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WU3Boa: Y pagy je npuKasaH NpMHLMN paja CeH30pa 3a a/IKOX0/, KOjU je NoBe3aH ca Npeknaa-
Yyem 3a YK/byumnBarbe/MCK/byunBatbe Ha MOTOPHO] TecTepu. CEeH30p 3a a/IKOXON UCKI/byYyje pag,
MOTOpPHE TecTepe NpeKo NpeaajHuKa U NpUjeMHUKa, YKONUKO ,Ha Aax” AeTeKTyje Aa je pafHUK
noa 4ejctom ankoxona. Besa namehy npegajHuKa U NpujeMHUKa je Aa/bUHCKaA, OCTBapeHa npe-
Ko pagmo Tanaca. CeH30p 3a aIKOXO/ CagpKU MPeEXHMLY Koja ce nog HanoHom og, 5V 3arpesa
W pearyje Ha aJKoX0/IHa Ucnapekba. Ta peakuuja je nobyaa 3a cnarbe CUrHaia of npesajHuka
[0 npujeMHUKa. baokaza pasia 04HOCHO UCK/byYere MOTOPHE TecTepe ce AellaBa Kaja ce Ha-
npaBu KpaTak cnoj usmehy Hanajarba 1 mace. OBaj KpaTaK CMoj ce AellaBa M Kaja ce npeknaad
3a cTonuparse paga MoTOpHe TecTepe npebaun MmaHyenHo y ctare ,,0“ MNprmeHom ceHsopa
3a a/IKOXo, NpejajHMKa U NpUjeMHUKa, cTarbe ,0“ Ha Npeknaady ce ocTBapyje HeKMYHO, TaKo
LITO NPUjEMHUK (pene) ymecTo npeknpaya Hanpasu KpaTaK Croj Koju y3poKyje npekuna, pasa
MoTOpHe TecTepe. OBaKaB HauMH NPeKUaa pasa MOTOPHE TecTepe NOCPELHO WTUTM pasHuUKa
OfL NOBPeAa Y3POKOBAHWUX KOH3YMMpPakbeM anKkoxona.

K/byuHe peun: moTopHa Tectepa, 6/10Kkaaa pasa, Nospesa Ha pady, AeTeKTOP aJikoxoa, cekay

YBOA

Mocnosu Ha Kopuwhewy Wyma cmaTpajy ce
TELWKUM MU ONAaCHUM, MOHEeKad U CMPTOHOCHUM
(PAO, 2018). Ctona noBpeaa y LYMapCTBY je 3HaT-
HO Beha Hero y gpyrMm ceKTopmma 3a Koje ce cma-
Tpa 4a Cy BUCOKO PU3NYHW: HNpP. CTONa NnoBpesa
Ca CMPTHUM UCXOA0M Yy WymapcTey CjeanteHnx
[OpxkaBa 6una je 19 nyTta Beha og ocTanmx cek-
TOpa, WTo notephyje Aa cy pagosu y LWyMapCcTBy
BEOMa OMNacHW, a A4a Cy pafHMLN KOju paje Ha
nocsioBMma ceve n obaparba ctabna Hajyrpose-
Huju (Peters, 1991; Bell, 2002, Lefort et al.,
2003). o cnnyHmx pesyntata y Cpbuju gownu cy
nDanilovic etal. (2014), Koju cy yTBpAWAM A3 OA,

YKynHor 6poja nospefheHnx paiHMKa Koju page Ha
nocnosmMma Kopuwhema Wyma, Hajgehu npoueHat
CYy YUHWUAM PaSHMLM KOju cy 06aB/basiv Nocao ce-
Kaua (68%), 3aTMM Nocao WyMCKOr pagHuKa (20%),
BO3auu TpakTopa (8%), ytoBapauu (3%) 1 Bo3aun
KaMunoHa (1%). [akne, pagHuLM KOjuU Ccy paanam
Ha nocnoBMma cedye ctabana v nspage LPBHUX
COpTUMeHaTa cy BUIM HajyrpOKeHUjU Kaja cy y
nuTakby NoBpese Ha paay.

