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1. OBLLUME CBEAEHUA OB USOAENUN

1.1. BecnpoBOAHOM AATYMK yrna ¢ aBTOHOMHbIM nuTaHnem DU-BLE npeaHasHayeH ans
COBMeECTHOW paboTbl C npuemHbiM ycTpoicTBom (agantep BLE-RS485, snmbo ¢
HaBUIALMOHHBIM TEPMWUHANIOM, MOALEPKMBAIOWMM TexHonornio BLE) u caykut gns
M3MEpPEeHWA YINI0BOrO TMOJIOKEHUA OTK/AOHAEMbIX YacTell pPasAMYHbIX MalKH U
MexaHW3MOB, onpeeneHna Hanpas/eHWA BpaLleHNUa (B COOTBETCTBYIOLIMX PEXMMAX) U
nepefayun sTUX AaHHbIX N0 pagnoKaHany Ha yactore 2.4 Tu,

1.2. 3AMNPEWLAETCA MPEBbLIWEHUE 3SKCNNYATALUMOHHBIX XAPAKTEPUCTUK,
YKA3AHHbIX B MACMOPTE!

1.3. HE JONYCKATb MEXAHWYECKMX TMOBPEXAEHWA AETANEW W3AENUA,
MOHTAXHbIX MPOBO/AOB U KABENEW NMPU YCTAHOBKE M SKCNYATALUMN.
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2. TEXHUHECKUE XAPAKTEPUCTUKU

3HaueHue /
HaumeHosaHue EAnHULbI
n3mepeHus
2.1 | Pabouyas YacToTa pagnoKaHana 2,4 Ty
2.2 | HanpsaxeHwue nutaHua 3..3,7B
2.3 | MaKcmanbHbIA MMNYAbCHBIN (2 mc) noTpebnsemblii TOK | 17 mA
B MOMEHT paboTbl paguonepeaaTynka, He bonee
2.4 | MaKcMmanbHO BO3MOXKHbIV NoTpebasemblit TOK, He 6onee| 50 MA
2.5 | Cpennuii motpedseMblil TOK B paboueM pexnume 60MKA
2.6 | WnTepdeiic o6meHa faHHBIMM Bluetooth LE (BLE)
2.7 | YyBcTBUTENBHOCTH NpUEmMHMKa /mowHocTb | -96 abm / +4 pbm
nepegatymka
2.8 | MpoTokon obmMeHa faHHbIMMK SckopTt BLE
2.9 | fanbHocTb pAenctBua (Npyu  HopmanbHbIX ycnoBuax | 10 meTpos
3KCNAyaTauMmn B OTCYTCTBMMU NOMEX U NPENATCTBUN Npu
paborte c 6a3oit), He meHee
2.10 | MNorpewHOCTb U3MepeHus +1°
2.11 | YcnoBwusa aKkcnayaTaumm:
- TeMnepaTypbl OKpyKatlow,en cpeapl -45..+50°C
- aTMochepHoe aaBneHne 84 ...106,7 kMa
2.12 | CreneHb 3aWwymTbl 060/104KM IP69S
2.13 | MapKu1poBKa B3pblBO3aLWMUTbI OEx ia IIB T3X
2.14 | TabapuTtHble pasmepsbl, He 6onee mm 100x100x50
2.15 | Macca, He bonee Kr 0,3




3. PEXXMMbI PABOTDI

3.1. [aTuMK yrna Hak/ioHa MOXeT paboTaTb B HECKONbKMUX pexumax. Mpu paborte c
[aT4MKOM, ncnonb3ysa agantep BLE-RS485, B HaBMrauUMOHHbIN TepMUHan MHbOpmauus
nepegaerca no npotokoy LLS, no ymonyaHuio no ABym ceTeBbiM agpecam:

1 —yron HaknoHa (8 none YPOBEHb) u «cobbiTne cpabotku» (8 none TEMMEPATYPA);

2 —3apsap 6atapeu (8 none YPOBEHb) n yposeHb Npuema curHana (8 none TEMMEPATYPA).

