHMs KOXyXa Tak
MpOCTa, YTO €e MOMHO HEé OIHCHIBATh.

3arHyThie Kpas KOXyXa INpHAAlOT emy XecTkocTb. Ha
¢oTo Typ6HHBI BHIHO, YTO HAa KOHIUbI KOXYyXa HarnasHbl
TPEYTOJbHbIE «KOCBIHKH®. DTO CAeNaHO TOXe JJs1 yBeJH-
YeHHH KECTKOCTH.

Ecau oce Oyzer BpawaThcs B CTEHKaxX KOXyXa Typ-
GHHBI, OTBEPCTHSI O4YeHb OBLICTPO yBeJaMyarcs, H KOJeCo
Typ6HHBI cTaHeT 6oaTaThes. HyKHO caenath CrielHalbHble
MOJAUHNHUKH. MBI MX CcAesajd, Kak ¥ Ha BCeX APYrHx
CBOHMX MOJeJaX, MpoBOJOouYHbIMH. HasepHuTe Ha OoCb ro-
JyI0 3BOHKOBYIO MeJHYIO IPOBOJIOKY MO 5-6 BHTKOB C Ka-
)KJA0H CTOPOHBI. STH MPOBOJIOYHbIE CMHPAJbKU CHHMHTE C
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Pnuc. 7.

OocH, 06epHHTe Y3eHBKHMM INOJOCKAMH JKeCTH W mponasii-
Te. [TOANIMNHHKY, TOAYYHBIIHECH B KECTAHBIX TPyOOUKax,
HaJIeHbTe Ha OCh H MpHNasiTe K KOXyxy TypOunbl. O6a
NOAUIMIHUKA BHAHK Ha ¢oTo 3 ¥ 4.

Ha puc. 7 u doto 8 TypbuHa mokasaHa ¢ BbLIHYTHIMH
comyiaMH. B Hame# TypOMHe comsa JIETKO BBIHYTb A
NPOYHCTKH ¥ CHOBA NMOCTaBUTH Ha MecTO. 3TO OYeHb BaX-
HO, TaK KaK JHAaMETp OTBEpPCTHI COMeJ NMPHUXOAUTCH MOA-
6upaTh ONBITHBEIM NYyTeéM H BBIHHMATh COIJIA NPHXOAMTCS
MHoro pa3. Ha ¢oro 8 BuaHO, YTO OCYIIECTBHTh 9TO He-
TpyZAHO. C OZ{HOH CTOPOHBI KOXYXa NpPOpexbTe OBaJbHbIE
OTBEPCTHS H IpHNasiiTe 3a)XHMbl, 3aXBaThIBAIOLIHE AJWH-
HyI0 OCHOBHyIO TpyOKy. C Apyroi cTOPOHbI KOXyXa TMpo-
CBepJuTe JBa OTBEPCTHsl TOYHO IO JHAMETPY TOHKHX
Tpy6oK ¢ conaamu. IIpH TaKko¥W KOHCTPYKIHH COIlIa ycCTa-
HaBJIMBAKOTCH BCErZia B OAHHW H Te e MeCTa, H BEIHHMAaTh
ux GesonacHo.
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PHc. 8. doto TypGHHb ¢ BbiHYyThiMH conaaMi. OBarbHble Bbipe3n! caeaabl
TOAbKO € 3TOfl cTOpOHEl, 4TOGb BOWAH ConAa.

Ho, xOHeuHO, npexJe 4YeM rOTOBHUTb 3aXHMBl IJS CO-
nejq 4 NpopesaTh OTBEPCTHA B KOXYXe, HYXHO H3roTo-
BHTHL caMble conna, Co6cTBEHHO, COMJAa — 3TO KAallCIOJH OT
NPHMYcHBIX ropefok. OHM BhasHbl KaXJIblH B TOHKYIO
TPYyOKy, 3TH JBe TPYOKH BrasiHbl B TPETbIO, TOJCTYIO, 2 B
ueHTp ToJacTod TPyOKH BnasHa 4yeTBepTas, NOABOAALIASA
nap M3 KoTJa.