Ha noBpegne Ha pajy, Ha NOC/IOBMMA ceye U
obapara cTabna ytmye mMHoro paktopa: oby4ye-
HOCT pafiHWKa, BelWTWHa pafHMKa, KOHUEHTpa-
LMja, yCNOBM 3a paj, MYHA 3alITUTHA onpema
uTa. Heke onacHocTu oA nospeaa ce mory enu-
MWHUCATU MW CBECTU HA MMHUMYM Mepama Kao

115



Mpeppar Bacuwesnh, Munopaa daHnunosuh, Cnasuua AHtoHuh, Bnagummnp huposuh

LUTO CYy: HAUYMH paja, KOHTPOa pajda, KBaUTeTHa
JINYHA 3aLUTUTHA OMPEMa U1 Nax/bUBO NIaHUpare
AKTUBHOCTH.

MocTtoje nHgnumje aa je jepaH on dakTopa
KOju yTye Ha noBpefe Ha paay v ankoxon. MNpema
nogaumma AycTpanmjckor 3aBoga 3a CTaTUCTUKY
(2008), pacnpocTpakbeHOCT PU3NYHOT MUjaHCTBA
nocebHo je Bennka mehy pagHuuuma y mHay-
CTpYjama y Kojuma AOMUHMPajy MywKapum (Tj. y
nHayctpmjama rge 70% pagHuKa YmHe myluKap-
1), KaKBM Cy ynpaBo nociosu Kopuwhera wyma
(Australian Bureau of Statistics, 2008). MehyTtum,
Kafa je y NUTakby KOHTPO/Ia KOH3YMMPakba a/IKoXo-
Na, OCUM NpUMeHe aperepa Tj. TeCTUpakba pagHu-
Ka Ha a/IkoXo/1 NPWUANKOM [L0/1acKa Ha nocao (camo
y NojeaUHMM LUYMCKUM Fa3fMHCTBUMA), Y LWymap-
ctBy Cpbuje oo cafia HUCY NpUMeErbMBaHe apyre
mepe. Mpobaem Kog 0BaKBOr HauMHa TeCTUPakba
je wTo pagHuUK morke gohu Ha Nocao y TpesHoOM
CTakby, a A KacHKje, y TOKY AaHa, KOH3ymupa an-
KOXOJ1 U Ha Taj HaYMH yrposu u cBojy v y besbes-
HOCT OHMX KOjU Ce Hanase y heroBOM OKPYKetby,
MaKo ce y U3BeLTajuma o NnosBpesama Ha paay ce
a/IKOX0/1 BEOMa PeTKO HaBOAM Kao passior nospe-
ge. To je NOTBPAMO Yy CBOjUM UCTParKMBakbMMa U
Thelin (2002). OH je npoy4yaBao noBpeae Ha paay
ca baTasHMM UCXO40M Y CEeKTOpY Nosbonpuepese
1 wymapcTea LLseacke y nepmnoagy og 1988-1997.
NHbopmaLmje 0 ymelnaHoCTM ankoxona y Hecpehy
npoHaheHe cy 3a 66 cnyyajesa (o4 yKynHo 150).
MehyTum, y nojeAMHUM U3BELUTAjMMA CY Ce Moja-
BuAe noTelkohe ca NPOLLEHOM Aa /1M je KOH3yMa-
LMja ankoxona moraa 6utn oa 3Havaja 3a Hecpehy.
Takohe je 6uno notewKkoha y npoueHn ga v je
KOH3yMUpar€e asIKoX0/1a MOMI0 BUTU BaXKHO 3a
Hecpehy. To Hajuewhe HMje BUNO eBUAEHTUPAHO
Yy NOAUUMjCKMM M3BjeLllTajuma 1 4ecTo je HeJo-
CTajano y m3sewrTajuma NHcnekTopaTta 3a pag u
n3BeLlTaja 0 34PaBCTBEHOM OCUTYpakby.

