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Lesp10 paboTHI SBISIETCSI TOCTPOCHUE MOJICITH KOMIICHCATOPOB HATSHKEHUS] OyMayKHOM JICHTBI.

bour mpoBenen amanm3 Gonee 60 IUTEpaTYPHBIX WCTOYHMKOB M OKCIICPUMCHTAIBHBIC
MCCIIE/IOBAHUS Ha IIPEAIIPUSATUSX.

B pesynbraTe IMpOBECHHBIX MCCICA0BAaHUN pa3paboTaHa AByXMaccoBas MOJICNIb IIPHBOJA C
CHCTEMOI aBTOMaTHYECKOM PETyIMPOBKON HATSKEHHEM OYMaKHOU JICHTBI.

Mojienb, yIuTHIBAIONIAS TIOIIEPEUHbIe AeopMaliy nepegad Ha CHHXPOHU3HPYIONIEM BTy
U JIMHAMMYECKHUE SBIICHUS, IIPOUCXOJSNIME B CHCTEME aBTOMATHUYECKOIO pPEryJIMPOBaHMS
HATSDKCHUEM OyMa)kHOM JICHTBI, TO3BOJISICT TOBBICUTH TOYHOCTH COBMEIIICHHS KPACOK.

Kniouesvie cnosa: nicuath; KauecTBo; Oymara; KoJjieOaHust; KOMIICHCAIHS.

TI'opocece A. C. «Kowmmencariss JTUHAMIYHUX KOJUBAHb IAIEPOBOi CTPIYKK B PYIOHHIH
JPYKapCHKIN MamImHi».

Mertoio poboTH € T00YI0Ba MOJIEIT1 KOMIICHCATOPIB HATSTY CTPIUKH.

by mnpoBemenmit amanis momax 60 JiTeparypHUX JDKEpel Ta eKCIEPUMCEHTAIbHI
JOCIIJPKCHHS Ha TiIPHEMCTBAX.

B pesympraTi NMpOBENCHHMX JOCHILKEHb pPO3poOJicHa JBOXMAcoBa MOJICIb INPHUBOIY 3
CHCTEMOIO aBTOMATUYIHOI PETYITIOBAHHSAM HATATOM IalepoBOT CTPIIKH.

Moens, o BpaxoBye momnepedni jgedopmarii mepenad Ha CHHXPOHIZYBAILHOMY Baly i
OMHAMIYHI SIBUILA, 10 BiZOYBAIOTHCS B CHCTEMI aBTOMATHYHOTO PETYIIOBAHHS HATSATOM CTPIUKH,
J03BOJISIE MABUIIUTH TOYHICTH CyMimeHHs ¢apo.

Kniouoei cnosa: nicuatka; SKiCTh; TATIpP; KOJIMBAHHS; KOMIICHCAITIS.

Hordeev A. “Compensation of dynamic fluctuations of the paper tape in roll printing machine”.

The aim of this work is to build a model of expansion joints tension of the paper tape.

The analysis was performed over 60 literary sources and experimental research on the companies.

As a result of research developed two-mass model of the actuator with automatic adjustment
of the tension of the paper tape.

The model takes into account the transverse deformation of the gears on the clock shaft and
the dynamic phenomena occurring in the system of automatic regulation of the tension of the paper
tape improves the accuracy of matching colors.

Keywords: printing; quality paper; fluctuations; compensation.
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1. Beenenue

B mnacrosmee Bpemsi Ha PBIHKE PYJIOHHBIX II€YATHBIX MaNIMH TPEJCTABICHO OOJBIIOE
KOJIMYCCTBO MOJICIICH PA3IMYHBIX CXEM IOCTPOCHUs, (GOpMAaTOB M YPOBHS aBTOMATH3AIIWH.
MaccoBoe WCHOJB30BAHMC PYJIOHHBIX MAIIMH B TIOCJIEIHHE TOJBI OOBSICHACTCS HE TOJBKO
OOJIBIIMMK CKOPOCTSIMU TICYATH, HO U BBICOKHM Ka4eCTBOM [1CYATHOM MTPOTYKITIH.