[oToBbIi TpyGONMpoOBOA ¢ cOMJaMH BHAEH Ha ¢oTto 9.
Tpy6ku, moaBOAslIME Nap, CBEPHHTE H ChasiTe H3 XKe-
cTH uaH JatyHd. OcHoBHyIO TpyOKy caenadTe INJHHOH B
70 mMm; nuamerp ee — 6 mm. Iuamerp Tpy6KH, moaBozs-
melt nap, — Toxe 6 MM; AaMHa ee He BaxHa. [laMHA Tpy-
60K, B KOTOpHIE BNasHbl conja, — 25 MM, AHaMeTp HX —
4 mm. Kanciosiu cnuieHbl ¥ BMagHbl Tak, 4ToObI CTPYH na-
pa BHIXOAMJH, KaK MOKa3aHo Ha puc. 10. D10 Hauayuee
MOJIOXXEHHE Mbl HAIIJH OMbLITHbIM MYTEM.
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[TonpoboBath pa-
6oty Typ6uHBI, AyA
B TpybonpoBoja, He
yZAaeTcs L0 TeX nop,

NoKa He paclHpe-
Hbl OTBepCTHH Kall-
CIOJIeH, — CJHIIKOM
MajieHbKOe JaBJie-
HHe BO3JAyXa CIno-
coOHBI MBI CO34aTh.
Ho Cpa3y CHIIbHO Puc. 9. doro comen TypGHHbL.
paclinpATb OTBep-
CTHSl COTeJ TOXe€ pHCKOBaHHO. [1paBaa, yem 6oJblue OT-
BEPCTHA AJS BBIXOJAA Napa, TeM CUJbHEe CTPYH, a 3HAYHMT,
MoulHee TypOHHA, HO MOXET CAYYHThCS, YTO KoTeJs He Oy-
JeT JaBaTbh CTOJbKO IIapa, CKOJbKO HYMHO ero AJs CHJb-
HbIX cTpyi. Ecau xoten Goabluoii, OH AaeT MHOro napa, a
€CJH TaKOH MajeHbKHH, KaK y Hac, HYXHO ObITb OYeHb
OCTOPOXHbIM — TaK paclIMpHTe OTBepCTHs, 4yTo nap Oy-
AET HTTH OGOJhILMUMH CTDPVAMH, HO C MaJieHbKHM JaBJe-
HHeM; npH 3ToM TypOHHA
mioxo paboTaer.

KoneuHo, ¢ 60JbIIHM KOT-
JOM Hawa TypOHHa MOXET
JAaTh 3HAYHUTENbHO OOJIBLIYIO
MOLHOCTb, YE€M C KOTJIOM,
KOTOPBIH Mbl AJA Hee H3ro-
ToBuau. Ho mel poGuBanuch
Toro, 4tobnl Bec BceHd ycra-
HOBKH ObIJI KAK MOXHO MEHb-
e, 4 He pelajuch CAeJaTh
eMKocTh KoTaa Goapme 170
Ky6. cM. Mimes roToBble Lelb-
HOTAIHYTble MeJHble TPYOKH,
MOXXHO 3HAYHTEeJbHO TMOBbI-
CHTh  NAapoIpOH3BOJAHTEb-
HOCTb Halllero KoTJja, Ho 00
Puc. 10 3TOM HEMHOro Jajblue.
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H3TOTOBAEHHE KOTJA

l'oToBBI# KOTEN CO CIMPTOBKOM MokasaH Ha doTo 11, a
ero pasMepsl — Ha pHc. 12.

Beirosnas ¢opma xorsa — uuaHeap. Ho uuaunapuue-
CKHH KOTEJ KpPYrJOro CeueHHsi 3aHHMaeT JOBOJbHO MHO-
ro mecra. Mbl SKOHOMHJH KaXXAblHi CaHTHMETp, oco6eHHO
B BBICOTY, H CHEJaJH CeYeHHEe KOTJa aJnuntTuyeckum. [Ipu
3TOM OBL1 PHCK, YTO KOTeJ pa3zyer AaBJieHHeM Iapa.
[lepBoe HcnbiTaHHe noOKa3ano, YTO MBI GECNIOKOMJHCH He
HanpacHo. [pHIIOCE NOCTaBUTh BHYTPEHHHE NPOBOJIOY-
HbI€ CTSDKKH, CBS3LIBAIOLIHE KPBILIKY ¢ AHHIIeM (puc. 13),
H NpHNasaTbh 0Ope3KH BeJIOCHNEAHBIX CIHI 1o 06e CTOPOHbI
KoTsa. [ia yBeJHyeHHs NMOBEPXHOCTH HAarpeBa, a 3HAYHUT
M AAsi yCKOpeHHMsi napooOpa3oBaHHs, B AHHLIE KOTJa
BMasgHbl MAaTPOHYHKH OT MEJKOKaJHOepHOH BHHTOBKH, 1O
9 WITYK ¢ KaXA0H CTOPOHBL

