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I[Tpod. I B. Tpane3aHHKOB.

MpuGop Ans onpeiedeHusi momepeubix Jedpopmanyit
Npy pPACTSHEHHH U CKATHH.

Bena B 1925 T. paj 9KCAEPHMEHTANLHBIX DPaGOT MO ONpPEAE]EHHIO
CBA3M MEXAY YOPYTHMH H IIaCTHYECKMMH JeQOpMauusiMi, s BCTPETHICH
¢ HeOoOGXOAUMOCTBIO OTCUETa NONepeuHbix AehOpMAllME NPH PaCTHKEHHH H
CKATUH € TouHOCThIO mo 0.00002, a, B manpHednieM M 10 0.00001 mm.
meromuiics B Mexannueckoii Jla6opatopun CTH nputop [Muuernna-Meii-
epa, ana onpepeneHns Kosapguuuenra Ilyaccona, He MOT MEHA YyIOBIC-
TBOPUTb, TAK KaK OH JaeT, B jyyuleM cJaydae oOTCueT 10 0.0001 mm.
D10 3aCTABUAO MEHs CKOHCTPYMPOBAT M BHINONHUTH NPHUGOD, JAOIKH
BO3MOXKHOCTb onpejpenesns aedopmanuil ¢ O4eHb 60abLIION  TOYHOCTBIO.
K onucaHuio 3Toro npubopa st ¥ Mepexoxy, Npeanocnas ONUCAHUIO KOH-
CTPYKUIMH H pabOTBl C HHM, CXe€MYy H TEOPETHUECKOE 000CHOBaHHE YyCTa-
HOBKH.

Cxema mnokaswBaeT (uepr. 1), 1TO NpHOOP NPEACTABARCT M3 cebs
xoapuo C, o6unuMaloliee TMONEPEYHOE CEYEHHE HCIBITYEMOTO obpasua F.
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Hepr. 1.

[Mpuxkpenaesue K o6pasiy HKOCTUIAETCA NYTEM HaXaTHA, € OLHOMR
CTOPOHBE! YCTAHOBOYHBIM BKHHTOM B M, ¢ Apyro#, crepxHem A, npHxHMa-
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empiM K I npyxunoit D. K crepxuio A npuxatel ABa posauka E, c sep-
KaJbllaMH, MNpH MOMOLIM MJOCKMX NpyxHH G, KaK 3TO HMEET MeCTO B
npubope baywuurepa. Jlyy OT WKaabl, NPeXAe Y€M NONACTb B 3PHTENb-
Hyi0 Tpy6y, MHOTOKpAaTHO OTpaxaeTcs OT 3epKaJi, Mepexois OT OAHOT0 K
apyromy u obpartHo. J[lna onpejeneHus Hawayded YCTaHOBKH  3ePKa
npubopa, pacCMOTPHM XOJ Jyud B 3epKanax.
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Mycty (uepr. 2) A 6yneT HEKOTOpas YCAOBHAA OCh, OT KOTOPOH Mbl
OyJeM OTCUHTHIBATHL YIVIBI X044 Jyded. ¥ron pacrsopa sepxan B u C ge-
JAXTCA BTOM OChKO Ha IBAa yIyla o; M o, H Ha3BaH HaMH uepe3 ¢. Ocb Tpy-
661 00pasyer ¢ ocbio A yroa o_. Yrasl Mbel OyneM OTCYHTHIBATH OT [0JIO-
MUTEJBHOTO A, NPOTHB 4aCOBOH CTPENAKH,

[lycTe uucno oTpaeHu#t nyya oT 3epkan OyjAeT m, CYHTAOTH  BXO-
Ja JAyYa B CHCTEMY 3€pKas 0 BbIx0ja M3 Hed. Torxa, nmpH HEYETHOM YH -
C/€ OTPaXKeHHiH, Yyros BBLIIIEAIIETO M3 CHCTEMBI 3epKan Jayda Oynper:

a=m—[(m—1) g 3+u] ;
Wo B=a,fa w o atmes
no3TOMYy:

Yepr. 2.

s =r-—(m—1)o—a —2 a

ApH YETHOM UHCJIE OTPaXKeHHH, HMEeM:
a=m—[(m—1) o]
HJH, NPH NPEXHEH NOACTAHOBKE:

[ pu——e

myo—a,

TaK Kak JJ1s npubéopa HeOOXOAUMO MMETb NOJHYK HEYYBCTBHTENBHOCTH.
€ro K NOBOPOTY B HJOCKOCTH €ro yCTAHOBKH, T. €. K NOBOPOTY CHCTEMBL
3epKaja B 1ea0M, TO IOBOPOT BCEro yrJja 3€pKaa ¢ He AOJMXKEH CKa3biBaTb-
Cl HAa M3MEHEHHH «. B KakOM H3 3THUX 2-X ClyuyaeB yKasaHHoe 06CTOsTeNb-

cTBO MMmeeT mecTo? [Ipu npocrom nosopore yria sepkan (v = const.) Ha~
MEHACTCA Yroa . :

Mwmeem ana npupamenuif yraos
A a—=—2A0q, 119 HEUETHOrO HUCJIA OTPAXEHHH, H
A a=0 pas uyeTHOTO.
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OTCl0Aa CNeNyeT, 4TO TONBKO B CJydae YETHOTO 4HCAa OTpaxeHui
f10BOPOT Bcero npubopa (o6pasna WM MAUIMHB) HE CKa3blBaeTCHd HA OT-

cyere. [To3TOMY UMCA0O OTpaXKeHH# 00si3aTENBLHO HOMKEH OBITh YSTHBIM.

Ecau npu HabGiIONEHHAX, KAK 3TO NOUTH BCErIa W JEAaeTcd, LIKana
gpuKpenyieHa K Tpybe, TO OCb TPyOBI BHII'OJHEE BCEr0 YCTAHOBUTL Hapaj-
JenbHO  GuccexTopy yraa v (uepT. 3). Haiisiem yroJs, KOTOPHH JOMKCHBH
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Yepr. 3.

MMETb 3€pKaaa MCKILY C06OI‘/’I, Npyd NapanjeabHOCTH BXOJASAUICTO H BHIXO-

JAsero Jaydeil.
NpU M OTPaXKEHHAX HMeeM:

a—[(m—1)z--3]=3
1
HO 3JeCb =%,
2

HO3TOMY:

1

-3

m
Ypeauuyenne npubopa MOxeT ObITH NOJYYEHO TakuM 06pas3om:

Mycts p — abconoTHaa nonepeyHas jaedopmarusd,
d — nuaMeTrp 3epKanbHOIO POJHKA,
1 — UYWCAO JEJECHHM#l LIKAJIBl, COOTBETCTBYIOIIEE TedopMaluy .,
L — paccrosinue OT 3e€pKana (nepBOro) N0 UIKaJHL
{Inmem:
n___w
2mL d
YBenuuenue:
n_ 2mL
i IJ, d

B moem npubope: d =3 mm
Bepem B cpeanem: L = 3000 mm.
Toraa

+=2000 m
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[pu 6-TM KPaTHOM OTPaXKEHHH M BO3MOXKHOCTH OTcyeTa (HOpPMa/b-

Hoi) — 0.1 mm, umeem orcyeT aedopmanuu 11;0—1—-2610—66 mm. Kak yBumum

Janbine, NpH pPa3neJeHHH HIKanbi | prﬁbl MBI MM€EM BO3MOXHOCTL, INpH
TOM XK€ BUIHMOM pasMmepe ICJNEHHd, WKany OTOABHHYTH BABOE Janee,

TOrJa Mbl CMOXEM OTCYUTATH ——-—— M
240000

Buccexkropuas ycraHoBka TpyObl HMEET 2 HEHOCTATKa:

1—IIpu GoabuIOM 4HC/Ie OTpaxKeHHH (6onee 4-X), yroJ, MoJ KOTOPbIM
Najal0T Ha 3EPKas0 JAY4YH BXOISILME M BBIXOASAIIMH, Man, 3a Cuer He-
uneanbHol wanGOBKH 3epKaJ, IBOHHOIO OTPAXKEHHSt OT MEPBO# M BTOPOMH
IVIOCKOCTH €TEKJA H NOTEPH HMHTEHCHBHOCTH CBETA IPH NPOXOKIAEHHUH
60ABLIOH TOAUM CTeksa npu ,6pewueM* NageHHH Jyda Ha [JIOCKOCTH
3epKaj-—H300paXKeHne IeNeHHH NoayuaeTcss PasMbITHIM H TEMHDBIM.