OcHOB 3a HemnpwujaB/bMBatbe a/IKOX0Na Kao
moryher pasnora nospezae, MoXe 6UTK y NpeTno-
CTaBUM Aa bu yTBphMBaHEM OBaKBE YUNHbEHULE Ha
04rOBOPHOCT 6UAKN NO3BaHU M HagpeheHu, Koju
Cy AyXKHU Aa cnpoBoge KoHTpony. Mehytum, no-
cnoBohe UK MHKerEepPU BEOMa YECTO Cy 3ay3eTn
APYrMM NocnoBMMa, Na HepeTKo Hemajy moryh-
HocT fa dur3nukmM byay NnpucyTHU CBe Bpeme paja
[OK pagHuumM obassbajy dM3nuKe nocnose.
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Ypehaj 3a geTtekunjy ankoxona, koju he 6utn
npuKasaH y 0OBOM pafy, MOHTUPaAH je y OKBUpPY
3aLlITUTHE Kauure pagHuKa 1 He 3axTeBa GU3NYKO
NPUCYCTBO APYIMNX /byam (KOHTPOAOPA) U NOTMNYHO
je MHoBaTMBaH y obnacTn Kopuwhetrsa Wyma, anu
1 WwymapcTtea yonuwTe. Beh je peueHo ga nocrtoju
BE/IMKU PU3UK oA NOBpesa Ha paay, Npu yemy
KOH3yMallMja a/IkoXo/la MOXKe CamMo AOMNPUHETH
nosehakby pM3nKa o UCTUX.

CnunyHm ypehaju cy y npMMeHU Ko Tako3BaHoOr
,Smart Helmet” (nameTHa Kauura) Ko moTopa u
moTtoumkana (Vijayan et al, 2014, Jesudoss et
al, 2019, Tapadar et al, 2018, Preetham et
al, 2017, Shravya et al, 2019, Rahman et al,
2020, Rajathi et al, 2019). Y oBe nameTHe Ka-
umre Takohe cy yrpaheHn geTeKkTopu asikoxosa
KOju pearyjy no NpuHUMAY ,Ha Aax“ 1 noBe3aHu
Cy Ca MOTOPOM. YKO/IMKO CEH30p AEeTEKTYje asiKko-
XOJ1, HE MOXe Ce aKTUBMPATM MOTOP MOTOLMKAA.
Ocum Tora, cnmyaH ypehaj je KOHCTpPYMCaH U Kog,
ayTomobuna, a CeH30p NOCTaB/bEH HA BONAH, rae
Mma moryhHOCT KOHTMHYMpaHe NpoBepe HMBOA
a/IKoxo/la U3 gaxa Bo3auva. Masberbe aytomobuna
je oHemoryheHo yKONMKO CeH30pu OTKpUjy cagp-
»Kaj anKoxo/a y Aaxy Bosaya. Y cay4ajy ga Bosau
TOKOM BOH€ KOH3yMMupa ankoxos, ceHsop he
[EeTEeKTOBATU a/IKOXO/1 y AaXy BO3a4a M 3ayCTaBUTU
moTop (Gbenga et al, 2017). Canune ypehaje cy
KoHcTpymcanm Bhuta et al. (2017) u Shukla et
al. (2020), Koju page Ha UCTOM NPUHLLMIMY CeH30pa
33 a/IKOX0/1, aNu Koju nopes, AeTeKumje ankoxona,
Wasby M NoaaTKe O JIOKaLMjM Fae ce TPEHYTHO Ha-
nasu Bosuno. Hajsehun 6eHedunT oBakeux ypehaja
npeacTaB/ba OTKPUBAkbe asKOX0Jla CUCTEMOM
3aK/byyYaBarba MOTOPA, KOjU MOMKe 3Ha4yajHO Mo-
mohu y cnpeyaBatby Hesroaa 360r BoXKHe y nuja-
HOM CTahby.

/b oBor paga je ga ce NpuKaxKe KoHLenT
paga ypehaja Koju YMHe ceH30p 3a asKoXos,
NpUjeMHUK U NpefajHUK, a Koju paan Ha NPUH-
umny 6noKaze pafia MOTOpHE TecTepe, YKONNKO
CEH30p AEeTeKTyje NPUCYCTBO a/IKOXO/a.

