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1. OBLLUUE CBEAEHUA OB USAENUN

1.1. BecnpoBOAHOM AATYMK yrna ¢ aBTOHOMHbIM nuTaHnem DU-BLE npeaHasHayeH ans
COBMECTHOW paboTbl C npuemHbiM ycTpoicTBom (agantep BLE-RS485, nmbo ¢
HaBUIaLMOHHbIM TEPMMHANIOM, MOALEPKMBAIOWMM TexHonornio BLE) u caykut gns
M3MepeHUs YIIOBOTO MOJIOKEHUA OTKNOHAEMbIX YacTell pPas/IMYHbIX MaLWUH U
MEXaHW3MOB, ONpeeneHns HanpasAeHUsa BpaLLeHWs (B COOTBETCTBYIOLMX PeKUMAX)
1 nepefaym 3TMX AaHHbIX NO pagMoKaHany Ha yactote 2.4 Ty,

1.2. 3AMNPEWLAETCA nMPEBLIWEHUE 3SKCNNYATALUMOHHbBIX XAPAKTEPUCTUK,
YKA3AHHbIX B MACMOPTE!

1.3. HE JONYCKATb MEXAHWUYECKMX TMOBPEXAEHWUA AETANEAN W3AENUA,
MOHTAXHbIX MPOBOAOB U KABENEN MPU YCTAHOBKE M SKCNTYATALIMM.



2. TEXHUHECKUE XAPAKTEPUCTUKU

3HaveHue / EauHnLbl

HanmeHoBaHue
M3MepeHus

2.1 | Pabouas yacToTa paZmoKaHana 2,4 Ty
2.2 | HanpaxeHue nutaHua 3..3,7B
2.3 | MoTpebnsembiit TOK, He bonee 17 mA
2.4 | Wurtepdeitc 06MeHa AaHHBIMK Bluetooth LE (BLE)
2.5 | YyBcTBUTENBHOCTD NpUEmMHMKa /MmowHocTb | -96 gbm / +4 abm

nepepatynka
2.6 | MpoTokon obmeHa AaHHbIMM SckopTt BLE
2.7 | OanbHocTb AeicTBuA (Npu HOpmanbHbIX ycnosusax | 10 meTpos

3KCMAyaTaLuMmn B OTCYTCTBMM NMOMEX U NPensaTCTBUA

npu pabore ¢

6a30i1), He meHee
2.8 | MorpewHocTb M3MepeHus +1°
2.9 | Ycnosua akcnayaTaumm:

- TemnepaTypbl OKpyXKatoLel cpeabl -45..+50°C

- aTMochepHoe aaBneHne 84 ...106,7 kMa
2.10 | CTeneHb 3awWwmTbi 060104KM IP69S
2.11 | MapK1poBKa B3pbIBO3aLLUTbI OEx ia IIB T3X
2.12 | FabapuTHble pa3mepsbl, He bonee mMm 85x85x50
2.13 | Macca, He bonee Kr 0,3




3. PEXXMMbI PABOTbI
3.1. [laTyMK yrna Hak/oHa MOKET paboTaTb B HECKO/IbKUX PEXMUMAX.

Mpu pabote ¢ gaTunkom, ucrnonbsys agantep BLE-RS485, B HaBUraLMOHHbIN TepMmUHan
nHbopmaLma nepesaetca no NpoTokony LLS, no ymonyaHuio no ABym ceTeBbiM afpecam:

1 —yron HaknoHa (8 none YPOBEHb) n «cobbitne cpabotkn» (8 none TEMMEPATYPA);

2 — 3apag 6artapen (B nosne YPOBEHb) v ypoBeHb npuema curHana (B none
TEMMNEPATYPA).

Mpu paboTe HanpAmylo C HaBUrALMOHHBIM TEPMMHANOM, MOAAEPIKMBAOWUM
TexHonormto BLE, uHpopmaums ¢ pgatuvMka nepegaetca no npotokony Escort BLE um

COAEPXKUT YroNl HaKNOHa, 3apaa, 6aTapeM n «cobbiTne Cpa60TKVI».

