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1. OBLLUE CBEAEHWUA OB U3AENUN

1.1. BecnpoBOAHOM AATYMK yrna C aBTOHOMHbIM NuTaHuem DU-BLE npeaHasHaueH gns
COBMECTHOM paboTbl C NpMeMHbIM ycTpoiicTBom (agantep BLE-RS485, nnbo ¢ HaBuUraumoH-
HbIM TEPMUHANIOM, NOAAEPKMBAIOLLMM TEXHONOTUIO BLE) M CAYKUT AN M3MepeHus yrno-
BOTO MOJIOXKEHUA OTKIOHAEMbIX YacTel Pa3/IMyHbIX MaLUMH U MeXaHWU3MOB, onpeaene-
HWA HanpaB/ieHWA BPALLEHMA (B COOTBETCTBYIOLLMX PEXMMAX) U NEePeaaym STUX AaHHbIX
no paguokaHany Ha vactote 2.4 IMu.

1.2. SANPELWLAETCA NPEBbILEHUE SKCNNYATALUOHHDbIX XAPAKTEPUCTUK, YKA3AH-
HbIX B MACMOPTE!

1.3. HE IONYCKATb MEXAHUYECKUX NOBPEXXOEHNI AETANEA U3AENNA, MOHTAX-
HbIX NPOBO/IOB U KABEJIEI NPU YCTAHOBKE W SKCMNYATALIUW.
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2. TEXHUYECKWE XAPAKTEPUCTUKM

3HaueHue / EauHnupbl

HavmeHoBaHue
n3mepeHua

2.1 | Pabouvas yactoTa pagmoKaHana 2,4T1Ty
2.2 | HanpsaxeHuve nuTaHua 3..3,7B
2.3 | MNoTpebnasemblii TOK, He 6bonee 17 mA
24 | YuTtepdelic obmeHa AaHHbIMM Bluetooth LE (BLE)
2.5 | YyecTBUTENBHOCTb MPUEMHMKA /MOWHOCTb nepe- | -96 abm / +4 abm

[aTymKa
2.6 | MpoTokon obmeHa faHHbIMU SckopT BLE
2.7 | JanbHocTb pewctBua (MpyM HOpManbHbIX yciosuax | 10 meTpos

3KCNAyaTaummn B OTCYTCTBUM MOMEX U NPenATCTBUIA

npu pabote c 6a3oi), He meHee
2.8 | MorpelwHocTb U3MepeHua +1°
2.9 | YcnosuA akcnayaTaumm:

- TEMNEPaTypbl OKPYXKatoLLel cpeabl -45..+50°C

- aTMOochepHoe AaBneHue 84 ...106,7 kMNa
2.10 | CrteneHb 3awWmTbl 060104KM IP69S
2.11 | MapKu1pOoBKa B3pbIBO3aLLUTbI OEx ia 1B T3X
2.12 | FabapuTHble pasmepbl, He 6onee Mm 100x100x50
2.13 | Macca, He 6onee Kr 0,3




3. PEXXMMbI PABOTbI

3.1. JaTumK yrna Hak1oHa MoXKeT paboTaTb B HECKONbKUX pexunmax. Mpu paboTe ¢ gatum-
KOM, Ucnonb3ys agantep BLE-RS485, B HaBUrauMOHHbIN TepMUHan nHbopmauma nepeaa-
eTcA no npoTokony LLS, No ymonyaHuio no AByM ceTeBbiM agpecam:

1 —yron HaknoHa (8 none YPOBEHb) u «cobbitne cpaboTku» (8 none TEMMEPATYPA);

2 —3apnag batapewu (8 none YPOBEHb) 1 ypoBeHb nprema curHana (8 none TEMMNEPATYPA).