Oco6oe BHMMaHHWe oDpaTHTe Ha BnaikKy OOKOBBIX CTe-

T ———

RO UTTRA T A

-

ks

Puc. 11. PoT0 roToBoro Kotna co cnuproskoi. CBepxy KOTAa BMIHbI KOHLUbI
NpOBONOK, NPOXOAALKX CkBO3bL KoTes. CGOKY NpHNasHa cnHua AR  YBeau-
YeHHA WECTKOCTH KOTAa,
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Puc. 12.

HOK KOTaa. Jlyuie Bcero 3ajlOXHTh MX, a 3aTeM B MecTe
COeHHEHHsI C KOTJIOM IPOJIOXHTbH BOKPYI MeIHYIO Mpo-
BOJIOKY H XOpOlIeHbKO IpomnasaTtbk. [IpokJaagka MpoBoJO-
KH OCHOBATEeJbHO YKpeIlisieT KOTell.

CyxonapHHK — NIPOCTOil 00pe30K naTpoHa OXOTHHUYbLE-
ro pyxbsi. BosioHanHBHOe oTBepcTHE — ralka H IUTenN-
ceJbHOe rHe3zo. BoJomepHoe cTeKJI0—cCTeKAsAHHas TPyO-
Ka TMOCPeAHHE C JABYMSA COEJHHHTEJbHBIMA PEe3HHOBLIMH
TpyOKamMH Mo KOHUaM.

ITarpoHynkH ayyiie BrnasifiTe H3HYTPH 0 CBEPThIBAHHSA
KOTJa, HHaue IOTOM TPYAHO MPOOHPAThCA MeXIY HHUMII
NasIbHUKOM, a4 M UHLIe MOJYyuYaeTcs, eCJH BIIAUBATh HX
H3HYTpH. CyXOnapHHK MOXeTe CIasTh H3 JKEeCTH HJH 10-
Jobparb OOBIKHOBEHHBIH Ha-
MepcTOK MNOAXOMALIUX pas-
MepoB.

W3 craporo wrence’is Bbl-
BHHTHTE I'He3[l0 C raHKoMH.
[aliky npunasite K KOTJY.
B npopesp rHe3zia 3aJ0XHTe
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Puc. 14. ®oT0 KOTAA CO CTOPOHL BO-
JAOMEPHOro CTeKna H BOAOHAAHBHOTO
OTBEPCTHA.

0o6pe30K MpPOBOJOKH H MpH-
nasiiiTe ee, 3aJUB OJHOBpe-
MEHHO OTBEpPCTHE TrHe3ja.
[IpoBoaouka JAaeT BO3MOXK-
HOCTb 3aBUHYMBATH THE3J0,
obpalleHHOe HaMH B NPo6Ky,
6e3 noOMOlIH OTBEPTKH.

Ha rHe3no HajieHbTe CBHH-
LIOBYIO HJIH Pe3HHOBYIO LIaH-
6ouky, utoOBI TNJOTHO 3a-
KpBIBaTb OTBEPCTHE KOTJA.
['oToBOE BOMOHANMBHOE OT-
BepcTHe ¢ npobko# nokasa-
HO Ha ¢oro 14. Tam xe BUA-
HO H BOJIOMEpHOEe CTEeKJIO.

s BogoMEepHOro crekJaa
nocrapaiitecb AocTaTh obpe-

30K TpyOKH BHYTPEHHHM AHaMETPOM He MeHee 5-6 MM.
Toukue TpyOkH 0OMaHBIBAIOT: YPOBEHb BOJAbLI B HHX Bce-
rAa Bbillle YPOBHSA BOABI B KoTae. C TaKUM CTEKJIOM MOX-
HO, MOHAJEABIIHCh HA ero NOKa3aHHs, pacnasTh KOTeJ.
CBepxXy W CHM3y KOTJa BnasfiTe KOpOTeHbKHe TPyOOUKH
H C HAMH COeMHHTE CTEKJAHHYI0 TPyOKy C IOMOIIbIO
JBYX MaJeHbKHX OOpe3KOB pe3HHOBOH TpPyO6KH. ITO

16



Puc. 16. Poto rotosoit cnuptoBxu. Cnesa npobouxa, kortopoft 3arsikaerca
orBepcrHe TPYOKH MOACAE NPOTATHBAHWA TAABHOro QHTHAR.