B 3aBMCMMOCTM OT BbIBPAHHOIO pekMMa «CobbiTue CPaboTKU» MMEET pasHoe 3HaYeHue
(cm. B Tabnuue, NyHKT 3.2.).

3.2. Bu13genvu peanmsoBaHo 5 pexxMmos:

HAUMEHOBAHUE KPATKOE ONMUCAHUE PEXXUMA «CobbiTne cpaboTku»
PEXWUMA
TpaHCNopTMPOBOYHbLIN | Mcnonbayetca ana -
TPaHCMOPTUPOBKM U XpaHeHuA
AaTynKa
KoHTponb MpumeHaeTca agna onpegenenva | O —HeT BpaleHUa
BEPTUKaNbHOTO Hanpas/iieHMA BpalleHuAa AaTyMka | 1—BpalieHue BneBo
BpaLleHua B MNNOCKOCTM  NapannenbHoW | 2 — BpallieHue BNpaBo
NNOCKOCTU  YCTAHOBKM  AaTuyMKa
(pucyHoKk 1) (Kpome BpalLeHus,
napannensHomy na0CKoCTH
3emnn).
KoHTponb MpumeHsaetca ana onpegeneHvsa | 0 —HeT BpalleHUa
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rOpU30HTa/IbHOrO Hanpas/ieHus BpalleHWs JaTtuvka | 1-—BpalieHve Bneso

BpaLLeHus B MNIOCKOCTU NEepPneHauKyaspHON | 2 —BpaLLeHue Brpaso
M/IOCKOCTM  YCTAaHOBKM  AaTuMKa
(pucyHOK 2) (Kpome BpalLeHus,

napannenbHomy N10CKOCTU
3emm).

KoHTponb yrna Cnyut ans onpeaenenus yrna | 0 — yCcTaHOBAEHHBIN yron
HaK/MIOHa 4acTell MexaHUM3MOB | He nepeceyveH
OTHOCUTENIbHO ropusoHTa. | 1 — yCTaHOBAEHHBbIW yron

CobbITus  cpaboTKM NPOUCXOAAT | nepeceyeH
npu  JOCTUXKEHUW HEKOTOPOro

yrna, YCTaHOBNEHHOTO
nosib3oBaTesiem.

Kosuw Cnyxkut ana onpegenenuns | 0-—6espgeicTene
paboTbl nnm npoctoa | 1-8 pabore
3KCKaBaTopa n nozobHom
TEXHWUKM.

OtBan Cnyxkut ana onpegenenus | 0-—6espelicteue

paboTbl OoTBana cHeroybopouHbix | 1—B pabore
MaLIVH M NOA06HOM TEXHUKM.

3.3. OnucaHue pexxnmos paboTbl.

3.3.1. TpaHCNOPTUPOBOYHDII PeXXUM.

Mo yMONYaHWMIO AATYMK HAXOAUTCA B TPAHCMOPTUPOBOYHOM PEKUME U UCMONb3YETCA ANA
TPAHCMOPTUPOBKM U XpaHeHUs. B 3TOM pexume B AaTuMKe OTK/IOUYEHA U3MepUTeNbHas
yacTb. [lNA aKTMBaALMM M3MepPUTEIbHOW YacTU MEpeKNounTe pexum paboTbl AaTumKa.
YTo6bl 06paTHO NEPENTH B PEKMM TPAHCMIOPTUPOBKU YCTAHOBUTE €ro B KoHdUrypaTope.