9—Henocrarox o6muil BCeM 3epKalbHLIM YyCTAaHOBKAaM ¢ TPyOo# M
mkagoid B omuom arrperare. llikana oT TpyObl, NO CBETOBOMY Jy4y OT-
CTOUT HA YABOEHHOM DACCTOSIHHH IIKaJabl OT 3epkan. B pacuer ke, Kak
71640 CBETOBOI'O phUara BBOMUTCS TOJAbKO 3TO MOCAEAHEE PAaCCTOSHHE.
Tpy6a moxer GbITh HA JOOOM PAcCTOSHMM OT 3epkajt. DTa noTeps pac-
CTOSIHUS CKa3blBaeTcss B OoJiee TPYAHOM Y/aBAHBAaHMH H300paXKeHHs UIKa-
Jibl B 3epKase, IIPH HAaBOJAKe W B HECBO3MOMXHOCTH TNOJHOCTHIO HCHOJb30-
BaTh paspewaiomyo cuay Tpy6sl (601bIIMHCTBO TeXHHYECKHX Jaboparop-
HBIX 3PUTEIbHBIX TPY6 HMET nperen B 5—6 m). DTOT, HeHYXHbIH CO-
BEpLICHHO, ABOHHON XOJ Jyuya YMEHbIUAEeT CBETOBOU pHIYAr U YMEHbUIAET
BUIUMBlE B TPYGy JesneHHsl LIKANbl, 3aTPYJHAA, TEM CaMbIM, OMpeaeseHUe
JecsATHIX JOJeH, HA Taas.

Bce BuimenpuBefeHHble OOCTOSATENbCTBA 3aCTABAAIOT OTACAUTh WIKANY
OoT TpyOhl; TAKOE OTLEJNEHHe NJeT elle TOT HJIIC, YTO HaBoAKa TpyOsl
yIIpoIlaercs, Npd aTOM, A0 MHHHMyMma. Tpy6a craBuTcs BOaM3u npubopa
H OChb ee pacrnosaraercst NMOUYTH NEPHEHJIUKYISIPHO K OJHOMY H3 3epKan

{uepr. 4).

Lept. 4.
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ITpu aToM cBeTOBOH 1yd JAenaeT € ILIOCKOCTAMH 3€pKasa MOYTH Upd-
MBl€ YIVIbl; H300paxKeHHe MOJYYyaeTCd CBETJIOE M Pe3KOe W NpH TOM Ke
PACCTOAHUK IIKAAH OT 3€PKaJ, NENEHHS KAl BABoe (10YTH) GOJBUIHMH.

[epexonuM K ONMCAHHIO KOHCTPYKUMH npubopa. (Hept. 5).
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[Tpu6op npexncrasaser u3 ceba KOAbUO A, KOPHITHOTO CEUEHHH, OT-
JIHTOE M3 CHELHAJbHO-COCTABJICHHOIO cnJjasa (aJIOMHUHMHA, LUHK, Mej, ce-
pe6po) C yneabHbIM BecoM 3°4. JTOT cniaB TBEPL, NpeKpacHo MoJH-
PyeTcs, HE OKHCJAETCA BO BJIAXKHOM BO3AYXe H HMeeT cepe6pucTOo-6esntit
user. C AByX, IMaMETPaNbHO-MPOTHBOAOIOKHEIX CTOPOH, HMEIOTCH 606himi-
kn. Oxna  B—c Hapeskodt (war 1 mm) caymuT raiikoif yCTaHOBOYHOIO
CTaJBHOrO NyCTOTEJIOro BHHTA C, HA OJHOM KOHIE KOTOPOrO HMEETCS IPH-
60Kk D nas ero nosepreiBaHH®, a HA APYTOM, NMPUNATHHBIE BEJOCHNEAHLIHA
urapux, 144 ymopa BHHTA B oOpasel, npu ycrauoBke. Jlpyras 6o6biuka
E—daconnas; ona cmyxur Hanpasasionieit 6ykcoit, B KOTOpO#, B panu-
4JbHOM OTHOCHTEJNbHO KOJbLA HAINPABJEHWH, XOIHT TOHKOCTEHHBHIH ILU-
JHHIPHYECKUA CcTakaH4yuk I, caesannblil M3 OYeHb TBEpAOM CTajaH; noc-
JeIHUH npuinu@osan k 6yxce. Bykca, ¢ HAPYXKHOH CTOPOHBI, HMEET, Ha-
BHHYHBAIOWYIOCA HAa Hee KpPhmKy (G, CBO3b LEHTPANTbHOE OTBEPCTHE KO-
TOPOH MPOXONMT cTanbHOH cTepxenek H. OauuM KOHIOM OH BRUHYEH
HATIYXO B AHO cTakaHa F, ¢ neGombIIMM BHIXOLOM XBOCTa HAPYXKy, 4 C
Ipyroil Hecer rpuGoK J. BHYTpHM cTakaHa HaxOJMTCA AOBOMLHO CH/IbHAS,
HO ¢ GO/MBIINM XONOM CTalbHas CrnupanbHas npyxuna K. Oxun Kowey es
YOHpAeTcd B JHO CTaKaHa, a APYrod B xpHIKY Gykcel. [Ipyxuna scerma
HAXOUTCA B CHKATOM COCTOSAHMH. ['pubox J me naeT BO3MOXKHOCTH mpy-
JKUHKE BLITOMKHYTh CTaKaH M3 OyKCHl, BHYTPb KOJbLA. bBoka G6ykcw, ¢
ABYX CTOpPOH Bbippe3epoBaHkl, ans OGHa)eHHs GOKOBHIX CTOPOH CTaKaHA.
[lepen oGpasoBanabiMB  (pe30BKOHA, OKHAMHM L NpPHUBHHYEHBH CTAIbHBIE
NJI0CKHE NPYXHHBI M. Mexay npyXuHaMU M TesqOM CTaKaHa BCTaBJSIOTCH,
N0 Ty M JPYryl0 CTOPOHY OYKCHI, CTANbHBIE CTEPKHH—DOJIHKH, IHAMETPOM
B 3 mm, Ha KOHUAX KOTOPBIX MMEIOTCS ANIOMHHHMEBHIE AEPMABKHU-TONATKH €
3€PKaNblaMH.

