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1. PURPOSE

COUNTERING MICROSCOPE MIR-2 a simplified model of measuring microscope is
intended for measuring small objects and distances between strokes, dots and other
irregularities in surfaces. It is mainly used in workshops and factory laboratories, in
technical control departments and in educational institutions.

The microscope has a reference eyepiece scale.

The microscope works normally indoors in temperatures from +10 to +40° C and
relative humidity not more than 80%.

Il. TECHNICAL DATA

Magnification 19 - 33x
Measuring limits: 0.015-6 mm
Huygens eyepiece: 7x

Scale division: 0.1 mm
Achromatic Lens: 3.7-0.11




Retractable tube scale limits: 130 - 190 mm

Overall dimensions: 134x67x34 mm
Weight: 0.29 kg
[1l. DESIGN

The microscope consists of a retractable tube (1) inserted into housing (2).

The tube is marked with divisions from 130 to190 mm.

A Huygens eyepiece is inserted into the upper part of the tube (3) with a reading
scale. To the bottom part of the housing is screwed in with an achromatic objective
(4). Retractable tube allows you to change distance between lens and eyepiece
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thereby changing the increase in magnification. Increase with tube length
130 mm - 19X, with a tube length of 160 mm - 26X, with a tube length of 190 mm -
33X.

A clamp (5) is installed on the body, designed for mounting a microscope on
universal indicator stand. Clamp can be moved along the body and
attach anywhere.

IV. OPERATING METHOD

For ease of use it is recommended to install a microscope on any tripod, for example
on an indicative tripod Torah.



After focusing the microscope on the item of interest, it should be found in the field
view of two points, the distance between which these need to be measured with an
accumulative scale.

The magnification of the microscope changes with changing the distance between
the bottom and upper sections of the lens housing and ocular tube within 130-190
mm; accordingly the scale division value will definitely change by eyepiece.

Dependence of the ocular division value scale based on the distance between the
lens and the eyepiece is determined using the scale in the eyepiece tube.

As a result of repeated measurements, a table of approximate values has been
compiled the Scale value as a function of the Tube placed into the eyepiece scale.

Tube place () Scale value (a(l)), mm Magnification
130 0.058 19
140 0.053 21
150 0.049 24
160 0.045 26
170 0.041 28
180 0.038 31
190 0.036 33

To determine the true distance T between two points or dashes it is necessary to
count the number of divisions P of the scale in the eyepieces that fit in this distance,
then multiply the value of the scale division corresponding the given length of the
tube by the number of divisions on the eyepiece scale:

T=a(l)* P [mm]

Example: Need to determine the distance between the edges from tool processing
on plastic molding. For this purpose, a retractable part of the tube should be set, for
example, on level “170” and adjust the eye lens to finish: the scale is in the focus. In
the table against tube length 170 mm find the value scale, in this case — 0.041 mm.
Set the beginning of the eyepiece scale to one of the edges and count the number of
divisions within distance between edges, i.e. find the number of divisions (P). We
establish that it is equal to 4 divisions. Therefore, the required distance:



T=a(ll)*P
=0.041*4
=0.164 mm.

Microscope eyepiece scale division can be determined using known objects or some
other accurate scale. To do this, move the eye lens of the eyepiece needs to achieve
sharp images of item & scale and carefully count the number of divisions.

Example. Take a micrometer object on the scale 1 mm (100 divisions); within this
distance 21.5 eyepiece scale divisions, when tube length is 160mm. Then the
division value of microscope scales:

a(160) =1 mm/21.5
=0.046 mm

The eyepiece scale division chain is recommended to be determined with precise
measurements,since its actual value for each given tube length may not be exact
from the table.

V. MAINTENANCE OF THE APPLIANCE

The microscope is produced carefully and lubricated with special lubricant.
Packaging ensures its safety during transportation.

If dust appears on the microscope, blow it off with a soft brush, and then Wipe the
microscope with a soft, clean cloth.

To preserve the appearance of the device necessary periodically, after carefully
remove dust, wipe it with soft cloth soaked in acid-free vaseline, and then wipe dry
with soft chi-Moan with a rag.