Mpwu paboTe HaNPAMYIO C HABUrALMOHHBIM TEPMUHANOM, MOAAEPHKMBAIOLLUM TEXHONOTUIO
BLE, mHdopmauma ¢ Aatumka nepegaerca no npotokony Escort BLE u cogep»Kut yron
HaK/0Ha, 3apsag 6aTapen u «cobbiTve cpaboTKM». B 3aBUCMMOCTH OT BbIBPaHHOIO pexnma
«cobbITHe cpaboTKM» MMeeT pasHoe 3HayeHue (CM. B TabauLe NyHKT 3.2.).
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3.2. B u3genuu peannsoBaHo 5 pexxMmos:

HAUMEHOBAHUE
PEXXMMA

KPATKOE ONMUCAHUE
PEXVUMA

«CobbiTne cpaboTkn»

TpaHCNOPTUPOBOUHbIiA

Mcnonb3yetca ans TpaHcnopTu-
POBKU U XpaHEeHWA JaTimKa

KoHTponb BepTU-
Ka/bHOrO BpalieHus

MpumeHseTca ana onpegene-
HUA HanpasneHus BpalLeHus
fJaTuMKka B M/IOCKOCTVM napan-
NeNbHOM MIOCKOCTU YCTaHOBKM
JaTumka  (pucyHok 1) (Kpome
BPaLLEHWS, napannenbHomy
NJ0CKOCTU 3eMAK).

0 — HeT BpalLeHuA
1 — BpalyeHue BneBo
2 — BpalLeHWe BNpaBo

KoHTponb  ropusoH-
TanbHOro BpaLeHUs

MpumeHseTca ana onpegene-
HWA HanpaBieHua BpalleHus
[aTyMKa B NNIOCKOCTU NepneHam-
KYNIPHOI NIOCKOCTM YCTAHOBKM
JaTumKa  (pucyHok 2) (Kpome
BPaLLEHWS, napannenbHomy
NJ0CKOCTU 3eMAu).

0 — HeT BpalLeHuA
1 - BpalyeHune Bneso
2 — BpallieHune BNpaBo

KoHTtponb yrna CnyuT ana onpegenerus yrna | 0—ycTaHOBAEHHbIN yron
HaK/MOHA YacTe MeXaHM3MOB | He nepeceyeH
OTHOCUTENbHO ropu3oHTa. Co- | 1—ycTaHOBAEHHbIN yron
6bITMA  cpaboTkM MpoucxodAaT | nepecedeH
npu AOCTUNKEHUM HEKOTOpPOoro
yrna, YCTaHOBNEHHOrO MO/b30-
BaTeNem.

Kosw CnyuT pns onpegeneHuna pa- | 0-— 6e3sgeiicteme
60Tbl MM NPOCTOA 3KCKaBaTopa | 1-—B pabote
M NoA06HON TEXHMKMU.

OtBan CnyRuT pns onpefeneHuns pa- | 0-—6espeiicTeue

60Tbl OTBana CHEroybopoYHbIX
MaLMH M NOA06HOM TEXHUKM.

1 -8 pabote




3.3. OnucaHue pexxMmos paboTbl.

3.3.1. TpaHCNOPTUPOBOUHbI PeXUM

Mo ymonYaHuWio AaT4MK HaXOAMTCA B TPAHCMIOPTUPOBOYHOM PEXMME U UCTONb3YeTCea ANs
TPaAHCMOPTMPOBKM U XpaHeHUA. B 3TOM pexume B AaTuMKe OTKIIOYEHA U3mepuTenbHas
yacTb. [N1f aKTUBALMM U3MEPUTE/IbHOW YacTU MEPEK/IOUMTE PeXUM paboTbl AaTuMKa.
YTo6bI 06PATHO NEPENTN B PEKUM TPAHCMOPTUPOBKM YCTAHOBUTE €ro B KOHdUrypaTope.

3.3.2. KoHTpo/1b BEPTUKANbHOTO BpaLeHUA

[laHHbIN peKUM NPUMEHSAETCA, HAaNPUMEP, /17 KOHTPOIA HanpaBaeHus BpaLLeHus 6eTo-
HocmecuTens. [JaTumK ycTaHaBAMBaeTCA COMMAcHO PUCYHKY 1 ¢ Topua 604Kku. B 3aBucmo-
CTV OT HanpaB/eHWa BPaLLeHUA BOKPYr OCK nepesaetcs cobbitne cpaboTkum: npu Bpatue-
HWMW MO YaCOBOK CTPE/IKe MepesaeTcs 3HauyeHue «2», NP BPaLLEeHUM MPOTUB YacoBOW
CTpenku — 3HayYeHue «1». B oTCyTCTBUM BpalLeHWa nepeaaeTcs 3HayeHne «0».

o

,,/
O . Nameputent
~— \ och
N % BpalleHHA

Puc.1. PasmewyeHne DU-BLE Ha 6eToHOCMeECHTENE B PEXKMME BEPTUKAIbHOIO BPALLEHUA.