[Ipu6op ycrawasauBaetcss ciaenywomum o6pasom:

YcranoBounbift BuHT C, nyTeM Bpamendusi rpu6ka D NpHUBOLAT B Ta-
KO€ TOJIOXEHHE, YTOOBl DPACCTOSHHE MEXIY €ro INAPHKOM M XBOCTOM
crepxus crakasa I nonyunnocs, npumepno na 1.5 mm menbme pasmepa
TOrO MONEepeuHKKa CedyeHmns, rae OyNeT YCTAHOBMEHO KOAbLO mpubopa.
3artem, B3sB 3a rpubok D u J, TAHYT uX B pasHele CTOPOHBI; IPYKHHKA
CKUMAETC U KOJBLO, HajleToe HAa 00pasel, YCTAHABAMBACTCH B BHLIGpAH-
HOM CEYEHHMH, YMEHbIIAs yCHJIHe Ha rpuUOKAX, HOBOAAT IUADHK BHUHTA M
XBOCT CTaKaHa A0 CONPHKOCHOBEHHS € JAHaMeTPasbHO HPOTHBONOMONKHBIME
06pasyloUHMH 06pasla; KOJBLO YIEPKUBAETCH TENepb TPEHHEM. Mesxny
GOKOBLIMH NPYXKHHAMH M CTAKAHOM YCTAHABIMBAIOT CTEPKEHKH C 3epKa-
/1aMH, KOTODHIM N3IOT, HAa IV1a3 UK N0 WAGJIOHY, HEOGXOAUMBIK yroa
pacrBopa. Heo6xonumMo 3aMeTHTk, Y4TO, NPH BHIHECEHHOH OTAEIBHO IUKAJe
HABOJKA Ha Hee TPYyObl HEOOLIYAMHO NPOCTA M 3aHUMAET BPEMEHH, HeE 6o-
Z.ee MOJYMHHYTEHL. ’

[MpuGop ¢ ny6aMpoBaHHEIMH 3€pKanaMH oGJ41A€T BecbMa nHTEpec-
HbIM CBOHCTBOM, TEOPETHYECKHi PasGop KOTOPOro, NpH HEKOTOPO# Trpo-
MO3IKOCTH TIpA(QHUECKHX INOCTPOSHMH M CJIOKHOCTH AHANM3A HE MOMXKEeT
OHITb 31eChb NPHBEEH, T. K. SBJACTCS PELICHHEM UHCTO ONTHYECKOH 3a-
Jayd. Ec/n CTepXHHM 3epKan MOCTaB/AeHBH HE TOYHO NePneH UKYJISIPHO K
OCH CTaKaHa, TO H300paXeHUe IIKAJB MOJIYYAeTCH, B OTPAXKEHHH, HAK/IO-
HCHHBEIM NOL YIVIOM K ef JAeHCTBHTENLHOMY T0JIOXEHHIO {TOPH3OHTAALHOMY).