OuYeHb NPOCTOE BOAOMEPHOE CTEKJO, HO paboTaeT OHO 6e3-
OTKa3Ho. Mecra coeauHeHHs OOBSDKHTE 3BOHKOBOH INpo-
BOJIOKOH.

Paamepr! cniMpTOBKH BHAHBI Ha pHC. 15 u ¢oto 16. [1pu
TaKOH KOHCTPYKLUHH, — Korza 0ayok cO CHOHPTOM OT-
JIeNbHO, — OH MaJio HarpeBaeTcs, H HET PUCKa, YTO BCMbIX-
HeT Becb cmHpT. Tpybkm aAasi HTHAeH — naTPOHYHKH
MeJIKOKaJAHOepHOH BHMHTOBKH CO CNHJEHHBIMH AOHBIIIKA-
MH. PuTUIM 3THX TPYOOK 3aKJaAbIBAIOTCH OT/JEJbHO OT
raasHoro ¢HTHAA, HAyLlero U3 6ayka no ToJCTOH Tpy6-
ke. OHH TOJBKO CONPHKACAIOTCS C IIaBHBIM (DHTHIEM.

Puc. 17. Poro xotra cHu3y. Buanw otBepcTHR ans TpyGok ¢ uTHAAMH, A
no KpagM OTBepCTHA, NOABOAALLHE BO3AYX.

2 Maposan TypSuma 17



Korza xoresm ¥ CNHPTOBKAa rOTOBBI, M3OTHHTE U3 Xe-
cri I1-06pasHyl0 4acTe MOACTaBKH KOTJA, XOpOLUO BHI-
HyI0 Ha ¢poTo 17. B cepeHHe OTBEpCTHs NOACTABKH BCTa-
BJSIIOTCA TPYOKH CIIHPTOBKH, 2 GOKOBHIE OTBEpCTHS CHe-
JaHbl JJis1 MOABOJAA BO3JAyXa K (DPUTHJSAM CIIHPTOBKH CHH-
3y. BhicoTy 3Toit yacTH paccyMTaiiTe Mo COMPTOBKE TaK,
4TOObl KOHLB! TPYOOK (PMTHAEH MOJNyuMaKch Ha paccTos-
HHH npumepHo 30 MM OT AHA KOTJa.

PETYJIHPOBKA TYPBHHBL

Tenepb MoxeTe HcnbiTaTh pa6oTy Typ6unbl. HaseiitTe B
KOTes Ha % BoApl. B cnupToBKy HazediTe cnupt. Korza ¢u-
THJIH XOPOLLO NMPONHTAIOTCA CIIHPTOM, MOXETE 3a)KHraTh.
Boxa B korae 3akunaer GbicTpo — B 2-3 MHHYTHL. IToka
3aKHIaeT BOJA, COeAHHHTE TPYOKYy CyXOonapHHKa C BITyCK-
HO¥M TpyOKo# Typ6uHEL [lpole Bcero coeMHUTL KoTea ¢
TypO6uHOi pe3nHOBOI TpyOkoii. JlaBieHHe mapa B KoTJae
He O4YeHb BEJHKO, U TpyOka He pa3gyBaetcs. [loTom, ko-
rga OKOHYaTeJbHO YCTAaHOBUTEe TYPOMHY Ha KaKylo-HH-
6yan MoZenb, CMOMETe 3aMEHHTL Pe3HHOBYI0 TPYOKY ca-
MOJeJIbHOH, CIasHHON U3 JIATYHH HJIH YKECTH.

Kak TosbKO 3aKMOHMT BOJA, Map CTaHET BbIPbIBATLCH M3
coneJ M 3aBepTHT TypOHHY; Ha XOJIOCTOM XOAY OHa Bpa-
IIAaeTC C OrPOMHOH CKOPOCTBIO — B HECKOJBKO THICAY
060pOTOB B MHHYTY.