3.3.2. KOHTpONb BEpTUKaNbHOTO BpaLLEeHUA.

[aHHbIi peXxMM NpPUMEHAETCA, Hampumep, A8 KOHTPOAA HampasBneHus BpaleHus
6etoHocmecuTens. [laTuMKk yCTaHaBAMBAEeTCA COMAacHO pucyHKy 1 ¢ Topua 6ouku. B
3aBMCMMOCTM OT HanpaB/ieHUs BPaLLeHWs BOKPYr OCW nepegaerca cobbitne cpaboTku:
Mpu1 BpaLLLEHUU MO YACOBOM CTPesiKe NepeaaeTca 3HayeHue «2», NPy BPaLLeHUM NPOTUB
4acoBOW CTPENKM — 3HauYeHWe «1». B OTCyTCTBUM BpalleHus nepesaetca 3HaueHue «0».




e ocs
BpamIenHs

Puc.1 PasmeweHme DU-BLE Ha beToHOCMecHUTENE B pEXKMME BEPTUKAIbHOTO BpaLLeHuUs.

3.3.3. KOHTPO/Ib FOPU30OHTA/IbHOTO BPaLLEHUA.

,D,aHHbIl‘;I PEXUM TaK e MOXKeT 6bITb NPUMEHEH ONA KOHTPO/1A Hanpas/ieHnAa BpalleHna
6eToHocmecuTens. OTanuma ot npeablayLiero pexxuma B MmecTe YCTaHOBKM. [laTumk
YCTaHaB/IMBaETCA COrNacHO PUCYHKY 2 Ha 6oKoBOI 4acTM 60o4KM. B 3aBucMmocT oT
Hanpas/eHnA BpalleHUA BOKPYr OCKU nepegaerca cobbiTne CpaGOTKVIZ npu BpaweHnn no
YacosoW CTpenke nepegaeTca 3HavyeHne «2», npu sBpaleHnn npoTms Yacosoi CTpenkun —
3HayeHue «1». B OTCYTCTBUM BpaLLeHNA NepeaaeTca 3HavyeHne «0».
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Puc.2 PasmelweHve DU-BLE Ha 6eToHOCMecuTene B pPEXMME TOPU3OHTANIbHOTO
BpaLLeHua.

3.3.4. KoHTponb yrna.

Pexkvum pabotbl «KOHTPO/L yrna» MOXKeT bblTb NPUMEHEH, Hanpumep, ANA KOHTpona
paboTbl MexaHW3Ma MycopoybOpPOYHOM MalUMHbI, camocBana W Apyrux paboumx
arperatoB crnew. TexHUKU. B atom pexume cobbitne cpabotkn dopmupyetca B
3aBMCMMOCTM OT 3HaYeHMA Yrna, a UMeHHO NpU NepeceyeHn 04HOTO M3 ABYX 3a[aHHbIX
yrnos. Mpn yBenn4YeHnn yrna v JOCTUNKEHUN BepXHEN rpaHuLbl NpoucxoamuTt cobbitne
cpaboTkn (nepepaetca 3HaueHue «1»), npu ob6paTHOM [ABUNKEHUM U NepeceveHun
HUXKHEN rpaHuubl cpaboTka cbpacbiBaeTca (nepepaetca 3HayeHue «0»). BepxHAs K
HUKHAA rpaHuua yrmoB cpabotkm (B rpagycax) 3apaetca B none BEPX u HU3
COOTBETCTBEHHO. PasHULA MeXAy BEepXHel M HUXKHEeN rpaHuuelt obpasyer rucrepesuc.
Mprmep ycTaHOBKM AaT4MKa NOKasaH Ha pUCYHKe 4
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Puc.3. MpuHUMn paboTbl AaTUMKa B PEXKMUME KOHTPONA Yra.

Bopxwuit yron

Puc.4. PaameweHune gatumka DU-BLE B pexxume yrna.



3.3.5. Pexxum Kosuu.

MpeaHasHayeH 419 MCNONb30BaHWUA Ha 3KCKaBaTopax (Puc. 4) U ANs KOHTPOAA BpemeHu
paboTbl KoBLWa.