Mpu paboTe HanpAMYIO C HaBUraLMOHHbIM TEPMUHAIOM, NMOALEPHKUBAIOLLMM TEXHOIOTUIO
BLE, uHdopmaums ¢ aaTtumMKa nepepaetca no npotokony Escort BLE u comepsKut yron
HaAKNOHa, 3apag 6atapeun 1 «cobbiTue cpaboTKkM». B 3aBUCMMOCTM OT BbIBPaHHOTO pexkxuma
«CcobbITUe CPabOoTKM» MMEEeT pasHoe 3HaYeHue (CMm. B Tabsimue NyHKT 3.2.).
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3.2. Bu3genuu peanmsoBaHo 5 pexxmmos:

TPAHCMNOPTUPOBKU U XPaHEHUA
AaTYnKa

HAUMEHOBAHUE KPATKOE ONUCAHUE «Co6 . N
PEXXUMA PEXUMA 00bITUE CPADOTKU
TpaHCNOpPTUPOBOYHbIN | Mcnonb3yeTca ona _

KoHTtponb
BEePTUKaNbHOIoO
BpalleHuA

MpumeHaetca
onpeseneHus
BpaLLEHUs [aTumnKa B
NAOCKOCTU napannenbHom
NNIOCKOCTN YCTAHOBKM AaTumKa
(pucyHoK 1) (Kpome BpaLLeHus,
napannensHomy nA0CKOCTU
3emnu).

ana
Hanpas/ieHus

0 — HeT BpalLeHua
1 - BpalLeHne BneBO
2 — BpalleHune BNpaBo

KoHTtponb
rOpU3OHTaNIbHOTO
BpaLLEHUA

MpumeHaetca
onpeaeneHns  HanpasieHus
BpaLLeHus AaTyvKa B
NNOCKOCTU NeprneHaUKyNsPHON
NNIOCKOCTN YCTAHOBKU AaTumKa
(pucyHOK 2) (Kpome BpaLLeHus,
napannensHomy NA0CKOCTU
3emnu).

ans

0 — HeT BpaweHuA
1 - BpalyeHue BneBO
2 — BpallleHne BMNpaBo

KoHTtponb yrna

CNyRUT ana onpeseneHus yrna
HaK/NOHa 4acTell MexaHW3MOB
OTHOCUTENbHO ropu3oHTa.
CobbITuA cpaboTkM NponcxoaaT
npu AOCTUXKEHWU HEKOTOPOro
yrna, YCTaHOBNIEHHOTO
no/sb3oBaTenem.

0 — YCTaHOB/EHHbIN
Yron He nepeceyeH

1 - ycTaHOBNEHHbIH
yron nepeceuet

Kosuw

Cnyxut  gna
pabotbl nnm
JKCKaBaTopa U
TEXHUKN.

onpegeneHus
npocros
noao6bHom

0 —6e3pelicTeue
1-8 pabore




OtBan Cnyxut  ana  onpefenexnua | 0—6e3gelicteue
paboTbl otBana | 1-spabore
CHeroybopouHbIX  MaWuH
noA06HOW TeXHUKM.

3.3. OnucaHue pexxMmos paboTbl.
3.3.1. TpaHCNOPTUPOBOYHDINA PeXKUM

0 YMONYaHUIO AATUMK HAXOAMUTCA B TPAHCMOPTUPOBOYHOM PEKMME U UCMONb3YETCA ANA
TPAHCNOPTUPOBKU U XpaHEeHUsA. B 3TOM pekume B AaTumKe OTKIOYEHa U3MepuTenbHas
Yyactb. [NA aKkTMBALMKM U3MEPUTENIbHOM YacTU NepekNounTe PerMm paboTbl AaTyuuka.
YT06bl 06PaTHO NEPEeTH B PEXMM TPAHCMNOPTUPOBKM YCTaHOBUTE ero B KOHdUrypaTope.

3.3.2. KOHTpO/Nb BEepTUKaNbHOro BpalleHUs

[aHHbIA pPeXUM NPUMEHAETCA, Hanpumep, ANA KOHTPOAA HanpasAeHUs BpaLLeHWs
6eToHocmecuTens. [aTuMk yCTaHaB/MBAETCA COMMAcHO pPUCYHKY 1 ¢ Topua 60uyku. B
3aBMCUMOCTM OT HaNpaBAEHWA BPaLLEHMA BOKPYT OCU NepeaaeTca cobbitme cpaboTku: npu
BPALLEHMM MO YACOBOW CTpenKe MepeaaeTtcsa 3HauyeHwe «2», Npu BpaLleHUU NpPOTUB
4acoBOW CTPE/IKM — 3HaueHmne «1». B oTcyTCTBUM BpaleHusa nepesaeTca 3HaueHue «0».
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Puc.1. PaameweHne DU-BLE Ha 6eToHOCMecHTeNe B perKMME BEPTUKANIbHOMO BPaLLeHus.