Beicokast ckopoCTh COBPEMEHHBIX PYJIOHHBIX IIE4aTHBIX MaluH (ropsika 45-50 Teic. 00/4), co3/ator
TPYHOCTH B OOeCIicUeHHH CTaOMIbHOW pabOThI JIMCTOIIPOBOJBIIICH CHUCTEMBI Ha BCEX €€ OCHOBHBIX
yuyactkax. Ha craGwmibHOCTH JIBIDKEHMS! OyMa)KHOM JIGHTHI OKa3bIBalOT BIMSIHUE OOJIBIIOE KOJIMIECTBO
(axTopoB: JICHTONWTAIOIICES YCTPOMCTBO M TIPHBOJBI TICUATHBIX AalllaparoB; OTKIOHCHHS JMaMETPOB
[VJIMHJIPOB OT HOMHPHATGHBIX 3HAUCHHIA; OTKJIOHCHHSI PEXKHIMOB PA0OTHI YBIIKHSIFOIINX armiapatoB. Pa3opoc
TOJIIIVH JICHTBI 11 €€ MOJTYJISl YIIPYTOCTH, TAIOKE OKa3bIBACT BIIMSIHUC Ha IIPHBOJIKY KPACOK.

Panee mposenennbie wccneoBanusi [1-3] ycTaHOBWIIHM, YTO B JIBDKYHICHCS JICHTE Oymaru
MPOTEKAIOT TIpOIlecchl 00pa3oBaHMsi M Pa3BUTUSI BO BpeMenH jedopmariii m Hanpspkenuidt. C oJiHOM
CTOPOHBI, HATSHYTasl JICHTA SBJBICTCS YIPYTOIUIACTUYECKOW CPEJIO, B KOTOPOW pPa3BUBAIOTCS TAKHUE
TPOIIECCHI KaK periaKcanyst v rocieaeiicrsue. C ipyroi CTOPOHBL, TP JIBKDKEHUH JICHTBI B POTAIMOHHOM
MAIIMHE TTPOXO/UT MPOIIECC HETTPEPHIBHOTO CMEIICHHS JICHTHI B IIPOMEKYTKAX MEXKJTy JICHTOIIPOBO,THHIMU
BaJIMKAMK ¥ CeKIUSMA MaruHbL. [Tpy 3TOM B JieHTe MeHsTIoTCS iehopMaIiiy 1 HaIpsHKCHHE.

PaboT mo wmccienoBaHMIO KPYTWIBHBIX M BOJHOBBIX IIPOIECCOB OBIJIO JIOCTATOYHO, HO
COBMECTHO 3TH SIBJICHUS B PYJIOHHBIX MalllMHAX HE M3ydanuchk. bojee Toro, mpuMepHO ¢ cepeuubl
70-X TOJIOB, KOT/Ia HAYaJl YBEIMYUBATH OBICTPOXOTHOCTH MANIMH C OJJHOBPEMEHHBIM N3MEHCHHEM
JIMaMETPOB TOPU3OHTAIBHBIX CHHXPOHM3MPYIOIIUX BAJIOB, 3Ta MpoliieMa cTaja BBITJLAJICTh KaK
Oyaro menee akryanbHOW. OJHAKO, NMPH MHTCHCHBHOM POCTC JUIMHBI NEUATHBIX MAIIWH, KOTJa
YHMCIIO TICYATHBIX CEKIUH TOXOMUT J0 4-x M Oosbmie W Korja oOmias jjiMHa IeYaTHOTO CTaHa
COCTaBISIET 5-7 M CTaHOBUTCS TOHSATHO, YTO JaXXE IPU CTO MIUIMMETPOBOM JHAMETPE BaJIOB,
neopmanuu 3IEMEHTOB CHIIOBBIX Tiepeiad B OOJIbHION Mepe OyayT 3aBHCETh OT IIPABMIILHOTO
pacriostoskenusi onop. M juist 060cHOBaHUS KOJIMYECTBA M BHJIOB OTNOpP, a TAKXKE KOHCTPYKIIAU H
BHJIOB COCIMHCHUI BaJIOB OT YYacTKa K Y4acTKy HY)KHbBI TEOPETHYCCKHE 3aBHCHUMOCTH. B CBs3M C
STHM BBISICHCHME POJIM MEXaHWYECKHX ITapaMEeTPOB CHUCTEMBI IPUBOJAA B CTAOMIM3ALMU YIPYTHUX
KoJIeOaHWi W CBSI3aHHOM C STHM KOOPAMHALMM BPAICHHUS LWIMHIPOB IIEYATHBIX alllapaToB
SABIIACTCS aKTyaJ IbHON 3aa4ei OBBILICHNS KA4eCTBA IICYATH.