3afleprKKa BK/IHOYEHUA 33[aeT MHTEPBA/, B Hayasle KOTOPOro 3anOMMUHAETCA TeKyliee
3HayeHWe yrna. Mo WCTEYEHUM [AAHHOW 33[EPXKKM CUMTBIBAETCA HOBOE TeKylliee
3HayeHWe, CPaBHMBAETCA C NPeaplAyLiMM  3HAYEHWEM, €CAM  PasHULA  COCTaBUT
HEKOTOpbIV Yron, KoTopblli 6onblue UAM paBeH 3HaYeHuto «[lenbTa», TO npousonger
cpabotka (nepegaetca 3HadeHue «1»), yto Byaer curHanmsnposatb o pabore opyavem
3KcKaBaTopa. Ecim pabora KOBLIOM OCTaHOB/AEHa, TO 3HAyeHWe pasHUUpl He byaert
npesblWaTth 3a4aHHoe 3HadeHue «[enbTa». B 3TOT MOMEHT 3anycKaercsa 3adepKa Ha
OTK/IIOYEHME, M eC/IN 33 3TO BPEMA PasHMLA YINOB HEe NPEBbICUT 3afaHHOE 3HayeHue
«[envta», TOo cpaborka cbpocutca (nepepaetca 3HaveHne «0»). Takum obpasom
paspenserca Bpema paboTbl M NPOCTOA OPYAMA, UCKOYas NOXKHbIE CPABOTKM.

Puc. 5. YcraHoBKa patumka DU-BLE Ha aKkckaBaTop

3.3.6. Pexxum OtBan.



RU

PeXXum npepHasHayeH AN YCTAHOBKM Ha YCTPOMCTBA TUMA «OTBan», Hanpumep,
CHEroybopoYHbIX MaLLWH, UCMONb3YeMbIX A1 PACYUCTKKU Jopor, unv bynbaosepa. (Puc.
6).

[ina HacTpoWikn NnapameTposB Heo6X0AMMO YCTaHOBUTL pexxum «OTsBan». [lanee sapatorca
TaliMepbl: 3aflepKKa Ha BKIIOYEHME, 3aJepiKKa Ha BbIKNtOYEeHWE, rpaHuLbl «BEPX» u
«HW3». Talimepbl 3a3at0TCA B CEKYHAAX, FPAHULLbI B rpajycax. YcTaHaBNMBaem HyneBoi
YroJ, KoTopblil 3agaeTca npu paboyem NoNoXKeHUH oTBana.

Mpu ABUNKEHUM MeXaHM3Ma M3 MOXOAHOrO MOMOXEHWs B pabouyee AATUMK nepecekaer
rpaHuubl «BEPX» 1 «HU3».

Mpu nepeceyeHnn rpaHuubl «HU3» B CTOPOHY MeHbLIEro yria 3anyckaercs Taimep
334EPKKN Ha BKAOYeHWe. ECiM No ucTeveHMo Talimepa 3a4epPKKU BKIKOYEHUA TeRyLmid
yron He 6yaeT npesblwaTtb rpaHuuy «HW3», To npousoinger cobbite cpaboTku
(nepepaetcs 3HaueHne «1»).

Mpu nepeceyeHnn rpaHuupl «HWU3» B cTOpoHy 6oAbliero yrna 3anyckaerca Taimep
33[EPKKNU Ha BbIKAOYeHWe. Ecan no ucTeyeHWto Talmepa 3aAep)KKU BbIKNOUYEHUs
TEKyLMiA yron ocTaHeTcsa 6osblue rpaHuubl «HU3», To cpabotka cbpocuTea (nepeaaetcs
3HaueHKe «0»).

Ecnn ke B MOMEHT OTcueTa TaliMmepa 3aAep)KKW BbIK/IIOYEHWA, AATYMK Mepecekaer
o6paTHO rpaHuly «HM3» B CTOPOHY MeHbLUIEro yra, 3anyLLeHHbI TaiiMep BbIKAYEHUA
cbpacbiBaercsa.

