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(54) NPUCTPIN ANA 3HE3APAXXEHHA KOMBIKOPMIB HA BUPOBHUYIN NIHIT

(57) Pedpepar:

MpucTpin anga 3He3apakeHHs KOMBIKOPMIB Ha BUPOBHMYIN MiHiT MICTUTL ONPOMIHIOBanbHWUIA BROK, SKUiA
BKIMOYaE ynbTpadioneToBi CBITNOAIOAM Ta CBITNOAIOOHI MnaTu, yCTaHOBMeEHi Ha obnagHaHHi 3
HeropmsoHTanbHUM pyxoM matepiany, wo obpobnsaeTtsces. Npu ubomy yneTpacdhioneTosi ceiTnogioan
3aKpinneHi Ha cBiTNoAioAHMX Nnartax, SKi yCTaHOBMNEHi B ONPOMiHIOBanbHOMY 6510w, po3TalioBaHoOMy
Ha BHYTPIWHbOMY 60U KPULLKK, KpULLKa 3 ONPOMiHIOBanbHUM 610KOM 3akpinneHa Ha pamui, B SKin
BMKOHAHO BikOHUe 3 Y®-nposoporo Matepiany. Ha Kpasx KpWLLKW i paMKu po3TalloBaHi pyykus 3
3aCyBHVMMW 3aMKaMW, @ Ha 30BHILUHbOMY OOLli KPULLKM YCTAHOBNEHO GOK XWUBIEHHS, KU 3'€4HAHO 3
onpoMiHoBaneHUM 6nokom. pu LbOMY Ansi YCTAHOBIEHHS MPUCTPOK Ha Tpybi abo MarHiTHIn
KOMOHLLi KpYrnoro nepepisy Kpulika i pamka BUKOHaHi YBIrHyTUMU 3 pafliyCoOM KPUBU3HU, LLO OOPIBHIOE
pagiycy KpMBU3HM CTIHOK TPYOU abo MarHiTHOI KOMOHKK.
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KopucHa mogenb HanexuTb 4o obragHaHHA AN BUPOOHUUTBA KOMOIKOPMIB 3 BUKOPUCTAHHAM
ynbTpadioneToBoro (Y®) BMNpOMiHIOBaHHS i MOXe OyTun BUKOpUCTaHa Npu BUPOOHMULITBI KOMBIKOPMIB.

Hanbnuwkumum aHanorom € BepTuKanbHa yCTaHOBKa, HaBedeHa B MaTEeHTHOMY AOKYMeHTi Patent
Application Publication US Ne 2017/0245527 Big 31 cepnHs 2017 p. Le piweHHa Bkniovae asa
BapiaHTW YCTaHOBKM AN yNbTpadioneToBOro 3He3apaXeHHs 3epHa: BepTuKarnbHa 3i 3He3apaKeHHAM
y MagjiHHi Ta ropu3oHTanbHa 3 BUMKOPUCTAHHAM TpaHcnopTepa. 3epHoBui Npoaykt abo kombikopm
NnodaeTbCA 3ropu Kpisb MiKy, ONPOMIHIOETECA Ni4 Yac nagiHHa 3 ninkv Ta 3bupaeTtbca y Tapy.
YcTaHoOBKa MICTUTb 3aCO0M BU3HAYEHHS LUBMAKOCTI MOTOKY 3epHa, SKUA NepemillaeTbCa Yepes 30HY
ONPOMIHEHHS, BWUTpPaTOMipKW, po3TalloBaHi nepes 30HOK OMPOMIHEHHS, CUCTEMY KepyBaHHS
pexumamMuM OMNPOMIHEHHSl, aHamniTUYHUI MOoAynb aHanidy OonTUYHOro BIAOUTTA 3epHa nig 4ac
ONPOMIHEHHS, PeLLiTKy, po3TalloBaHy BCepeanHi caMonnumey.

Haibnmxuymn aHanor i KopMcHa Mogernb MatTb HACTYMHI CMiNbHi 03HAKW:

- HasiBHICTb ynbTpachioneToBmMX CBITNOAIOAIB Ta CBITNOA4IOAHMX NNnaT;

- YCTaAHOBMEHHS NPUCTPOIO ANSA 3He3apaXkeHHs1 KOMBiKopMiB Ha obnagHaHHi 3 HEropM3oHTaNbHUM
pyxom maTepiany.

HanbnwmkyomMy aHanory npMramaHHi HacTynHi HeJonMiKu: no-nepLue, yCTaHOBKa € AyXXe CKNagHoto,
OCKiNbKM cknagaetbcs 3 6araTtbox enemeHTiB obnagHaHHs (KUBWIMbHUKA, MiNKW, 3aTaproBanbHOro
NPUCTPOIO, BUTPATOMIPIB, MOAYMNS aHanisy ONTUYHOro BiAOUTTH, CUCTEMWU KEPYBaHHS pexnmamu
OMNPOMIHEHHS), no-gpyre, MPUCTPIN 3a NpPOTOTUNOM HEe 3acCTOCOBYETbCA 0Ge3nocepedHbO Ha
BUPOOHMUNX NiHIAX Ans 06pobKn KOMOIKOPMOBOT CMPOBMHM Ta KOMDIKOPMIB 40 3aTaptoBaHHS.