3.3.3. KoHTpO/ab rOpM30HTaNbHOIO BpaLeHUA

[aHHbIV peXXUM TaK e MOXKET bblTb MPUMEHEH A/18 KOHTPONA HanpaB/ieHMA BpaLLeHuA
6eToHocmecuTena. OTAMUMA OT MNpeablaylero pexuma B MecTe YCTaHOBKW. [aTumk
YCTaHaB/NMBAETCA COMNAaCHO PUCYHKY 2 Ha 6OKoBOM yacTu Houku. B 3aBucMmocTn oT
HanpaBneHWA BpalleHUa BOKPYr Ocu nepepaeTca cobbiTne cpaboTKM: Npu BpalLeHnn no
4YacoBOW CTpesKe NepesaeTca 3HauYeHne «2», NPU BPALLLEHUN NMPOTUB HYaCOBOW CTPENKUN —
3HayeHue «1». B OTCyTCTBMM BpalleHnA nepeaaeTca 3HaveHune «0».

Puc.2. PasmeweHune DU-BLE Ha 6eToHOoCmecuTene
B PEXKMME rOpMU30HTANIbHOTO BPALLEHUA.

3.3.4. KoHTponb yrna

Pesxkum paboTbl «KOHTPO/Ib yria» MOXeT BbiTb NPUMEHEH, Hanpumep, A1A KOHTPOAA
paboTbl MexaHW3Ma Mycopoy60opPOYHOI MaLLKHBbI, CamocBana 1 Apyrux paboumx arperatos
cnew. TexHUKU. B atom pexume cobbitve cpaboTku GopmupyeTca B 3aBUCUMOCTU OT
3HaYeHUA yrna, a UMEHHO MpW MEepeceyeHMn OAHOro M3 ABYX 3aAaHHbIX yraos. Mpu
YBE/IMYEHWUUN YINa WU AOCTUXKEHWM BepXHel rpaHvLbl Npoucxoaut cobbitve cpaboTkm
(nepesaetca 3HaueHue «1»), npu 06PaTHOM ABUMKEHWUMU U NePeceyeHN HUKHEN rpaHuLLbl
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cpabotka cbpacbiBaeTca (nepeaaerca 3HaueHue «0»). BEpXHAA U HUXKHAA rpaHuMLa YrI0B
cpabotku (B rpaaycax) sagaetcsa B none BEPX n HU3 cootBeTcTBEHHO. PasHuua mexay
BEPXHEW U HUXKHEN rpaHuLel obpasyeT ructepesuc. Mprmep yCTaHOBKM JaTumMKa NoOKasaH

Ha pUCyHKe 4.
¥Yron

180 rpag

BepxHas rpaHuua

HuxHas rpanuya

N

0 rpan !
i
1
I
I
I
I
I
!

Cpabotka (3Ha4eHne nons Temneparyphbl)

Puc.3. MpuHUMn paboTbl AaTUMKa B PEXKMUME KOHTPOANA Yra.

BepxHuit yron

Hiiaamin yron

Puc.4. PaameweHune gatumka DU-BLE B pexxume yrna.
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3.3.5. Pexkum Kosuwi

MpeaHasHayeH AnA MCNO/b30BaHWUA HA KCKaBaTopax (Puc. 5) v Ansa KOHTPOAA BpemeHu
paboTbl KoBLWa.

3afepiKKa BK/IOYEHWA 33aeT MHTEpPBa/, B Hayase KOTOPOro 3arnoMWMHAETCA Tekyliee
3HaueHue yra. Mo ucTeYeHU JaHHOM 334ePIKKU CYMTLIBAETCA HOBOE TEKYLL,EE 3HAYeHUe,
CPaBHMBAETCA C MPeablAyLyM 3HAYEHUEM, eC/IM PasHULA COCTaBUT HEKOTOPbIN yron,
KOTOPbIN Bo/bLUE UM PaBEH 3HaYeHmIo «lesbTa», TO Npou3soingeT cpaboTka (nepegaercs
3HaueHue «1»), 4To ByAeT CMrHanM3MpoBaTh 0 paboTe opyanem aKckasaTopa. Ecnm pabota
KOBLLUOM OCTaHOB/IEHA, TO 3HAYEHME PasHULbl He ByeT NpeBbiwaTh 3a4aHHOE 3HaYeHne
«[lenbTa». B 3TOT MOMEHT 3arnycKaeTcs 3aZlepKKa Ha OTK/IlOYeHUe, U ecau 33 3TO Bpems
pasHMUA Yr10B He NpPeBbiCcUT 33JaHHOe 3HayeHue «[lenbta», To cpabotka cbpocutea
(nepepaetca 3HaueHue «0»). Takum obpasom pasgenserca Bpems paboTbl M MPOCToA
OpYAMA, UCKNHOYAA NIOMKHbIE CPABOTKU.