AusajH cuctema

3a ucnutuearbe moryhHocTn 61oKage paga
MOTOpPHE TecTepe ycaes aIKOXOJHUX Ucnapema
KopuwheH je ceH30p 3a anKkoxon o3Hake MQ 135
(cnmka 1).
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Cnuka 1.

KosmumnHa ankoxona ce mepu ,Ha fax”, ogHoc-
HO CEH30p pearyje Ha KOIMYMHY aNIKOXOHOT 1Ucna-
petba U3 ycTa pajHUKa.

OTnop Ha NMHOBMMA LUTaMMaHe njo4ye Bapu-
pa y 3aBMCHOCTM Of, TOra KOJIMKO asIkoxona uma y
Ba3Ayxy, Tj. y KOmopwu ceH3opa. LLTo je Beha KoH-
LeHTpaLMja aKoxona, TO je HUXKK OTrop ceH3opa.

CeH30p 3a ankoxon o3Hake MQ 135 Ha cB0j0j
LWITAaMMaHOj NA0YM CaAPKM U NOTEHLMOMETAp 3a
LITEeN0Bakbe OCET/bUBOCTU ceH3opa. Oncer oceT/bu-
BOCTU, OAHOCHO rpaHUYHe BpegHocTn cy og 0,01
npomuna go npeko 5,00 npommna ankoxona.

MpuHuMn paga 6nokage, O4HOCHO Be3a U3-
mehy npujeMHMKa 1 Npeknaaya MOTopHe TecTepe
npuKasaHa je Ha wemu 6poj 1.

Kao wTo je npukasaHo Ha wemwu, usmehy
NpUjeMHMUKa W OCTaNor eNeKTPOHCKOr cKaona
Hanasu ce npeknaay 3a pecetosarbe. OH CAYXKM
[a Ce HaKOH UCK/byyera paja MOTOpHe TecTe-
pe KOMNAeTHa eNeKTPOHUKa BPaTU Ha NOYETHO
cTarbe. Be3 noHoBHOr peceToBaka Huje moryhe
CTapTOBaTU MOTOPHY TecTepy, jep NpUjeMHUK U
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oCTasie KOMMNOHEHTe OCTBApPYjy KpaTaK Cnoj Koju
He 4,03BO/baBa NPOTOK HanoHa Ao ceehuue.
MpeKknaay 3a peceToBakbe CAYXKM Kao OCUTY-
pay, O4HOCHO BMLLE KAao e/leMeHT curypHocTu. [a
61 MOrIM MOHOBO CTAapPTOBATU Paj, MOTOPHe TecTe-
pe NoTpebHO je Ha KPaTKO UCK/bYYUTU U YKIbYYUTH
npeKkMaad 3a pecetoBake, O4HOCHO A0OBECTU U3
cTawa ,,1“ y ctare ,0“, Na NoHOBO y cTame , 1
HakoH Tora Tectepa je cnpemHa 3a CTapT, OCUM aKo
Yy KOMOpPW CEH30pa MMA aNIKOXOJIHUX UCMapersa.
YKO/NIMKO Cy a/IKOXO/IHa UCnaperba U Aasbe npu-
CYTHa L,eo Npouec ce NoHaB/ba, Tj. pajg MOTOpHE
Tectepe ce Npeknga, paan ce peceToBare 1 Ha-
KOH TOra NOHOBO CTapToBare. [las/bu paj ca mo-
TOPHOM TECTEPOM je HEOMETaH CBe LOK CEeH30p He
perucTpyje NOHOBHA aKOXO/IHA UCNapemsa.

PE3YATATU CA AUCKYCHJOM

3a noTpebe OBOT UCTPAXKMBAHA HANPaBJ/bEH je
M TeCTMpaH NPOTOTUN CeH30pa ca NpesajHUKOM U
NPUjEMHUKOM.

Kako 6ucmo npoBepuin edprMKacHOCT CEH30-
pa, o4HOCHO 6/10Kae MoTopHe TecTepe, 3a TeCTu-
patbe je KopulwheHa 1 MOTOpPHa TecTepa O3HakKe
L,WOMAX"“, W-KS 2200 B, Hamer-eHa 3a xobu yno-
Tpeby (cnvKa 6poj 2).