RU

3.3.3. KOHTpO/1b rOpU30HTaNIbHOTO BpaLLEeHUA

[aHHbIV penM Tak XKe MOXKeT bbiTb NPUMEHEH A1 KOHTPO/IA HaNpPaB/IEHWA BPaLLEHWA
6etoHocmecuTens. OTaMUMA OT NPeablAyLLEro peK1Ma B MecTe YCTaHOBKM. [JaTumK ycTa-
HaB/IMBAETCA COMNACHO PUCYHKY 2 Ha GOKOBOW YacTh 6oukM. B 3aBUCMMOCTY OT HanpaBsne-
HWA BPaLLeHWs BOKPYr ocv NepesaeTcsi cobbiTue cpaboTKM: Npu BpaLLEHWM MO YacoBOW
CTpesiKe NepesaeTca 3HaueHne «2», NP BPaLLEHWM NPOTUB YaCOBOM CTPENKM — 3HaYeHue
«1». B OTCYTCTBUM BpaLLeHUsA nepeaaeTcs 3HayeHue «0».

Puc.2. PasmeleHne DU-BLE Ha 6eToHOCcmecuTene
B PEXMME rOpPU30HTaIbHOTO BPALLEHMA.

3.3.4. KoHtponb yrna

Pexnm paboTbl «KOHTPO/Ib yraa» MOXKeT 6biTb NPUMEHEH, HanpUMep, AR KOHTPOAA pa-
60Tbl MeXaHM3Ma MycopoyBOPOYHOI MaLLMHBI, CAaMOCBana U Apyrux pabounx arperatos
cneL. TEXHWKKU. B 3TOM pexkmme cobbiTve cpaboTKu dopmupyeTcsa B 3aBUCUMOCTH OT 3Ha-
YeHUa yria, a UIMEHHO NpK NepeceyeHnn 0AHOro U3 ABYX 3aZaHHbIX yrios. Npu ysesnmye-
HWUM YINa U JOCTUNKEHUM BEPXHEN PaHMULbI NPOUCXOAUT CobbIiTME cpaboTKM (NepesaeTcs

8



RU

3HayeHue «1»), Npu 0bpaTHOM ABUXKEHWUM W NMEpeceYeHUn HUKHEN rpaHuLpbl cpaboTka
cbpacbiBaeTcs (nepegaetcs 3HaueHue «0»). BepxHAS M HUXKHAA rpaHuLa yrnoB cpaboTkm
(B rpapycax) 3agaetca 8 none BEPX n HU3 cooTBeTcTBEHHO. PasHMUa Mexay BepxHel K
HW}KHeN rpaHuuel obpasyeT ructepesuc. Mpumep YCTaHOBKM AaTyuMKa NOKasaH Ha pu-

CyHKe 4.
¥Yron

180 rpap

BepxHan rpaH1ua /
I
I
I
1

HuxHsas rpanvua

0 rpan

CpaboTka (3Ha4eHne nons Temneparyphbl)

o =

Puc.3. MpuHUMN paboTbl AaTYMKA B PEXKMME KOHTPOANA YIAa.

BepxHuii yron

Huxemia yron
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Puc.4. PasamewyeHne gatumka DU-BLE B pexkume yrna.



3.3.5. Pexkum Koswu

MpefHa3HayYeH AnA UCMO/Ib30BaHMA Ha KCKaBaTopax (PucC. 5) U 4ns KOHTPOAA BpeMeHU
paboTbl KoBLa.