Leipio paGoThl SBIISIETCS ITOCTPOCHHUE MOJEIN KOMIICHCATOPOB HATSDKCHHS OYMaXKHOHM JICHTEL
Criermuika sIBICHMI B MEXaHUYECKOM HIPUBOJIC PYIOHHBIX TIEYATHBIX MAIIMH M OLICHKE NX JMHAMHYCCKUX
CBOWCTB OOYCIIOBJICHA TEM, YTO TCXHOJOIMYECKHM OOBEKTOM 3JI€Ch CIIY)KUT HENpEpbIBHAS OyMaKHas

JICHTA, 00JIA/IArONIast CROMCTBAMU, PE3KO OTIITYHBIMU OT CBOIMCTB IPYI'UX JIEMEHTOB IIPUBOIA.

2. OnmcaHne Mo/IeJ I ABTOMATHY€CKOI'0 PeryJTHPOBAHUSA HATSKCHHUS JICHTbI

JluHaMudeckass MOZENb JIBYXCEKLUMOHHOM PYJOHHOM II€YaTHOM MAIMHBI COCTOMT M3 IBYX
cocpenoToueHHbIX Macc I} U b, COCHMHEHHBIX Oe3uHEpUHOHHOW yrpyroi cssspio Cip (puc. 1).
BOJBIIMHCTBO CyIIECTBYIOMINX MOACICH HE YUMTHIBAIOT IPOLIECCHI, MPOMCXOMANME B OyMaXKHOH JICHTE
MEXIly PYJIOHOM M IIEPBOH I1€YaTHOM CEKLMEH. DTO HapylaeT TEXHOJIOTMYECKYIO CBsI3b, IIOCKOJIBKY
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OyMakHasi JieHTa I10CJIE/I0BaTEIILHO IIPOXOUT HYEpe3 BCE IIEYATHBIC M JIOTIOJHUTEIIHHBIC CEKIMU TO
HATSDKCHUE OTNPEJICISICTCSl CBOWCTBAMM BCEH cucreMbl B 1iejioM. [losromy, B Hacrosmiel paborte
paccMaTpuBaloOTCs Pe3yJbTaThl MCCIEIOBAHUS MEXaHHMYECKOIO ITPUBOJIA JIBYXCEKIIMOHHOW MaIIMHBI C
YUYCTOM SIBJICHUM HA Y4acTKE PYJIOH - IiepBast riedarnas cekimst. C 9TOM 11E/bI0 B COCTaB PAacUCTHON CXEMBI
MEXaHIMYECKOI'0 IIPUBO/Ia BKIII0OYEHA CUCTEMA aBTOMaTUUECKOTO PErY/IMPOBaHMs HATSKEHUSI JICHTHIL.

CYTL HUCCIICAOBaAHNA 3aKJII0O49acTCs1 B
BBIICHCHHUHN POJIM  MCXaHWMYCCKHUX I1apaMCTpPoOB

CUCTEMBl IIPHMBOJIAa B CTAaOMIM3alMU YIPYIHX

KOJICOaHWH W CBS3aHHOW C OTHUM KOOP/WHAIMH

BpallCHUs [WJIMHJPOB IICYATHBIX aIllapaTosB.
IIpuBeneHHass  pacyeTHass  cXeMa  SIBIISACTCSA

OJIHOMEPHOM IIEITHOM MOJICNIBbIO, II03TOMY €€

PErYAZTOP /

Puc. 1 — PacuerHasi MOJIC/Ib IBYXCCKIMOHHONH ~ *DIAKCHHC OLMCHIBACTCS H3BCCTHRIMMI
PY/IOHHOM TICUYATHON MaITUHBI ypaBHeHUsIMM Jlarpan:ka BTOporo pojia:
E
1
. , (1)

rie  M;*, M;* — KpyTAIme MOMCHTBI OT CHJI TIOJIC3HBIX CONPOTUBIICHUN B TICUATHBIX CCKITUSX.
Onwu cojeprkaT MOMEHTBI OTIOPBI, BOSHUKAIONUE OT HATSHKEHHsI OyMaKHOH JICHTHI Ha MTPEJIBITYIIEM
YYaCTKE €€ TPOBOJIKH, M TEXHOJOTMYECKHE MOMEHTHI CONPOTHBICHHS B IICUATHBIX aIraparax;
F — u3MeHCHNE HATSHKCHUST OYMa)KHOM JICHTHI; € — [TOAATIANBOCTh CUCTEMBI; k — KOO UITNCHT.