Puc. 5. YcraHoBKa patumka DU-BLE Ha aKkckaBaTop

11
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3.3.6. Pexxum OtBan.

PeXum npepHasHayeH AN YCTAaHOBKM HAa YCTPOWCTBA TWUMA «OTBan», Hanpumep,
CHEroybopoYHbIX MaLLMH, UCMO/b3YEMbIX A1 PACYMCTKM Aaopor, uav 6yabaosepa. (Puc. 6).

[N HacTpolikvM napameTpoB HeO6XOAMMO YCTaHOBUTb pexkum «OTBan». [lanee 3apatorca
TaliMepbl: 3aflepKKa Ha BKIIOYEHME, 3aJepiKKa Ha BblkNtOYeHUe, rpaHuLbl «BEPX» u
«HW3». Tallmepbl 3a4a10TCA B CEKYHAAX, FPaHMLLbl B rpaZlycax. YCTaHaB/IMBAEM HY/€eBOM
Yron, KOTOpbIV 3afaeTca Npu paboyem NoNOXKEHUU OTBasA.

Mpu oBUNKEHWM MEXaHM3Ma M3 MOXOLHOrO MOJIOXKEHUA B pabouyee JaTYMK nepecekaeT
rpaHuubl «BEPX» 1 «HU3».

Mpu nepeceyeHnmn rpaHuubl «HWU3» B CTOPOHY MeHbLIEro yria 3anyckaerca Taimep
334EP*KKN Ha BKAOYeHWe. ECiM No ucTeyeHmo Talimepa 3a4epKKU BKIKOYEHUA TeRyLmid
yron He 6yaeT npesblwaTtb rpaHuuy «HW3», To npousoinger cobbite cpaboTku
(nepepaetcs 3HaueHne «1»).

Mpu nepeceyeHnn rpaHuupbl «HWU3» B cTOpoHy 6oAbliero yrna 3anyckaerca Taimep
33[ePKKU Ha BbIKAOYeHWe. Ecan no ucTedeHWto Talmepa 3aAep)KKU BbIKNOUYEHUs
TeKyLMiA yron ocTaHeTcsa 6osblue rpaHuubl «HU3», To cpabotka cbpocuTea (nepeaaetca
3HaueHKe «0»).

Ecnv )ke B MOMEHT OTCYeTa TaliMepa 3a,ePKKM1 BbIKNOYEHUA, AAaTYMK nepecekaeT 06paTHO
rpaHudy «HW3» B CTOPOHY MeHbLero Yyrna, 3anyleHHbld Tamep BbIKAOYEHUA
cbpacbiBaercsa.

Mpw nepecedeHnn «BEPX» B cTopoHy 6onbLuero yraa cpaboTka copocuTca MrHOBEHHO.

JTo caenaHo Ana nosyyeHwa 6osee HarNAAHLIX OTCYETOB MO COBbITUAM CPaboTKM
(McKktovatoTea KpaTKOBpPeMeHHble MOAHATUA U OMyCKaHWA opyaus BO Bpema obbesga
NpensaTCTBUIA U Pa3BOPOTOB).

12



Vismeputenb
(Puc. 1)

Puc.6. YcTaHoBKa gatumka DU-BLE Ha ycTpoiicTBa TMNa «oTBan»

I'Ing\eanme: BHE 3aBUCUMOCTU OT Bbl6paHHOr0 pexnma, 3HayeHue yrna, Ha KOTOprﬁ
OTK/IOHUANCA OATUUK, 6yp,eT nepenasaTbCA OTAE/IbHbIM NapamMmeTpom.