Particular attention should be paid to cleanliness of the optical parts of the
microscope. When cleaning the outer surfaces of lenses it is necessary to remove
soft dust from them brush, rinse well first that one on the air. If after this the surfaces
lenses will remain insufficiently clean, wipe them with a soft cloth, lightly

ka moistened with gasoline, ether or xylo-scrap.

Disassembling the optical parts of a microscope is forbidden. Microscope
malfunction, | require-its disassembly, you can’t eliminate it yourself
recommended. For repairs, send install a microscope in an optical workshop
or to the manufacturer.
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Oppena Jlenuna
A JEHHHTPAJCKOE
OINITHKO-MEXAHHUECKOE
- OBBEIOHHEHHE

MHUKPOCKOIT OTCHETHBIV
MHP-2

HHCTPYKIIHMS K TTOJbL30OBAHHIO

1968

AxpomaTHueckHit 0O BEKTIB:

yBeJHueHwe . . . . . . 3.7%
ameptypa . . . . . . . 0,11
ITpenensl WKAJbL BbIIBHIKHOIO
Tybyca . . . . . . . . 130—190 mu
l'abaputnpie pasmepsl . 134X67X34 mu
Bee . . . .4 . . . .. 0,29 ke

11I. KOHCTPYKLIUA

MuKpockon cocTOHT H3 BLLABHACHOTO TyGy-
ca I, BecrapaeHHoro B Kopnye 2.

Ha Tty6yce wnamecensr genenns ot 130 mo
190 sen.

B BepxHIOI0 yacTh TyOyca BCTABJEH OKY.JSAP
Tojirenca 8 ¢ orcuernoil wkajoit. B unxkHO0O
4acTb KOPNyca BBHHYEGH aXpOMAaTHUECKHil 00Dh-
eKTHB 4.

BrimpuikHoft TyOyc TO3BOJAET H3MEHATh
paccTosiHHE MEHKJAY OOLEKTHBOM H OKYJAfpOM
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I. HASBHAYEHHE

() TCUETHBIYT MHKPOCKOIT MHP-2—
ynpolueHHas  MOAeNb  H3MepHTeJLHOTO

MHKPOCKONIa — MpeHa3HayaeTcsa I H3Mepe-
HUSL MEJKHX MPEIMETOB H PacCTOAHHE MEHCAY
IITPHXAMH, TOYKAMH H APYTHMH HEPOBHOCTS-
MH noBepxHocredl. IIpHMenseTca OH IJIaBHBIM
06pazoM B NEXOBHIX H 3aBOJCKHX JabopaTo-
pHAX, B OTAeIAX TEXHHYECKOro KOHTPOJA H B
yueGHEIX 3aBeleHHAX.

MuKpocKOon HMeeT OTCHETHYIO OKYJSPHYIHO
Kany.

Mukpockon HOpMaJeHO pafoTaer B mome-
weHnn ¢ Temmepatypoit ot +10 mo +40°C u
OTHOCHTeMBHO! BaAaxkHOCTBO He Gosee 80%.

II. OCHOBHBIE JAHHBIE

YBeqmueHne . . . . . . . 19—33%
ITpeneasl uamepeHus . . . . 0,015—6 an
Oxyasp Toiirerca:

yBeJHYEHHE . . . . . . 7*
UeHa JeNeHHA INKANBl . . . 0,1 mu
3

H TeM caMBIM H3MEHsTh YBeIHUeHHe MHKPO-
cKoma.  YBelduewme TnpH Anauyie  TyOyca
130 sa— 19%, npu aauue TyOyca 160 amm—
25,98, npu aaune tybyca 190 M — 33%.

Ha xopnyce ycraHoOBJIGH XOMYyTHK 5, mpei-
nasHavueHHbll 5 KpeILieHHA MHKPOCKona Ha
yHHBEpCATbIOM LITATHBE HHIMKaTopa. XoMmy-
THK MOKHO NepeBHraTb BAOJDL KOpMyca H 3a-
KpenaaTk B JioboM mecTe.