Jls pereHust cucTemMbl UCIIONB30BAJICS ONEPAaTOPHBIM MeToJI. B OCHOBE 3TOro Merojia JISKUT
npsMoe u odparHoe npeodpazoBanne Jlamiaca, cBefienue cucTeMbl J(depeHanbabIX ypaBHEHUHA K
CHCTEME areOpantecKuX ypaBHEHHUH, BO3MOYKHOCTD TIOIYHICHHS MIEPEIaTOYHbIX QYyHKIMN U TIOJTyqICHUS
MEPEXO/HBIX (PYHKINH, HEOOXOIMMBIX JUTs (POPMUPOBAHUS TIPECTABICHUHN O CBOHCTBAX MOJICIIHL.

[Ipr wCHOIH30BaHMM OTIEPATOPHOTO METOJ@ BAKHO 3HATH, B KAKOM W3 HCIIOJHHUTEIHHBIX
MEXaHM3MOB ITEPEMEHHOE BO3MYILCHIE CO3/1aeT HAauOOIIbIINE JUHAMUYCCKUAEC BO3MYIIICHHS, YTOOBI
HAMETHTh MEpPHI MO LEJICHANPABICHHOMY M3MEHEHHMIO HanOoJiee HEeOIaronpusTHBIX BeJn4uH. B
CBSI3M C 3TUM OCYIIECTBUM HEOOXOAMMOE IIpeoOpa3oBaHue B HAYAILHOW CHCTEME W HEperieM K

orepaTopHoi (GOPMBI 3aITMCH IIPH HYJICBBIX HAYAIBHBIX YCIOBHIX. [loirydnm

I 22|z, 4 0,F). 2)
* * 2
el 62 112

B pynoOHHBIX IEYAaTHBIX MAIIMHAX TOPH30HTAIBHBIA NPUBOJ CHHXPOHHU3UPYIOLIETO Baja,
HPEICTABISCT CO00M MHOTOOIOPHYIO OAlKy C yHPYrUMH My(raMu, MO3TOMY HpPU OXKHIAEMBIX
MAaJIBIX TOTIEPEYHBIX IEPEMELICHUAX MICCTEPCH Ha BaJlaX IIPUBOJA MX pEaibHOC BIUSHHE Pyl HA
Ipyra HUYTOXXHOE Maio. B cBs3M ¢ 3TUM I XaHHOM MOAENH JOIOJIHHUTEIBHBIC YpPaBHEHHSA

IIOIIEPEYHBIX IIEPEMELLECHHN IIepesad 10IyCTHMO HPEACTABUTD CICAYIOMEH CHCTEMON

me y; +y = —e & h
ad (3)

b
mye, v, + 1y = =6, P
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rjle  e; — IOJATIMBOCTh KOHCOJIBHBIX 0ajok; m;. Macchl mectepeH; ¢ — Kod(QUIMEHTHI,
BEIIMYMHBI KOTOPBIX 3aBUCAT OT IIPOCKIIMK CUJI 3y0UaTOro 3alleluIeHusT Ha pacyeTHYIO OalKy.

[TopatnBOCTh e 3aBUCHT OT criocoda 3akperuieHus: 0ajlku, MecTa M BUJa IpHilaraeMoi K
Hel Harpy3ku. I[loaToMy B KOHEYHOM WTOTE€ CHCTEMa OIIPE/EIIIeTCs PacyeTHOM CXeMOW, a
[IOCJIEJIHSSE — €r0 KOHCTPYKTMBHBIMM OCOOCHHOCTSIMM M IIepejiad, KOTOpble HAXOJATCS Ha HEM,
COCIMHCHUH, OTIOP ¥ TOMY T0JI0OHOE.