Ilpu Gosbwom uncae oTpakeHnH M306paMKEHHE MOXKET OKA3AThCH 1a-
XKE NEPNEHAHKYASPHBEIM K HeMy. [IpH 3TOM Her HeOOXOAMMOCTH 3360THTb-
Cd O BHIPABNEHHH NEPEKOCA (KOHEUHO €CTH CaM MEePEKOC He BEAHK) cTep-
KEHBKOB; JI0CTATO4HO DOBEPHYTH WIH INKATY HAH OGONEK HUTEH TPyOHI
JIO B3aHMHOH napanebHOCTH HHTER U JeleHuil wikane. Bropoe, KoHeuHo,
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npome cuenate. HecmoTpa Ha nepexoulennoe H306paskeHHe, IMIKabl BO
BCE BpeMs paGoTel npubopa, OHA He BRIAAET M3 [0S 3PEHHUS TPYOHI,

Ina toro, 4TOGH OLEHHTH TO BAHSIHHE, KOTOPO€ MOXET HMeTh je-
¢dopmauus caMoro Kosbld, sl NPUBEY CPABHEHHE Zedopmanuil  Koawbua u
npyxuHel crakana. Ilpu onpenenewnu nedopmauum kombua Mbi npenes-
pexeM BAMSHHEM OGO0OHIICK, ¢ TeM GOJbILIHM NpaBoOM, 4TO NMOCJAEAHHE Je-
JIAIOT KOAbLO 6GoJee XKECTKHUM.

Pacxoxnenne puameTpanbno MPOTHBOMOAOKHEX TOYEK KOJbLA, IO,
JAEHCTBHEM DaCTArHBAIOIEH CHJL, GyHeT:

o =2—8) R3 p
4 wEJ
Jedopmauus nns uuanegpuuecxkoil npymuss Gyaet:
8n D3
fﬂ _ P
G dt

3necy, npy paHHBIX npubopa:
Paanyc xoabua R —43.5mm

Mogyab IOura cnaasa E = 8230 kg
mma2
Mowm. unepnuu. J-—>581 mm¢*
Hucao BHTKOB n-=— 12
Juamerp npyx. D=5 mm
Monyne cusrra crann G=83(0 kg
- mm?2
Huamerp nposoaoku d =075 mm
HMeeM:
e 1
fa 2970

Kax Buaum xoaouo B 3000 pas KeCTye NPYXKHHE, CIELOBATEABHO
HUK3KOTO BJHMSIHHS €ro AedopMauuu Ha OTCYET MBI MMeTb He Gymem,

ABTOp CuHTaeT HeOGXOJMMEIM yKasaTb Ha Te AOCTOMHCTBA, KOTOPHIC,
N0 €ro MHEHHIO, €ro NpUOOpP M YCTAHOBKA MUMEIOT:

1—ConunHocTe M N€TKOCTL KOHCTPYKIMM, (Bec 180 g) oTcyTcTBHe
HOXHBIX ¥ XPYNKHX JeTajieli BBHAE UEHTPHKOBBIX OCEH, HOXEH, pPHUaros,
YTO MCKJ/IOYAET NOPYY BBUJAC 3aTYNJECHHUS, NMOJOMKH, THYTHS HJH CMATHS,
oTcyTeTBHE JodTOB. [anbosee nenukaTHas uwacTb npu6opa—cTaKaH—3d-
KPBIT CO BCE€X CTOPOH.

2—OTcyTCcTBHE AEMUKATHEIX OTACASEMBIX IOCAE PaB6OTH acTeir. Crep-
XKCHBKH C 3€pPKaJaMH MOTYT HE BbIHHMATbCH.

3—OTcyTcTBHE HEOOXOAMMOCTH BBLIBEDKH.

4—Bo02MO¥KHOCTL PaboTaTh € OGO CTENEHBIO YBEAMYEHHS MNP M3~

MCHCHHH YHCJa OTparKeHHH. ,
5—Jlerkas ycrawoBka. OAMH YCTAHOBGYHHH BHHT M CTEDKEHDbKH,

3epKaJ, yCTaHaB/JHMBaeMble B N060OM MECTe CTaKaHa.

6—1 Tpy6a u 1 wkana, BMECTO OGHIYHOrO IBOHHOIO KOMIJIEKTA UX.
Ortcrona, xak cneactsue Goabluas GHICTPOTA YCTAHOBKM M paGoOTH, a 3Ha-
YHT H MEHblIasi yTOM/SEMOCTh 3KCIIEPHMEHTATOpA.

7—Dbnu30CTh  3KCMEPUMEHTATOPA K MAalWKHE W NpubOpy OpH OTCue-

Tax, 4TO MMeEeT GOJbIIOE 3HAYEHHE NPH paGoTe OLHOMY.
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