3apepsKKa BKIIOYEHUA 3343eT MHTEPBasl, B Hauane KOTOPOro 3aNOMUHAETCA TEKYLLEee 3Ha-
yeHve yrna. Mo UcTeyeHUn AaHHOM 3aAEPHKKM CUUTBIBAETCA HOBOE TEKyLUee 3HaueHue,
CPaBHMBAETCA C NpeAblAyLLYM 3HaYeHUEM, EC/IU PA3HULIA COCTABUT HEKOTOPbIN YroJ, Ko-
TOpbIi 6onblle UAK paBeH 3HadYeHuto «[lenbTa», To NpomsoinaeT cpaboTka (nepesaerca
3HauyeHue «1»), yto byAeT cUrHanM3MpoBaThb 0 paboTe opyanem sKckasaTopa. Ecnm pabota
KOBLUOM OCTaHOB/IEHA, TO 3HAYEHWE Pa3HULLbl He ByeT NpeBbIWaTh 3a4aHHOe 3HaYeHWe
«[lenbta». B 3TOT MOMEHT 3anycKaeTca 3a4epXKa Ha OTKIIOYeHWe, U ecn 3a 3TO Bpems
pasHULA YrI0B He NPEeBbICUT 3a4aHHOe 3HaYeHne «[lenbTta», To cpaboTka cobpocutes (ne-

penaetca 3HayeHue «0»). Takum ob6pasom pasgensertca Bpems paboTbl v MPOCTOA opyaus,
MCK/II0Yas NI0KHble CpaboTKu.

—

Puc. 5. YcTaHoBKa gatumka DU-BLE Ha aKkckaBaTop

11
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3.3.6. Pexxum OtBan.

Pesknm npesHasHaueH 15 YCTaHOBKM Ha YCTPOWCTBA TUMa «OTBaN», Hanpumep, cHeroy6o-
POYHbIX MALLUH, UCMIONb3YEMBbIX /1 PACHUCTKM A0por, uamn Bynbaosepa. (Puc. 6).

[lnA HacTPOIKM NapaMeTpoB HEOBXOAMMO YCTaHOBUTL pexkum «OTBan». [lanee 3agatorcs
Tallmepbl: 3a4ep)KKa Ha BK/IIOYEHME, 3aAep)KKa Ha BbiKNlOYeHMe, rpaHuubl «BEPX» u
«HW3». Talimepbl 3a43al0TCA B CEKYHAAX, TPaHULpl B rpadycax. YcTaHaBAMBaeM HyneBOM
yron, KOTopbIii 3aAaeTcA Npu paboyem NosoXKeHUM oTBana.

Mpu gBUKEHNM MEXAHU3MA M3 NOXOAHOIO MOJIOXKEHUA B paboyee AaTUMK NepeceKaeT rpa-
HuUbl «BEPX» 1 « HU3».

Mpu nepeceyeHumn rpaHulpl «HU3» B CTOPOHY MeHbLUErO yr/1a 3anycKaeTca Taimep 3a-
OEPXKKU Ha BKAtOYeHWE. ECIM NO UCTeUEHMIO TaliMepa 3afepPKKM BKIIOYEHUA TeKyLLmi
yron He 6yaet npesbiwath rpaHnuy «HW3», To nponsoiaet cobbitve cpaboTkm (nepeaa-
eTcA 3HaYeHue «1»).

Mpn nepeceyeHun rpaHuubl «HM3» B cTopoHy 6o/bWIEro yria 3anyckaeTca Tamep 3a-
[EPXKM Ha BbIK/oYeHne. Ecn no ncteyeHuto Taimepa 3afiepKu BbIKTIOYEHUA TEKYLLMIA
yron octaHetca 6onble rpaHuubl «HU3», To cpaboTka cbpocuTca (nepepaeTca 3HaveHue
«0»).

EC/IM ke B MOMEHT OTCYeTa TaliMepa 3a4ePKKM BbIK/OYEHUA, aTYMK nepecekaeT o6paTHO
rpaHuLy «HM3» B CTOPOHY MeHbLLEro Yrna, 3anyLeHHbIV TaliMep BbIKtoUYeHWs copacbiBa-
eTcA.