Ho kaKk ysHaTb, MOXHO JIH YBEJHUYHTbL OTBEpPCTHHA CO-
meJ, HJAM OHH KaK pa3 XOpOILUH JJAS 3TOro KoTjia? Y3Harh
3To HeTpyAHo. [dakte TypOGHHe nopaboratk 1,5—2 MHHY-
ThI, @ 3aTeM, He racs OrHs Nojg KOTJOM, CHUMHTe pe3H-
HOBYIO TPYOKY, MOABOAALLYI nap K Typbune. Ecau npu
3TOM Nap BeIpBeTCsH M3 TPYOKH c GOJbIIONH CHJIONH, 3Ha-
UHT JaBJEHHE B KOTJe AOCTATOYHO BeJHKO AJS TOro, Yro-
6B Mapa XBaTHJO Ha oTBepcTHs GoJbluero auamerpa. To-
rAa BbITAlIHUTe COMJa M3 TYpPOHHBI, OCTOPOXKHO PacClIHpPb-
Te OTBEPCTHS HMIJIOH, CHOBa BCTaBbTeé 0OpaTHO M OMSATh
ucneitaiite TypO6uny. Ecau TypOuHa crana paboraTb Jyy-
we, cHoBa mnomnpobyiiTe uepe3a 1,56—2 MHHYIBl CHSATh
18



TPpyOKYy, TOABOAALLYIO
nap, 4, CyAs no Tomy, C
KaKoi CHJOH BbIPBAJICH
Tenepb nNap H3 TPYOKH,
peluHTe, MOXHO JIH elle
YBEJHYHBATh OTBEPCTHA
conej. Takoe HcCHbITa-
HHe HYXHO IIpOJejaTh
HECKOJBKO pa3.

Toabko mMeHTe B BH-
Ay, UTO HeJb3s1 YBEJHYH-
BaTb OTBEPCTHsl Cconed
JI0 TeX 1nop, MoKa H3 CHA-
TOH ¢ Typ6GuHbI TPyOKH nap He CTaHeT HTTH C HeOOJIbILIOH
cusoi. Kakoe-To naBieHHe A0MKHO ObITH B KOTJE, HHaue
noJyuyutcss He ycuaeHHe pabornl TypOHMHBIL, a Hao6GOpOT,
OHa ctraHeT padoraTh caabee.

Ecau Bce-Tak¥ nocjie OAHOrO M3 pacCIIMpPeHHH comned
TYpOHHa cTaHeT Xyxxe paborarh, He oropyauTech, — 3TO
Jerko uenpasuTb. OCTOPOXKHO 3anasiire OTBEPCTHA H CHO-
Ba NPOTKHHUTe UX uraoi. [IpxH aTom nocrapairech caenarb
OTBEPCTHSI TaKMMH, 4YTOOBI OHH OBIIM UYyThH MEHblUeE, YeM
B nocjeAHHH pa3, TypOuHa, MOCTDOEHHas HaMH, Jvdile

Bcero paboTaeT mpH JHaMeTpe OTBepcTHi comea B 0,8 M,
Mpb1 y3HANIH AMaMeTp OTBEPCTHH, BCTABHB B HHX IIPOBOJO-
Ky 0,8 M. OHa NJOTHO BOWIa B OTBEpCTHA. Tak JKe MoO-
JKeTe cJelaTb H BEL

HemHoro nepezenas 3TOT KOTeJ, MOXHO 3HAYUTENBHO
YBEJHYHTL JAaBJEeHHe napa, KOTOpbIH OH AaeT. MoXHO.
KaK U B HACTOAILIMUX KOTJAaX, IPHMEHHTb TaK HashIBaeMblil
«nieperpes napas». las aToro Hy»Ha MelHas LeJbHOTA-
HyTasi TpyOKa BHYTPEHHHMM AHaMeTpoM B 4-5 MM M Hau-
HoH oxoiao 200 mMM. BnasiiTe ee B CyXOnapHHK, MOTOM
M3O0rHUTE U NMPOBEAMTE NOJ AHOM KOTJa, KaK [10Ka3aHO Ha
pHc. 18. ITap B aToit Tpy6Ke OymeT HarpeBaTbCsi OTHSAMH
CIIHPTOBKH, TEeMNepaTypa €ro CHJIbHO TOBBICHTCH —
¥ AasJeHHe Bo3pacrteT. Ecau czenaete xortea ¢ neperpe-
BOM Napa, OTBEPCTHsI CONeJl MOXKEeTEe YBEeJHUHTb A0 1 MM.
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TYPBHHHOE CYTHO