13
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4. KOMMNEKTHOCTb

HAMMEHOBAHME KOA. 3AB. Ne NPUMEYAHUA
BecnpoBogHoOM fatuMk  yrna  c 1
ABTOHOMHbIM NuTaHnem DU-BLE
Camopes 4,8 x 50 c waibom
MNnomba HomepHas ®ACT-330
KpblLWwKa 3awmTHas
MNacnopt
YnakoBKa

YIRS

5. MEPbI NPEAOCTOPOXXHOCTHU

4.1. Tpu ycTaHOBKe, 3KCMyaTaLum 1 06CNyKMBAHWUM U3e1A BbINOMHATL 0bLiue npasuna
TEXHUKM 6e30nacHOCTM PaboTbl NpU paboTe € 3NeKTPUYECKUMU Npubopamu.

6. PECYPCbl, CPOKN CNYXBbl U XPAHEHUA, TAPAHTUA

5.1. TapaHTUIAHbIA CPOK 3KCMAyaTaLMM U XpaHeHUa - 36 MecALEB C MOMEHTA OTIPY3KM C
NpPeAnpPUATUA-U3rOTOBUTENSA.

5.2. CpoK cnyKbbl — 7 nert.

5.3. W3roToBuTenb rapaHTMpyeT cooTBeTcTBME u3geama  TpebosaHuam TY npwu
cobntogeHNn NoTpebuTenem yCI0BMIM SKCNAyaTaLmMmn, TPAHCMOPTUPOBKM U XPaHEeHUA.

5.4. Mpu 0BHapPYKEHWUM HencnpaBHOCTe 06paTUTCA Ha NPeanpPUATUE-U3rOTOBUTEb.

5.5. Ha usgenve c gedexkrtamu, BO3HMKWMMM MO BUHE noTpebuTtens BCaeacTsune
HapyWeHUA YCNOBMIA IKCM/yaTaLMM, XPaHEHUA W TPAHCMOPTUPOBAHMWA, rapaHTUKU He
pPacnpoCTpPaHAOTCA.

5.6 MapaHTMitHble 06s3aTeNIbCTBA M CPOK CAYXObl HE PACcMPOCTPAHAOTCA Ha 3/1E€MEHTbI
nuTaHuA.

5.7. WU3rotoBuTenb ocCTaB/iseT 3a CO60i MPaBo BHOCWUTb M3MEHEHMS B KOHCTPYKLMIO U
KOMMIEKTHOCTb 13aenus 6e3 npeasapuTesibHOMo yBeAoMAEHNA noTpebutens.
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7. CBUAETENLCTBO O NPUEMKE

becnpoBogHOW  AaTuMK  yraa € aBTOHOMHbIM  nuTaHvem DU-BLE  cep. Ne
M3roTOB/IEH B COOTBETCTBUWU C AeNCTBYIOLLEN
TEXHUYECKON AOKYMEHTaLMeN U NpU3HaH roAHbIM ANA SKCAyaTauuu.

7. CBUAETENBCTBO Ob YNAKOBbIBAHUU

becnpoBogHOW  JaTuMK yria C  aBTOHOMHbIM  nuTaHmem DU-BLE cep. No
YNaKoBaH B COOTBETCTBUM C AEWCTBYIOLLEN TEXHUYECKOW

LOKYMeHTaumen.

000
«TexaBTOMaTHKa»
OTK P®, r. KasaHb
Qc Techavtomatica LLC
PASSED Kazan, Russia
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8. CBUAETENbCTBO Ob YCTAHOBKE

BecnpoBoAHOW AaTYMK yrNa C aBTOHOMHbIM NuTaHuem DU-BLE cep. Ne
YCTQHOB/NIEH B COOTBETCTBUM C [AENCTBYIOWEN TEXHUYECKOW [AOKYMeHTauuel Ha
TeXHWYecKoe CpeacTBo:

HaumeHoBaHue NAEHTUOMKALMOHHBIN Homep / roc. Homep
noanuco $.1.0 4ncno, mecau, rof,
npumeyaHue

9. TPACNOPTUPOBKA N XPAHEHUE

9.1. U3pgenne TpPaHCNOPTMPYETCA B 3aBOACKOM YNaKOBKE B 3aKPbITbIX TPAHCMOPTHbBIX
cpeacTBax. XpaHUTCA B CyXMX MOMELLEHUAX C BAAKHOCTbIO He 6Gonee 75% npu
TemnepaType ot +10 go +30°C. B nomelwieHUAX ONA XPaHEHUA He AO0nycKaroTca
TOKONPOBOAALLAA Mbl/b, arPeCCUBHbIE BELLECTBA U UX Mapbl, Bbi3biBalOLLME KOPPO3ULIO
AeTaneli U paspyLleHue 3NeKTPUYECKON M301ALMK U3MepUTenei.