VYxe roBopwioch, uYro OyMa)kHasi JIeHTa B PYJIOHHOW MalllMHE CBSI3bIBaET BCE
MCIIOJIHUTEIILHBIC MEXaHU3Mbl OT PYJIOHHOM 3apsJIKM JO0 PEKYIIEro ammapara. Y4er cBs3ed u
CBOWCTB OyMa)XHO JICHTHI B CHCTEME MEXaHWYECKOTO TIPHUBO/IAa MAIIIMHEI TI03BOJISICT:

1) ycraHOBUTH MEpYy BIMSIHMS JIMHAMMYECKHUX IIPOIIECCOB B IPUBOJIE HA HATsSIKEHUE
OyMaKHOM JICHTHI Ha yJacTKaX e MPOBOJIKM B MAITMHE M KaK CJICJCTBUE HECOBMECTHMOCTH KPACOK
IIPY [IOJTHOI[BETHOM I1€YaTH;

2) naTh OIICHKY M3MCHCHUSIM JIMHAMUYCCKUX CBOMCTB ITPUBOIA BO B3aUMOCBSI3H C YIIPYTHMHA
CBOMCTBAMU OyMa)KHOM JICHTBHI.

3anmmiem ypasuenue (3) B onieparoproit popme

y—,,f = —nr(ﬁl + kell?)

Y2 (i e, F)

B paHee NpPOBENECHHBIX MCCIIEOBAHUAX 33aKOH IIEPEMEHHOM TEXHOJIOIMYECKOM HAarpysKH,
JICVCTBYIOIIUI HA 3alle4aTaHHbId MaTepya £, 3a/1aBajicsl B BUJE CIly4aiiHONM WM TApMOHUYECKOM CHIIBI C
amIummTy1oi pagaoit +0,25F,, rie F),, — TEXHOJOIMUYECKOe HaTsHKEHNE JIEHThI, KOTOPOE ONPEIeIseTCs U3
TpeboBanmii K paboTe MamMHbL. B peanbHoii ’Ke cuTyaliy Ha 3a1edyarbiBacMblii MaTepHa JICHCTBYIOT He
OJIHa, @ HECKOJIbKO CWJI, KOTOpHIE MMEIOT KOHKPETHbIE HCTOUHMKM BO3HUKHOBEHUS U UYHCIICHHBIC
3HaueHUs1. B 3THX yCIIOBUSAX C LIEIIBIO YIIPABJICHUS HATSYKEHUEM JIEHTBI Ha y4acTKE €€ 110/[a4M B MAllIMHY,
PYJOHHBIE TIeYaTHBIC MAIIHEI OCHAIAIOTCS CUCTEMOM aBToMarndeckoro perynuposanms (CAP).

[Ipu 3TOM IIpenIoIaraeTcs, YTo peajlbHOE U3MEHEHUE HATSKEHUS JIEHTHI HA Y4aCTKE MEXIY
PYJIOHOM | IIEPBOM II€YaTHOM ceKimen Oyner onpenesaTbes aunamukoi CAP. [1o noryueHHbIM B
XOZC MCCIICAOBAHUS 3aBUCHUMOCTSIM OBLI NPOU3BEICH PacyeT M IOCTPOCHBI T'papuKH H3MECHCHUS
HATSKEHMS JICHTBI IIPU Pa3JIMUHBIX BUIAX BHEIIHUX BO3MYLIEHUI.

Bennumusl aMImmiTy BHEIITHHX BO3MYIICHHH OBUIM ONPEIENICHBI CIEIYIOIUM 00pa3oMm.
[Ipy Ha3HAYEHMM BEJIMYMHBI YCKOPEHUS HCXOAMIIM M3 TOIO, YTO SKEIAEMOE BpEMsl OCTAHOBKU
MalMHbel ¢ MakCHMalbHOM ckopoctu V' =10 m/c cocrasiser 4 ¢, Torna yckopeHuun a = 2,5 M/,
TpeboBanusiMM K KauecTBY JJICKTPOIHEPTHH: IIEperajbl HANPSIKEHUS B CETH HE JOJDKHBI
npeselaTh +5 % oT HOMUHAiIbHOro. I[IpyHMMaeM 4YTO, KpyTSluii MOMEHT Ha OCH pYJIOHA,
BO3HHKAIOIINI OT HEYPAaBHOBELIEHHOCTHU PyJIOHa, MOXKeT nocturars 20 H-m.