B ocHoOBYy KOpuCHOI Mogeni nocTaBfieHa 3agada CTBOPUTU MPUCTPIN ONS  3HEe3apaKeHHs!
KOMOIiKOpMiB Ha BUPOBHMYIN NiHii, SKWIA, LWNSAXOM BBEAEHHSI HOBUX KOHCTPYKLIMHUX eneMeHTiB, hopmun
BUKOHAHHS1 OKPEMWX E€NEMEHTIB Ta 3B'A3KY €MeMEHTIB KOHCTPYKLUii, Moxe 3abe3neynTn nigBuLLEeHHS
edekTnBHOCTI 0OpobOKM 3a paxyHOK 3He3apakeHHs KOMOikopMy [0 HeoOXigHOro MakcumanbHO
OOMyCTUMOro piBHsI BakTepianbHOro Ta rpUGHOro 06CIMEHIHHS.

lMoctaBneHa 3agjada BupilleHa TWMM, WO Yy MPUCTPOI ANs 3He3apaXeHHA KOomBikopmiB Ha
BUPOOHMYIN MiHii, WO MICTUTb OnpoMiHIOBanbHUn 610K 1, akuin BKNtodae ynbTpacdpioneTosi ceiTnogioan
Ta cBiTnogiogHi nnaTtu, yCTaHoOBMEeHi Ha obnagHaHHi 3 HEeropu3oHTanbHUM pyXOM Marepiany, Lo
06pobnseTbCd, 3rigHO 3 KOPWCHOW Modennto, yrbTpadionetosi CBITNOAIOAM 3akpinfneHi Ha
cBiTNogiogHUX nnatax, $kKi yCTaHOBMEHi B ONPOMiHOBanNbHOMY ©Onoui, poO3TaloBaHOMY Ha
BHYTPILLHbOMY Grioui KpULLKKU, KpULLKa 3 onpoMiHioBanbHUM 6nokom (1) 3akpinneHa Ha pamui (6), B
AIKi BUKOHaHO BikoHUe (7) 3 YP-npo3oporo martepiany, Ha kpasx Kpuwkn (4) i pamku (6) posTalLoBaHi
pydkn (9) 3 3acyBHMMM 3aMkamu (10), a Ha 30BHilWHbOMY 6oLUi Kpuwkn (4) ycTaHOBRNEHO 6ok
XuBnexHsa (11), Ak 3'egHaHO 3 OMpOMiHIOBaNbHMM Gnokom (1), NpyM UbOMY, ONSA YCTAHOBIEHHS
npucTpoto Ha TpyGi abo MarHiTHIN konoHui (12) Kpyrrmoro nepepisy Kpuvwka (4) i pamka (6) BUKOHaHI
YBIrHyTUMW 3 pafiycoM KPWBU3HW, LLO [OPIBHIOE pafiycy KPUBU3HWM CTIHOK Tpyowu abo marHiTHoi
KOMOHKM 1.

3rigHO 3 KOPMCHOI MOAENIH0, Kpai KPULLKM Ta pamMK/ OCHALLEHI yulinbHoBa4YamMm Ans 3anobiraHHs
BUKMAAM MUny.

KopucHa mogenb 3o06paxkeHa Ha KpecneHHsix, ge: @ir. 1 - Burnsg npuctporo B 3aKpUTOMY CTaHi,
nonepeyHui nepepis; dir. 2 - BUrNSA NPUCTPOIO Y BIAKPUTOMY CTaHi, nonepevHun nepepis; oir. 3 -
BUrNS4 NPUCTPOIO B 3aKPUTOMY CTaHi; goir. 4 - BUrNa4 NpUCTPOIO Y BIAKPUTOMY CTaHi; dir. 5 - Burnag
NPUCTPOID, YCTAHOBMNEHOIO Ha MarHiTHIN KOMOHLL.