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

JTo caenaHo Ana nosyyeHwa 6osee HarnA4HbIX OTCYETOB MO COBbITUAM CPaboTKM
(McKkNtovatoTea KpaTKOBpPeMeHHble MOAHATUA U OMyCKaHWA opyaus BO Bpems obbesna
NpenaTcTBuiA U Pa3BopOTOB).
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Puc.6. YcTaHoBKa fatumka DU-BLE Ha ycTpoiicTBa TMNa «oTBan»

NpumeyaHue: BHe 3aBUCMMOCTU OT Bbl6paHHOr0 peXnuma, 3HayeHue yrna, Ha KOTOprﬁ
OTK/IOHUANCA OATUUK, 6yﬂ,€T nepenasaTbCA OTAE/IbHbIM NapameTpom.

4. KOMNNEKTHOCTb

HAUMEHOBAHUE KOA. 3AB. Ne NPUMEYAHNA

BecnpoBogHoi JatuMKk yrna  c 1
ABTOHOMHbIM nuTaHnem DU-BLE

Camopes 4,8 x 50 c watiboi

MNnomba HomepHas ®ACT-330

KpbilwKa 3awuTHan

MNacnopt

[ N NS

YnakoBka
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5. MEPbI MPEAOCTOPOXXHOCTU

4.1. MNpu ycTaHOBKe, 3KCMayaTauuMu M OBCAYKMBAHWUM W3AENUA BbIMONHATL 0bLiMe
npasmia TexHMku 6e3onacHocTi paboTbl Npu paboTe ¢ aneKTpuYeckummn npubopamu.

6. PECYPCbl, CPOKU CNYKBbl U XPAHEHUA, TAPAHTUA

5.1. TapaHTWUIHBIVA CPOK IKCNyaTauMu U XpaHeHUs - 36 mecALEeB C MOMEHTa OTTPY3KM C
npeanpuATUA-U3roToBUTENA.

5.2. CpoK cnyKbbl — 7 nert.

5.3. W3rotoBuTenb rapaHTUMpyeT COOTBETCTBME u3genuna TpebosaHuam TY npu
cobnopeHun noTpebuTenem ycnosumii aKcnayaTaLmm, TPAHCMOPTUPOBKM U XPaHeHUs.

5.4. Tpu 0bHapyKeHWUn HencnpaBHocTel 06paTUTCA Ha NPeAnNpPUATUE-U3rOTOBUTENb.

5.5. Ha uspgenne c pgedektamu, BO3HUKWMMKM MO BUHEe noTpebuTens BcneacTsve
HapyLlWeHWA YCNOBUIA 3KCMAyaTaLMM, XPaHEHUA U TPaHCMOPTUPOBAHWA, rapaHTUKU He
pacnpoCcTpaHAOTCA.

5.6 MapaHTUitHble 06A3aTeNbCTBA U CPOK CYXKObl He PacnpOCTPAHAIOTCA Ha 3/1EeMEHTbI
nuTaHuA.

5.7. WU3rotoBuTeNb ocTasniAeT 3a cobOW NPaBoO BHOCUTb M3MEHEHWA B KOHCTPYKLMIO U
KOMMNAEKTHOCTb n3aenua 6es npeasapuTeNbHOMo yBeAoMAeHUA noTpebutens.



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 € aBTOHOMHbIM  nuTaHvem DU-BLE cep. N
YNaKoBaH B COOTBETCTBUM C AEWCTBYIOLLEN TEXHUYECKOW

LOKYMeHTaumen.

000

«TexaBTomaTUKa»
OTK P&, r. KazaHb
Qc Techavtomatica LLC
PASSED Kazan, Russia

-15-



8. CBUAETENbCTBO Ob YCTAHOBKE

BecnpoBoAHOW AATYMK yrNa C aBTOHOMHbIM nNuTaHMem DU-BLE cep. Ne
YCTaHOB/MIEH B COOTBETCTBUM C [AENCTBYIOLWEN TEXHUYECKOW [OKYMeHTauuen Ha
TEeXHWYeCcKoe CPpeaCcTBO:

HaumeHoBaHue NAEHTUOMKALMOHHBIN Homep / roc. Homep
noanucb d.1.0 yucno, mecau, rog
npumeyaHue