9.2. [inA TPaHCNOPTUPOBKM U XPaHEHMA UCMONb30BaTb PeXMUM « TpaHCMOPTUPOBKa».
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10. YTUNIU3ALUA

10.1. YtuauMsauma wusgenna npovsBOAMTCA 3SKCM/yaTUpylolWen opraHusaunen w
BbINO/HAETCA COrNAacHO HOPMaM U NpaBuaam, AENCTBYIOLMM Ha TeppuTopun PO.

10.2. U3penve He COAEPXKMT APaAroLeHHbIX MeTaNN0B B KO/MMYeCTBe, MoAnexkaliem
yyery.

11. KOHTAKTbI

TK «3ckopT»

P®, r. KaszaHb, yn. JlemeHTbeBa, 4. 26 kopnyc 4
+7 495 108 68 33 (c 9 no 18)

+7 800 777 16 03 (KpyrnocyToyHo)
www.fmeter.ru

mail@fmeter.ru
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1. GENERAL INFORMATION

1.1. Wireless angle sensor DU-BLE is designed to work with GPS trackers (either via a
BLE-RS485 adapter or directly if the tracker supports BLE technology) to measure the
angle at which certain parts of machinery and mechanisms tilt and to determine the
direction in which certain parts rotate (if set to the corresponding mode). The values of
measurements are transmitted to a tracker via radio channel at the 2.4 GHz frequency.

1.2. USE OF THE SENSOR UNDER THE OPERATING CONDITIONS DIFFERENT FROM THE
STATED BELOW IS PROHIBITED!

1.3. AVOID PHYSICAL DAMAGE TO THE SENSOR, ITS PARTS OR WIRES (IF INSTALLING
WITH THE USB WIRED ADAPTOR) DURING THE INSTALLATION AND USE

18



2.TECHNICAL SPECIFICATIONS

Value / Measurement

Name q
unit
2.1. | Radio channel frequency 2,41Ty
2.2. | Power supply voltage 3..37V
2.3 | Maximum pulse (2 MS) current consumption at the | 17 mA
time of operation of the radio transmitter, no more
2.4 | Maximum possible current consumption, no more 50 mA
2.5 | Average current consumption in operating mode 60MKA
2.6. | pata exchange output Bluetooth LE (BLE)
2.7. | The sensitivity of the receiver / transmitter power -96 dBm / +4 dBm
2.8. | Data exchange protocol Escort BLE
2.9. | Range (under normal operating conditions in the | 10 meters
absence of interference and obstacles when work-
ing with the base)
2.10.| Margin of error +1°
2.11.| Operating conditions:
- ambient temperature -45 ...+ 50 °C
- ambient atmosphere pressure 84 ...106,7 kPa
2.12.| Ingress protection marking IP69S
2.13.| Explosion proof mark OExia lIB T3X
2.14 | Dimensions, no more than 100X100x50 mm
2.15 | Weight, no more than 0.3 kg

19
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3. OPERATING MODES

3.1. Angle sensor has several operating modes.

While connected to the GPS tracker via BLE-RS485 adapter, the data is transmitted via
LLS protocol and sent to 2 different network addresses by default:

1st address — tilt angle (as LEVEL parameter) and «event notification» (as TEMPERATURE
parameter);

2nd address — battery charge (as LEVEL parameter) and RSSI signal (as TEMPERATURE
parameter).

While directly connected to the GPS tracker that supports BLE technology, the sensor

transmits tilt angle, battery charge and “event notification”. Depending on the mode
set, “event notification” value differs (see the table, item 3.2.).

20



3.2. The sensor has 5 operating modes:

MODE

BRIEF DESCRIPTION

«Event notification»

Transportation

Used during the transportation
and storage

Vertical rotation | Used to determine the direc- | 0—no rotation

control tion in which the sensor is ro- | 1-—rotation to the left
tating relative to the axis per- | 2 —rotation to the right
pendicular to the sensor’s 0
(horizon) set by the user (ex-
cept for when the sensor is ro-
tating relative to the ground).
See Fig. 1.