MpucTpin micTuTe onpoMiHoBanbHUi 6rnok 1, Wo saBnsie cobokw nnacTuHy 3 nnactmacu abo
MeTany, Ha kil 3MOHTOBaHO nnaTtu 2 3i ceitTnogiogamu 3. Po3Mipu nnacTUHM ONpOMIHIOBaNbHOMo
6noka 1 BM3Ha4YalOTbCA OOBXWHOW Ta KifbKiCTIO nnaT 2, Wo 3anexuTb Bif KinbKOCTi cBiTnogioais 3.
OnpomiHoBanbHU 6ok 1 po3TalloBaHWA Ha BHYTPiWHbLOMY 6oui MeTaneBoi Kpuwkn 4, ska 3a
Aonomoroto netens 5 3’egHaHa 3 pamkoro 6, B SKi BUKOHAHO BikoHUEe 7 3 Y®-npo3oporo maTtepiany.
Kpuwwka 4 saBnsie coboto nnactukoBy abo meTaneBy MnacTvHy, Po3Mipy siKOI BiANOBIAATbL po3Mipam
BiKOHUS 7 B pamui 6.

Ha ogHoMy kpai pamku 6 3MOHTOBaHO neTni 5, Ha NPOTUMEXHOMY - pydka 9 3 3aCyBHUM 3aMKOM
10. Po3mipn onpomiHioBanbHOro 6rnoka 1 mMeHLWi 3a po3mipu Kpuwku 4 Ha BeNWYMHY, AOCTaTHIO ANS
3abes3neveHHs yLinbHIOBa4YamMu 8, po3TalloBaHMMM MO Kpasix KpULWKK 4 i pamky 6. Ha 30BHilWIHbOMY
Ooui Kpuwwkn 4 ycTtaHOBNEHO ONOK XMBMNEHHSA 11, OO SKOro MigKMYeHO ONpOMiHOBanNbHUA 6ok 1,
npoBoAka (OKpemot Mo3uuield He MokasaHo) nigeedeHa 3 6oky netens 5. [ns intocTpadii npouecy
3He3apaXeHHs KOMOGIKkOpMYy 3a [OMOMOro MPUCTPOHD, WO 3asBRSETbCHA, Ha dir. 5 nosumuieto 12
nosHayeHa, Hanpuknaz, MarHiTHa KOMOHKa, Ha $Kil  YCTAHOBMKETLCH [aHUW  MPUCTPIN.
OnpomiHoBanbHU 6rok 1 3 nnatamMm 2 3MOHTOBaHO B 3ibpaHOMy cTaHi Ha BHYTPIlWHbOMY OoLi
KPULLIKK 4.
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[nsa ycTaHOBNEHHS NPUCTPOI0 Ha Tpybi abo MarHiTHIM konoHui 12 Kpyrnoro nepepisy kpuwka 4 i
pamka 6 BMKOHaHi yBirHyTUMMW 3 pafiycoM KpWMBU3HU, LLO OOPIBHIOE padiyCy KPUBWU3HM CTIHOK Tpybu
abo MarHiTHOT KONoHkM 12.

PekomeHaoBaHa KinbKiCTb cBiTNoAioaiB 3 noTyxHicTio BunpomiHioBaHHA 100 mBT gns o6pobku
TpMBanicTio 2 ¢ (4ac BepTMKanbHOro pyxy matepiany) - 255, y 15 nnatax no 15 wr.

KopucHa mogenb 36upaeTbca B HACTYNHOMY NOPSAKY.

[Mpn ycTaHOBMEHHI NPUCTPOIO B CTiHUi Tpybu abo MarHiTHOI KONMOHKM 12 BUpI3aeTbCA hparMeHT,
o Bignoeigae HeobxigHOMY pO3Mipy BIKOHUS 7 3 ypaxyBaHHAM LUMPUHK paMku 6. Kpai BupizaHoro
OTBOPY LWNidYyOTbCA Ta YCTAHOBMIOETLCHA pamka 6 3 Y®-npo3opum BiKOHUEM 7 Ha netnsax 5 3a
AornomMoroto 6onToBMX KpinneHb. Ha pamui 6 Takok Ha NeTnsix 5 yCTaHOBMIOETbLCA Kpuwika 4 3
onpomiHtoBanbHMM 6nokom 1. CiTrnogiogHi nnaty 2 yCTaHOBMOKTLCA Ha BHYTPILUHEOMY O0L|i KPULLIKKA
4 BepTuKanbHO Ha HeBeNuKin BiacTaHi ogHa Big oaHol. Ha kpuwidi 4 i pamui 6 MOHTYIOTb pyykun 9 i3
3acyBHMMM 3aMkamy 10. Ha 30BHiLUHbOMY 60U KpULLKM MOHTYETbCS BIOK XUMBMNEHHS 11, npoBoaka go
HbOro nigBoauTeCs 3 OOKy neTenb 5, NiOKNIOYEHHS XXMBMEHHS OMNPOMiHIOBanNbHoro 6noka 1
niaBoANTbLCA Yepes3 OTBOPU B KpuLlL,i 4.

Mpavtoe NpucTpin, WO 3aABASETLCS, B HACTYNHOMY NOPSAAKY.