Mpu nepeceyeHmn «BEPX» B cTOpoHY 6o/bLiero yrna cpaboTka cbpocuTca MrHOBEHHO.

370 cenaHo AnA nosyyeHus 6oee HarsALHbIX OTCYETOB MO COBLITUAM CPaBOTKM (MCKtO-
YaloTCA KpaTKOBPEMEHHbIE MOAHATUA M OMYCKaHWA OpyaMa BO Bpemsa obbesga npenst-
CTBMI 1 Pa3BOPOTOB).

12



Vismeputenb
(Puc. 1)

Puc.6. YcTaHoBKa Aatumka DU-BLE Ha ycTpoiicTsa Tvna «oTBan»

MpumeyaHme: BHe 3aBUCMMOCTM OT BbIBPaHHOTO PEXMMA, 3HaYEHME YINa, Ha KOTOPbIN OT-
KNOHUACA AaTYMK, ByAeT nepesaBaTbca OTAE/IbHbIM MapaMeTPoM.

13
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4. KOMIM/IEKTHOCTb

HAWMEHOBAHUE Kon. 3AB. Ne MPUMEYAHUA
BecnpoBogHON AaTyMK yrna c aBTo- 1
HOMHbIM nuTaHnem DU-BLE
Camopes 4,8 x 50 ¢ waibou
Nnomba HomepHaa ®ACT-330
KpblWwKa 3aWwmTHas
MNacnopt
YnakoBKa

I E

5. MEPbI NPEAOCTOPOXXHOCTU

4.1. Mpwu ycTaHOBKe, 3KCMyaTaLm U 06CNYKUBAHUN U3AENWA BbINONHATL 06LLMe Npasuna
TeXHUKM be3onacHOCTM paboTbl NpU paboTe ¢ aNeKTPUIECKMMM Npubopamm.

6. PECYPCbl, CPOKM CNTYKBbl U XPAHEHUA, TAPAHTUA

5.1. FapaHTUIHBIMA CPOK 3KCNAyaTaumMn U XpaHeHUA - 36 MecALEB C MOMEHTA OTIPY3KM C
npeAnpuUATUA-U3roToBUTENA.

5.2. CpoK cnykbbl — 7 neT.

5.3. M3roTtoBuTeNb rapaHTMpPyeT COOTBETCTBUE U3aenus TpebosaHuam TY npu cobatoge-
HWUM NoTpebuTenem ycnosuit SKCNyaTaLym, TPAHCNOPTUPOBKM U XPaHEHWA.

5.4. MNpu 0bHapyKeHUn HencnpaBHocTel 06paTUTCA Ha NPeAnNPUATUE-U3FOTOBUTEb.

5.5. Ha u3genve ¢ nedexkramu, BOSHUKLLIMMM MO BUHE NOTpebuTens BcneacTsue Hapylue-
HWA YCNOBUWIA SKCM/IyaTaLMK, XPaHEHWUA U TPAHCMOPTUPOBAHUA, rAPaHTUM He pPacnpocTpa-
HAOTCA.

5.6 [apaHTuiiHble 0653aTeNnbCTBa M CPOK CYKObI HE PACNPOCTPAHAIOTCA Ha 3/1eMEHTbI M-
TaHuA.

5.7. M3rotoBuTeNb 0CTaBNAET 3a cOHOW NPaBO BHOCUTb U3MEHEHUA B KOHCTPYKLIMIO U KOM-
NNEKTHOCTb U3aenus 6es NpeaBapuUTeIbHOO YBeJAOMIEHUS NOTpebuTens.

14



7. CBUAETENbCTBO O NPUEMKE

BecnpoBogHOW [aTtuMK  yrna € aBTOHOMHbIM  nuTaHuem DU-BLE  cep. Ne
M3roTOB/IEH B COOTBETCTBMU C AEWUCTBYIOLLEN TEX-
HWYECKOW AOKYMeHTaUMel U NPU3HAH roAHbIM ANA SKCNayaTaumm.