Horizontal rotation | Used to determine the direc- | 0—norotation

control tion in which the sensor is ro- | 1-rotation to the left

tating relative to the axis per-
pendicular to the sensor’s O
(horizon) set by the user (ex-
cept for when the sensor is ro-
tating relative to the ground).
See Fig. 2.

2 — rotation to the right

Angle control

Used to determine the tilt angle
of the machinery part relative
to the sensor's horizon (0).
Event notifications are trans-
mitted once the sensor tilts at
the angle equal to the refer-
ence angle set by the user.

0 - the reference angle
is not crossed

1 - the reference angle
is crossed

Bucket Used to determine if an excava- | 0—inactive
tor (or similar machinery) is ac- | 1-—active
tive or inactive.

Plow Used to determine if the snow | 0—inactive
plow of a truck (or similar vehi- | 1 - active

cle) is active or inactive.

21
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3.3. Mode descriptions.
3.3.1. Transportation mode

By default, the sensor is set to the transportation mode for transportation and storage.
In this mode, the measuring functionalities of the sensor are inactive. To activate all
sensor's functionalities, set it to one of the modes described below. To set the sensor
back to the transportation mode, use the configurator or the mobile app.

3.3.2. Vertical rotation control

This mode is used to control the direction in which the cement-mixer is rotating. Sensor
is installed on the mixer's front as shown in the Fig. 1. Depending on the direction in
which the sensor is rotating, the event notification value will be transmitted as 1 (anti-
clockwise rotation) or 2 (clockwise rotation). «0» value is transmitted when there is no
rotation.

ro
.

\ Ko
~. Sensor DU-BLE Rotation

axis

Fig. 1 Installation of the DU-BLE on the cement-mixer in vertical rotation control mode.
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3.3.3. Horizontal rotation control

This mode can also be employed to control the direction of the cement-mixer rotation.
It differs from the previous mode by where the sensor is installed on the cement-mixer:
on the mixer's lateral side as shown in the Fig. 2. Depending on the direction in which
the sensor is rotating, the event notification value will be transmitted as 1 (anticlockwise
rotation) or 2 (clockwise rotation). «O» value is transmitted when there is no rotation.

Fig. 2 Installation of the DU-BLE on the cement-
mixer in vertical rotation control mode.

3.3.4. Angle control

Angle control mode can be employed to control the activity of a crane, garbage truck
arm, dump truck bed or other similar specialized vehicles. In this mode, the sensor trans-
mits the event notification when it crosses the upper and lower limits at the angles set
by user. Once the device on which the sensor is installed is moving from the stowed
position to the deploy position and crosses the upper limit angle, the sensor transmits
the notification event as 1, which means the device is actively working. When the device
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is moving back to the stowed position, the sensor crosses the lower limit angle and trans-
mits the notification event value as 0, confirming that the device is not actively working
anymore. The upper and lower limit angles are set in the fields TOP and DOWN, respec-
tively. The difference between the upper and lower limit angles constitutes the hystere-
sis. The installation of the sensor is shown in the Fig. 4.

180

TOP limit angle /
1
1
1
1

DOWN limit angle

N

1

Event notification (as temperature parameter)

Fig. 3 The angle control mode demonstration.

TOP limit angle

Fig.4. Installation of the DU-BLE set to the angle control mode.
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3.3.5. Bucket mode

This mode is designed for excavators (Fig. 5) to control the work of the excavator arm
with the bucket.

The Turn ON delay setting is a timer that the sensor sets once it is powered up. When
the timer starts, the sensor remembers the current angle value until the timer is off.
After the Turn ON delay is over, the sensor checks the current angle value once more
and compares it with the previous one. If the difference between those values is bigger
or equal to the value of the Delta setting, the sensor transmits the event notification as
1, which means that the excavator arm is active.

If the excavator armis inactive, the difference between the angles measured before and
after the Turn ON delay will be less than the Delta value. In this case, the sensor checks
the current angle value, sets the TURN OFF delay timer and, after the timer is off, checks
the current angle value again to compare it with the previous one. If the difference be-
tween those two angle values is lower than the Delta value, the sensor transmits the
event notification as 0, which means the arm is inactive.

This algorithm helps you determine if the excavator arm is active or not and prevents
false event notifications.