Bcero copok Jet Hasax, B 1896 roay, 6u110 npousBee-
HO odHUMaJbHOEe HCNBITAHHE NEPBOr0 B MHpPE CyAHa C
napoBo# TypOuHOMH. ITo Oblia «TypOHHHA», MOCTPOEHHAsA
oAHHM U3 u3obperaresen mapoBod TypOHHBI — Yapab3om
[TapcoHcoM. «TypOuHHA» pa3BHJA HECJLIXAHHYIO AJsS CY-
OB TOrO BpeMEHH CKOpPOCTb — OKoJo 60 kv B yac. C Tex
TOp He TOJbKO HA BCeX HOBBIX OOJBIIHX CyjAaxX CTajH
VCTAaHABJHBATh NapoBble TYpPOHHBI, HO JaXe 3aMeHHJH
TypOHHAMH NOPILIHEBbIe MAUIHHBI MHOTHX CTaphiX CYJHAOB.

Ho B To BpemMs kak aBTOMOOHJH, apOBO3bI, CAMOJEThHI
JIErKo pasBuMBaJH cKopocTb cBbime 100 kM B uac, cyaa
CTOSITH Ha nocaejHeM Mecte U He gobupanuch no 100-xu-
JOMeTpPOBOH ckopocTd. IIpu aTOoM gaxe ajs Xxoaa CyAoB
co ckopocTei0 B 60 kM B 4yac MPHXOAHJIOCH YCTaHaBJIH-
BaTb Ha HHX TYpOHHBI YYJOBHILHLIX MOLIHOCTEH. TOABKO
JeT ABaALATh TOMY Hasaj ¢paHuy3sckuii uHxeHep Pemu
NIPeAJIONHJ HOBBIH THN CyJHA.

Ieno B ToM, YTO BOAa BO MHOTO pa3 IJIOTHEE BO3AyXd.
[losToMy <«pacTajkuBaTh» BOAY BO MHOrO pa3 TpyZAHee,
yeM BO3AyX. A Tak Kak 6GoJjbllasi yacTb CyJAHa MOMElaeT-
ca B BojJie, GoJbias 4acTb MOUIIHOCTH TYpOHMHBI TPAaTHT-
Cs Ha NpeoJOJeHHEe CONPOTHBJEHHS BOJbL

PeMH npepsoxua Apyrod BBIXOA: He pacTaJKHBATh BO-
Ay, a HTTH N0 CaMOH MOBEPXHOCTH BOJABI, CKOJbL3HTH 1O
Her. g atoro Pemu mocTrpous coBceM IJIOCKOJOHHOE
CYAHO H JaXXe BHHT ero yCTAHOBHJ He B BOJE, a HaJ CYy/J-
HOM, B BO3yXe. ABHALlHOHHBIH MOTOp Bp2allaJll nporneJaep,
Ho He B oanoM nJyiockom JHe Obla cexper Pemn. 'naBHoe,
NpHMEPHO Ha cepeAHHe AHA OblL1 ycTyn, TaK Ha3biBaeMblii
epefian». JJHO cyaHa Obwio crymeHyaThiM. CTymeHbka —
pelaH — okasasa CyIlecTBeHHYI0 momompb. Korpa cyaHo
Pa3roHAJIOoCh, €ero HOC MOAHHMAJICH, BOoJa Ha)XXMMaJa Ha
MJOCKOe JHO, BBIIHpaNa ero Ha NMOBEPXHOCTb, H MOYTH
BCe CYAHO BBIXOAHJO H3 BOAbL. TOJBKO KOHYHMK peJaHa
Aa KOHell KOpMbl OBlIH B BOZE, 4 INMOYTH BCe CYAHO — B

BO3ayXe. CY,IIHO IEACTBHTEJNBHO CKOJIb3HJO MO BOJE.
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