IV. METOOUKA PABOTbI

Ias  yaofersa  paboTH  PEKOMEHIYETCH
YCTAHABIMBATh MHKPOCKON Ha KaKoi-1ubo
LWITaTHB, HanpuMep Ha  IITATHB HHJIHKA-
TOpA.

[Tocae (OKYCHPOBKH MHKpOCKONA Ha Heede-
JyeMyld NOBEPXHOCTh CJeyeT HalTH B Ioje
3peHHsl ABE TOUKH, DACCTOSHHE MEeX1y KOTO-
pbIMi HEOGX0HMO H3MepHThb WIKaJof OKy-
aspa.

Yenuuenne MHKpOCKONla H3MEHACTCA TIPH
H3MEHEHHH PAcCTOAHHA MeIY HHXKHHM H
BePXHHM cpesaMu TyGyca OGLEKTHBA H OKY-
aspa B npegenax 130—190 ma; cooTBeTcT-
BeHHo Oy/AeT MCHATBCA H leHa [1QJEHHS 1TKa-
Jbl OKYJsIpa.

3aBHCHUMOCTL LeHbl JIeNeHHA OKYJIApHOf
WKagbl OT PACCTOSHHS MeXJy OOLeKTHBOM H
OKYJSAPOM OIpEaedsiercs ¢ MOMOIIbI0 OOBLeKT-
MHKPOMETpA.

B pesyabTaTte MOBTOPHLIX H3MEpeHHil aTano-
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Ha cocTaBieHa Tabamuia NPHMEPHEIX 3Haue-
HHA uedsl JedcHus (@) WIKaasl OKy.asapa B
MI0CKOCTH 0GBbeKTa.

Jauua TyGyca, ileua pexenus (a)
MM IKaABL, MM
130 | 0,038
140 0,053
150 0,049
160 0,045
170 0,041
180 0,038
190 0,036

Aast onpeiemenyusi HCTHHHOTO PaccTOSHUA
T MemIy ABYMsi TOUKAMH HJIH WITPHXaMH He-
0GXOIHMO OTCUHTATH UHCAO Aedenuit [T mxa-
Jbl OKYJI5pa, YKJaiHBAIONIMXCS B 3TOM pac-
CTOSHHH, 3aTeM YMHOMKHTE lLeHy JeJeHHs IIKa-
JIEI, COOTBETCTBYIONIYIO NauHoi NIHHe Ty6yca,
Ha YHCJIO JeJieHH# LWIKaJbl OKYIApa:

T=q-I (un).

IIpumep. TpeGyerca onpejeauts paccTosHHe
MEXIY puckaMH oT 06paGoTKH MHCTPYMEHTOM Ha
MeTaJauuecKkoil naacTHHKe., 175 3TOro BBLIIBHAKHYIO
yacTh TyGyca caeayer YCTaHOBHTb, HampHMep, Ha
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Aeaenue «170» M yCTalopkoii riaasnoii aMu3sl JoGHTb-
¢l peskolt BHAHMOCTH WKaasl, B TaGaxHOoe mpOTHB
AaHEE TYGyca 170 mm HajiTH 3HAYEHHe LEHEl Jeje-
HHA HIKaJLl, B JaHHoM cay4ae — 0,041 xs. Iloj-
BECTH HAYANO INKAJEl OKYJAPA K CAUOM H3 DHCOK H
MOACYMTATh KOJIHYECTBO JAeNeHu, YIOKHUBLIHXCH B
PACCTOSHHH 10 cleiyiouleil PHCKH, T. €. HaiiTH 3Ha-
yegne Ji. YcTanaBiHBaeM, UTC OHO PaBHO 4 Jemne-
nuaM. CleaoBaTeJNbio, HCKOMOE PacCTOsIHHE