Tpyboto abo marHiTHOK KOMOHKOK 12 nogaetbcs Kombikopm abo kopmosa cuposuHa. [MpucTpin
BMUKaAETBLCH 3a gonomoroto 6noka xmeneHHa 11 nig yac nogadi matepiany Ha Oyab-saKuin Yac, SKun
BU3HauyeHo Ansd obpobku, moxe npautoBaTn GesnepepBHO abo Mig 4ac cCaHiTapHUX 3YNUHOK TiHil.
YnbTpacdpionetoBi ceiTrnogiogn 3 Ha nnatax 2 y 6noky 1 ONpoMmiHKOTL MaTepian 3 3agaHok
iHTEHCMBHICTIO (sIKa BU3HA4Ya€eTbCA iIXHbOI KiNbKICTHO) Kpi3b BikOHLE 7, MaTepian nepebyBa€e HaBMpOTU
BiKOHUSI 7 NpoTArom 2 cekyHn (BepTukanbHe nagiHHs). MMpu 3anuneHHi BHYTPiWHBbOro 60Ky BikoHUSA 7
BOHO BIiOKPMBAETLCA pPa3oM 3 KPULLKOW 4, Ha sKid yCTAHOBMEHO OMpOMiHBanbHUM 6rok 1, Ta
npotupaetbcs Big nuny. [pun HepobouoMmy (BMMKHEHOMY) CTaHi npunagy BikoHUE 7 MoXe
BMKOPUCTOBYBaTUCHA AN Ornsgy BHYTPILWHBLOrO CTaHy KOMoHkuM abo Tpybw (Hanpwuknag Ha npegmet
HebaxaHOro HarpoMaPKeHHs MaTepiany BcepeauHi). YuwlinbHioBadi 8 3anobiraloTe MOTPansIsiHHIO
nuny Ha ceiTnogiogn 3 Ta BUKMAaM Nuny Ha3o0BHi 3-nig pamku 6. Kpuwka 4 nig yac poboTtu npucTpoto,
WO 3asBNaeTbcs, 3akpuTa Ha 3amok 10 i BigkpuBaeTbca nuwe Ans peMoHTy abo obcnyroByBaHHSA
onpomiHtoBansHoro 6noka 1.

MpucTtpin, wo 3aaBnsieTbecs, 3abesnedvye 3armbenb 90 % MikpoopraHiamie y maTepiani, Lo
06pobnseTbCA, LUen NoKasHWK Yy BUMAA 403U ONPOMiHEHHS D% € ogHUM 3 MoYaTKOBWUX OAHWUX AN
HaBeOEeHMX BULLLE PO3PaXxXYHKIB.

®OPMYIA KOPUCHOI MOZESI

1. MpucTpit ona 3He3apakeHHs KOMOIKOPMIB Ha BUPOOHMYIN MiHii, WO MICTUTb ONPOMiHIOBaINbHUIA
6nok (1), Akun BknoYae ynbTpadioneTosi ceiTrnogioan (3) Ta ceiTnoaiogHi nnatu (2), yctaHoBMEHi Ha
obnagHaHHI 3 HEeropM3oHTanbHUM PyXoMm MaTepiany, Wwo obpobnseTbes, KM BiAPISHAETLCA TUM,
wo ynbTpadioneTosi ceiTnogioan (3) 3akpinneHi Ha ceiTnogiogHux nnatax (2), Aki ycTaHOBMeHi B
onpoMiHoBaneHomy 6noui (1), po3TalwoBaHOMY Ha BHYTPIWHbOMY 6rioui Kpuwku (4), kpuwka (4) 3
onpoMiHoBanbHUM 6nokom (1) 3akpinneHa Ha pamui (6), B SKii BUKOHaHO BikoHUe (7) 3 Y®-nposoporo
MaTepiany, Ha Kpasax Kpuwiku (4) i pamku (6) postawloBaHi pyyku (9) 3 3acyBHUMK 3amkamu (10), a Ha
30BHIiLHBbOMY 6oL KpuLKKM (4) ycTaHOBNEHO 6noK XusneHHs (11), siknii 3'eAHAHO 3 ONPOMIHIOBANIbHUM
©nokom (1), Npu UbOMY ANA YCTAHOBMNEHHS MPUCTPOLO Ha Tpybi abo MarHiTHIN komoHui (12) kpyrnoro
nepepisy kpuwka (4) i pamka (6) BUKOHaHI yBiIrHyTUMMK 3 pafiyCoM KPUBWU3HU, LLIO OOPIBHIOE padiycy
KPVBW3HU CTIHOK TpyOn abo MarHiTHOT KONMoHkKM (12).

2. Mpuctpii 3a n. 1, Ak BiAPISHAETbLCA TUM, WO Kpai Kpuwku (4) Ta pamku (6) OcHaLleHi
ywineHoBavYamu (8) ans 3anobiraHHS BUKMOam nuny.
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Komn'totepHa BepcTka O. Meprinb
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