Fig. 5 Installation of the DU-BLE on the excavator arm
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3.3.6. Plow mode

This mode is designed to control plows and similar devices installed on heavy machinery.
(Fig. 6)

This mode can be configured as per instructions below. The settings include TURN ON
delay timer, TURN OFF delay timer, limit angles TOP and DOWN The delay timers are set
in seconds, limit angles are set in degrees (1 to 179). We set the 0 position (horizon)
when the plow is in deploy position and ready for work.

When the plow moves from the stowed position to the deploy one, the sensor installed
on the plow crosses TOP and DOWN limit angles.

Once the plow is lowered past the DOWN limit angle, the sensor sets the TURN ON delay
timer. If after the TURN ON delay is over the plow is still below the DOWN limit, the
sensor transmits the event notification as 1, confirming that the plow is working.

If the plow is raised above the DOWN limit, the sensor sets the TURN OFF delay timer. If
after the TURN OFF delay is over the plow is still above the DOWN limit, the sensor
transmits the event notification as 0, confirming that the plow is not working.

However, if during the TURN OFF delay the plow is lowered past the DOWN limit again,
the TURN OFF delay timer is reset and stopped: the sensor transmits the event notifica-
tion 1, confirming that the plow is working again.

If then the plow is raised back to the stowed position, which means that the sensor has
crossed the TOP limit angle, the sensor transmits 0 value, as the plow is not being used.

This algorithm avails users more precise data on the plow’s work by eliminating false
notifications of the plow not working when it is raised temporarily when the vehicle
needs to maneuver around obstacles or to turn around.
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Sensor DU-BLE

Fig.6. Installation of the DU-BLE on plow-type devices

Note: regardless of the mode selected, after any angle change of the sensor the current
angle value will be transmitted as a separate parameter.
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4. SCOPE OF DELIVERY

ARTICLE QrTy S/N NOTES

Wireless angle sensor DU-BLE 1
Self-tapping screw 4.8 x 50 with rub- 4
ber washer

Seal ®ACT-330 with serial number 1
Protective casing 1
Datasheet 1
Packaging 1

5. PRECAUTIONARY MEASURES

During the installation, use and maintenance of the product, follow general safety in-
structions for electric devices and equipment.

6. SERVICE AND SHELF LIFE, WARRANTY

6.1. Guaranteed service and shelf life is 36 months after the product is delivered to the
customer.

6.2. Service life — 7 years.

6.3. The manufacturer guarantees that the product meets all specifications and require-
ments, if the user adheres to transportation, use and storage requirements.

6.4. If any defect is found, contact the manufacturer.

6.5. The warranty does not cover defects caused by failure to meet the operation, stor-
age and transportation requirements.

6.6 The warranty does not cover power components. The stated service life also does
not include power components.

6.7. The manufacturer reserves the right to make changes in design and complete set
product without prior notice to the customer.
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7. DATE OF MANUFACTURE AND ACCEPTANCE CERTIFICATE

Wireless angle sensor DU- BLE s/n is manufac-
tured in accordance with the current technical documentation and is declared to be
ready for use.

8. PACKING CERTIFICATE

Wireless angle sensor DU- BLE s/n is packed in accord-
ance with the current technical documentation.

000
«TexaBTOMaTUKa»
OTK PO, r. KaszaHb
Qc Techavtomatica LLC
PASSED Kazan, Russia
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9. INSTALLATION CERTIFICATE

Wireless angle sensor DU- BLE s/n
is installed in accordance with the current technical documentation for the device:

Name serial number / public number

/ /

signature Full name day, month, year

notes

10. TRANSPORTATION AND STORAGE

10.1. The product shall be transported in the original packaging in enclosed vehicles.
Store in a dry place at a temperature of +10 to +30°C and humidity up to 75%. Conduc-
tive dust, aggressive substances and their vapors causing corrosion of parts and destruc-

tion of electrical insulation of the product are not allowed in storage rooms.

10.2. Set the product to Transportation mode during the transportation and storage.
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11. DISPOSAL AND RECYCLING

11.1. The product shall be disposed by the customer according to the regulations appli-
cable in the Russian Federation.

11.2. The device does not contain precious metals in the amount to be accounted for.

12. CONTACTS

CG «Escort»

Russia, Kazan Dementieva str. 2B, building 4
+7 495 108 68 33 (from 9 am to 6 pm MSK)
+7 800 777 16 03 (24 hours)
www.fmeter.ru

mail@fmeter.ru
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