T=g+ IT=0,041 - 4=0,164 s,

Ilena pemenus WIKAJbl OKyJspa MHKPOCKO-
ma  MomeT GHITH ONpefeneHa ¢ NOMOIIBI
06BbeXT-MHKPOMeTPa HJH Kaxoii-1nGo apyroit
Tounol mKandel. Jas 3TOro InepeMelleHHeM
T1a3HOH JNH3B OKyJApa HyXKHO JT0GHTBCA pes-
Koro H306paskKCHHA ero IIKAJBL, H MHKPOCKOMN
CHOKYCHPOBaTL Ha WKaay OOBEKT-MHKpOMET-
pa, mo mxale o0LEKT-MHKPOMETpa B3sATh Ka-
Koe-THOO paccTOSIHHE ¢ ONpefeNeHibiM KO-
JHYECTBOM JIeNIeHHE M TO INKaje OKyaspa
HMOACYATATh, CKOJBKO €€ JIeJenHii yKiaaj bBaer-
cd B JeNeHHAX 00BeKT-MHKpOMeTpa.

IIpuMep. BasTh N0 wxaide oGbEXT-MHKPOMeTpa
1 st (100 meneruii); B stom PACCTOAHHH YJOHH/IOCH
21,5 jpeseHuii mKaan okynApa. Torga meHa MdeJeHus
WKaJbl MHKpOCKOna

1
a= a5 =0,046 s,

Ileny menenms IKaasl OKynsipa peKoMeH-
AyeTCsl OMpeAelATh NPH TOYHBIX H3MEpeHHSX,
TaK Kak (DakTHUecKoe ee 3HaweHne s
KaxJIOT0 JaHHOrO MHKPOCKONZ MOKeT He-
CKO/IbKO OTMIMYAThCH OT TaGauuHOro.



V. ¥X01 3A NNPHBOPOM

MuKpOCKONn BbIYCKaeTCA TIIATEIbHO TMPO-
BepEHHbIM H CMa3aHHbIM 0CODOH CMa3KoH.
¥nakoska o0ecneuuBaer COXPaHHOCTL  €ro
IPH NepeBo3Ke.

Ecan Ha MHKp(CKone MOABHJIAChL [MbLIb, CJ1C-
AVEeT CMaxHyTb ee MATKOH KHCTbI, a 3aTeM
o0TepeTs MHKPOCKON MATKOH YHCTOM TPANKOIl.

Has coxpauenuss BHellHero BHAA mnpHOopa
HeoOX0IUMO TIEePHOAHYECKH, mocje THlaTelbHO-
ro ylameHHs nNbeliH, NPOTHPATh €ro MATKOIl
TPAMNKOH, TMPOMHUTAHHOH OCCKHCJAOTHLIM Base-
JHHOM, a 3ateM OOTHpPaATh CYXOH MHACKOH Yu-
CTOI TPANKOIL.

OcoGoe BHHMaHHe HYKHO oOpauiate Ha
UHCTOTY ONTHYECKHX JeTaleH MHKPOCKomna.
[Ipn  uMcTKe BHEIHUX ITIOBEPXHOCTEH JIHIIS
HeOOXOAUMO VAAJHTB C HHUX [BIb MATKON
KHCTOUYKOH, NpeiBapHTEJIbHO XOPOLIO TPOMBI-
Toit B 3bupe. Ecau mocne 3TOoro noBepXHOCTH
JUH3 OCTaHYTCA HEeZOCTATOMHO HHCTBIMH, cie-
AyeT MNpoTepeTh HX MATKOH TPANOYKOH, cier-
Ka CMOYCHHOIT OeH3HHOM, GHPOM HJIH KCHJ0-
JIOM.

PasbupaTh onTHYecKHe JeTaJH MHKPOCKOMNa
Henb3a. HeucnpaBHoceTH MHKpocKona, Tpebyio-
e ero pasbopkH, caMHM YCTPaHATH He pe-
Komenayercd. [ad pemMoHTa cleiyer OTIpa-
BHTb MHMKPOCKON B ONTHYECKYIO MacCTepCKYIO
HIH Ha TPeANpPHATHE-H3rOTOBHUTED,

Tun. JJOMO, sarx. Ne 5572
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