B cersx cxxaTtoro Bo3myxa tunorpaduii nomuepxxusaercs pabouee nasienne 0,3—0,6 Mlla.
IIpn arom neiictByromee nasiaenue B nHesmocucreme CAP ne nospkHo npessimarts 0,4 MIla.
Takum 00pa3oM, MaKCUMAJILHOE YCHIIME Ha HOPIIHAX HpU JuaMerpe nuiauaapos 100 MM cocTaBut
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3140 H, npum »ToM KojieOaHMs JIaBJICHUS B IHEBMOCHCTEME HE JIOJDKHBI HpeBbImath 1 %.
[Ipunumaem N =20 H. Kak Opuio ycranosiieHo, Hauboiee 3HAYUMBIMU JICHCTBUSIMH SIBJISIIOTCS
M3MEHECHMS YCKOPEHUS U JIAaBIICHUS BO3/1yXa B ITHEBMOCUCTEME.

[Io moJryueHHBIM 3aBHCHMOCTSIM OBbLI IIPOM3BEACH pacdeT M IOCTPOCHBI I'papuKu
M3MEHCHMSI HATSDKCHMS! JICHTHI HA y4acTKe IPOBOJIKU «PYJIOH — LIepBast eyaTHas ceKius» (puc. 2).

.
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Puc. 2 — I'padukn n3MeHneHms HATSHDKEHUS JICHTHI HA yIaCTKE «PYJIOH — IICPBast IeUaTHAsT CCKITUS)
[IpY BHE3AITHOW CMEHE: a — JIABJICHHS B ITHEBMOCHCTEME; O — YCKOPEHUS

BriBoabI

B pesynbraTe mpoBeACHHBIX UCCIICAOBAHUN pa3paboTana JByXMaccoBas MOJCIH IPUBOJIA C
CHCTEMOH  aBTOMAaTHMYECKOM pEryJupOBKOM  HaTsDKeHueM OyMaXHOW — JIGHTBL.  Mojedb,
YUUTHIBAIONIAS TTONICPEYHBIC JeQOpPMAaIIy Iepeiad Ha CHHXPOHU3UPYIONIEM Bally U JIMHAMHYCCKIC
SBIICHUS, TPOMCXOISIINEC B CUCTEME aBTOMATHYECKOTO PETYIHPOBAHHS HATKCHHEM OyMa)KHOMN

JICHTEIL, ITO3BOJIACT IIOBBICUTHL TOYHOCTH COBMCILCHUSA KPACOK.

Cnmcox NCnoJIb30BAHHBIX NCTOYHUKOB!

1. bamakuna E. H. K Bompocy uccienoBaHus TUHAMHKH MEXaHHUYECKHUX IPHBOJIOB PYIOHHBIX MAaIInH /
E. H. banakuna, E. A. Boponos // Ilpuxnanasie 3agaun Mexanuku. — Omck: U3x-Bo OM-I'TY,1999. — C. 16-19.

2. BoponoB E. A. Hayunsle ocHOBEHI aHaiM3a M CHHTE3a MapaMETPOB MEXAHWUECKHX IPUBOOB PYIOHHBIX
MAIlUH NPYA PErTaMEHTHPOBAHHON TOYHOCTH ITEUATAHUS : JINC. ... IOKTOpa TexH. Hayk / E. A. Boponos ; MockoBckuit
nonurpad. ua-t. — M., 1990.

3. CucreMa aBTOMaTHUYECKOI'O PETryIHUpPOBaHUs HaTshkeHUs OymakHod sentsl / JI. M. Kasswin, H. M. Jlynkus,
P. U. Ilerpus, U. T. Ctpenko, C. Kunan // [lonurpadus u uznarenbckoe aeno. — 2007. — No 2, — C. 15-19.

References

1. Balakina, E & Voronov, E 1999, ‘K voprosu issledovaniya dinamiki mekhanicheskikh privodov rulonnykh
mashin’, Prikladnye zadachi mekhaniki, pp. 16-19.

2. Voronov, E 1990, ‘Nauchnye osnovy analiza i sinteza parametrov mekhanicheskikh privodov rulonnykh
mashin pri reglamentirovannoy tochnosti pechataniya’, Doct.tekh.n. thesis, Moskovskiy poligraficheskiy institut, Moskva.

3. Kavyn, L, Lutskiv, N, Petriv, R, Strepko, I & Kilan, S 2007, ‘Sistema avtomaticheskogo regulirovaniya
natyazheniya bumazhnoy lenty’, Poligrafiya i izdatelskoe delo, no. 2, pp. 15-19.

Crarrg naaiitmna 1o pepakuii 23 xxostas 2014 p.

68 ©TI'opaees A. C., 2014