9. TPACNOPTUPOBKA N XPAHEHUE

9.1. U3penne TpPaHCNOPTMPYETCA B 3aBOACKOM YNaKOBKE B 3aKPbITbIX TPAHCMOPTHbBIX
cpeacTBax. XpaHUTCA B CyXMX MOMELLEHUAX C BAAXKHOCTbO He 6Gonee 75% npu
TemnepaType ot +10 go +30°C. B nomelieHUAX ONA XPaHEHUA He A[O0MnycKaroTca
TOKONPOBOAALLAA Mbl/ib, arPeCCUBHbIE BELLECTBA U MX Mapbl, Bbi3biBalOLME KOPPO3UIO
AeTaneli U paspyLleHue 31eKTPUYECKON M301ALMn U3MepUTenei.

9.2. inA TPaHCNOPTUPOBKM U XPaHEHWA UCMONb30BaTb PEXUM « TPAaHCNOPTUPOBKaA».



10. YTUNIU3ALUA

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

10.2. U3penve He COAEPXMT APAroLeHHbIX 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



2.TECHNICAL SPECIFICATIONS

Value / Measurement

Name .
unit

2.1. | Radio channel frequency 2,41Ty
2.2. | Power supply voltage 3..37V
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 working 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 OExia lIB T3X
2.12.| Dimensions, no more than 85X85x50 mm
2.13.| Weight, no more than 0.3 kg
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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 TEMPERA-
TURE 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).

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 direction | 0—no rotation

control in which the sensor is rotating | 1-rotation to the left
relative to the axis perpendicular | 2 —rotation to the right
to the sensor’s 0 (horizon) set by
the user (except for when the
sensor is rotating relative to the
ground). See Fig. 1.

Horizontal  rotation | Used to determine the direction | 0—no rotation

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

relative to the axis perpendicular
to the sensor’s 0 (horizon) set by
the user (except for when the

2 —rotation to the right




sensor is rotating relative to the
ground). See Fig. 2.

Angle control

Used to determine the tilt angle
of the machinery part relative to
the sensor's horizon (0). Event
notifications are transmitted
once the sensor tilts at the angle
equal to the reference 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 | 1-active
active 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.

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. Sen-
sor 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
(anticlockwise rotation) or 2 (clockwise rotation). «0» value is transmitted when there
is no rotation.
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Fig. 1 Installation of the DU-BLE on the cement-mixer in vertical rotation control mode.

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 (anti-

clockwise rotation) or 2 (clockwise rotation). «0» value is transmitted when there is no
rotation.
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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
transmits the event notification when it crosses the upper and lower limits at the an-
gles 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 is moving back to the stowed position, the sensor crosses the lower
limit angle and transmits 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, respectively. The difference between the upper and lower limit an-
gles constitutes the hysteresis. The installation of the sensor is shown in the Fig. 4.
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Fig. 3 The angle control mode demonstration.

TOP limit angle

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



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 between 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.
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Fig. 5 Installation of the DU-BLE on the excavator arm

3.3.6. Plow mode

This mode is designed to control plows and similar devices installed on heavy machin-
ery. (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 (hori-
zon) 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 in-
stalled 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.
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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 notifi-
cation 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 O 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.

Sensor DU-BLE

Fig.6. Installation of the DU-BLE on plow-type devices
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Note: regardless of the mode selected, after any angle change of the sensor the cur-
rent angle value will be transmitted as a separate parameter.

4. SCOPE OF DELIVERY

ARTICLE Qry S/N NOTES

Wireless angle sensor DU- BLE 1
Self-tapping screw 4.8 x 50 with 4
rubber 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
instructions 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 re-
quirements, 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,
storage and transportation requirements.

6.6 The warranty does not cover power components. The stated service life also does
not include power components.
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6.7. The manufacturer reserves the right to make changes in design and complete set
product without prior notice to the customer.

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

«TexaBToOMaTUKa»
OTK P®, r. KasaHb
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 de-
struction 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.



11. DISPOSAL AND RECYCLING

11.1. The product shall be disposed by the customer according to the regulations ap-
plicable 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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