7. CBUAETENBLCTBO OB YMNAKOBbIBAHUU

BecnpoBogHOW AaTuMK yrna C  aBTOHOMHbIM  nuTaHuem DU-BLE cep. Ne
YyNaKoBaH B COOTBETCTBUM C AEMCTBYIOLEN TEXHUYECKOM

LOKYMEHTauuewn.

000

«TexaBTOMaTUKa»
OTK P®, r. KazaHb
Qc Techavtomatica LLC
PASSED Kazan, Russia

15
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8. CBUAETE/IbCTBO OB YCTAHOBKE

becnpoBoAHOM AaTYMK yr1a C aBTOHOMHbIM nuTaHuem DU-BLE cep. Ne
YCTaHOBJ/IEH B COOTBETCTBUU C AEMCTBYIOLLLEI TEXHUYECKOI AOKYMEHTaLMeEN Ha TeXHUYe-
CKOe Cpe/cTBo:

HavMeHoBaHue NAEHTUUKALMOHHBIA HOMep / roc. Homep
nognuco d.N.0 4nCNo, Mecal, rog,
npumeyaHve

9. TPACNOPTUPOBKA U XPAHEHUE

9.1. M3penvie TPaHCMOPTUPYETCA B 3aBOACKOM YMaKOBKE B 3aKPbITbIX TPAHCMOPTHbIX
cpeacTBax. XpaHUTCA B CyXMX NOMELLEHUAX C BNAXKHOCTbIO He bonee 75% npu Temnepa-
Type oT +10 o +30°C. B nomeLLeHNAxX AN XpaHeHUA He J0MYCKaloTCA TOKONPOBOAALLAA
Nbl/ib, arpeccuBHble BELLECTBA U UX NMapbl, BbI3bIBAIOLLME KOPPO3UIO AeTanei u paspy-
LeHMe 31eKTPUYECKOM U30NALUN U3MEPUTENET.

9.2. lnAa TpPaHCNOPTUPOBKN U XPAaHEHUA UCMONBb30BaTb PEXMM « TPAHCNOPTUPOBKAY».

16



10. YTUNU3AUUA

10.1. YTunvsaumsa usaenus npousBoAUTCA SKCNIyaTUPYIOLLE opraHu3aLumeit U Bbinon-
HAETCA COrNAacHO HOpMam W NpaBuaam, AeMCTBYIOLWMM Ha Tepputopun PO.

10.2. U3genve He COAEPIKUT APAroLEHHbIX METanN0B B KOAMYECTBE, Mogfexaliem
yuerty.

11. KOHTAKTbI

TK «3ckopt»

P®, r. KasaHb, yn. JemeHTbeBa, A. 26 kopnyc 4
+7 495 108 68 33 (c 9 oo 18)

+7 800 777 16 03 (KpyrnocyTouHo)
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

m
2
1)

Value / Measurement

Name .
unit
2.1. | Radio channel frequency 2,41y,
2.2. | Power supply voltage 3..3.7V
2.3. | Current, no more than 17 mA
2.4. | Data exchange output Bluetooth LE (BLE)
2.5. | The sensitivity of the receiver / transmitter power -96 dBm / +4 dBm
2.6. | Data exchange protocol Escort BLE
2.7. | Range (under normal operating conditions in the | 10 meters
absence of interference and obstacles when work-
ing with the base)
2.8. | Margin of error +1°
2.9. | Operating conditions:
- ambient temperature -45 ...+ 50 °C
- ambient atmosphere pressure 84 ...106,7 kPa
2.10. | Ingress protection marking IP69S
2.11.| Explosion proof mark OEx ia IIB T3X
2.12.| Dimensions, no more than 100X100x50 mm
2.13.| 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:

EN

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—no rotation

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

tating relative to the axis per-
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. 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- | O —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.

o
e

/,/
.__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). «0O» value is transmitted when there is no rotation.

g Rotation
T axis

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

I

I

/

DOWN limit angle 1

N

1
: a |
Event notification (as temperature parameter)

Fig. 3 The angle control mode demonstration.

TOP limitangle

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 arm is 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 QTYy S/N NOTES

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

Seal PACT-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.

OTK
Qc

PASSED
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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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