Mckbydyerbe paga MOTOpHe TecTepe ce Aelua-
Ba/I0 YBEK Kaga Cy a/IKoXo/iHa ucnapera 6mna
6213y ceH3opa 6e3 063npa Ha KOHLEHTpauMjy.
CeH30p 3a a/IKOX0N paau ,Ha gax“, Tako Aa je ak-
TMBMpParbe ceH3opa 6ECKOHTAKTHO, WTO je Beoma
61THO 360Tr yc/10Ba paja Yy LWyMapCTBy.

Besa namelhy ceHsopa 3a ankoxon v npeaajHu-
Ka je ocTBapeHa AMPEKTHO, TaKo Aa Hema rybutaka

Cnuka 2.
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y 6p3mHUM npeHoca nobyaHor curHana. Jasmu npe-
HOC MHpOpPMaLMja je ocTBapeH BeXXUYHO, NyTem
paguno Tanaca, Ha ¢pekseHumju og 433,9 MHz n
pometom o 120 m Ha OTBOPEHOM NPOCTOpPY.

MpunjeMHUK je noBe3aH ANPEKTHO ca NpeKmaa-
yem ,,CTOM" Koju CNy»KM 3a UCK/by4MBakbe paja
MOTOpHe TecTepe. Besa je ocTBapeHa napanenHo
Tako fa je dyHKuMja npekugaya ,,CTOM” (o3Ha-
YeHO NNaBOM CTPEINLLOM Ha cavum 3) 1 Jame y
dYHKLMjM 32 KOjy je ¥ HaMereHa, OAHOCHO KOH-
CTYKTMBHA pellera Ha MOTOPHO] TeCTEPU HUCY
M3MereHa.

Cnuka 3.

MomeHyTa nNapanenHa Be3a, y eIeKTPOHCKOM
CK/I0NYy MpUjeMHUKa je ocTBapeHa nsmehy penea
(koju ce Hanasu y NnpujeMHUKY) U Npekmaaya.

YrpagHa peneay npujemMHUK je HeonxoaHa Aa
61 ce 610KMPa0 pas 0AHOCHO UCK/byHMaa MOTOP-
Ha TecTepa, jep je NoTpebHO HaMpPaBUTK KpaTaK
cnoj nsmehy Hanajarba ceehuue (+) n mace (-).
Cam eNeKTPOHCKM CK/IoN NpUjeMHMKa He 61 morao
[a V34PN TOIMKKU HaMOH TaKo Aa ce yrpasHom
pesea y NoTNyHOCTU 3amerbyje GyHKLMja NpeKu-
Aada ,,CTON“

OBaKBWM €/1eKTPOHCKMM CK/I0MOM U napanesn-
HoM Be3om usmelhy penea u npekugaya ,,CTOM”
nobuja ce ctarbe ,0“ MaKo je NpeKknaay moTopHe
TecTepe y cTamy ,, 1% Tj. MOTOpHa TecTepa He MOXKe
[a ce cTapTyje YKO/IMKO je CEH30p PerncTpoBao an-
KOXO/IHa Mcnapetba.

Meperbe a/IKOXO/IHUX UcMapera BecKoHTaK-
THO, ,Ha Aax”, je BeoMa MPAKTUYHO M He oay3Mma
MHOro BpemeHa. OBo je Beoma BUTHO, jep pas-
HUWK CEKay pagu Ha HOPMY M CBaKWM HemniaHupaH
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3aCTOj yTMYe Ha mcnykere Hopme. Cam npouec
Mepera He 3axTeBa nocebHo Bpeme 3a To, jep ce
Mepetrbe BPLUKM U JOK Ce HEKA O PajgHUX onepa-
uvja seh obassba. OBO 3HAUM 4a PaSHUK He MOpa
[a 06yCcTaBM NOCao UAM NPEKMHE 3anoYeTy pasHy
onepaumjy Aa 61 HEKO U3BPLUMO KOHTPOY KOH3Y-
MMpatba aKoXoNa Hag, UM,

Hanpas/beH npotoTmn je GyHUMOoHMCao Y no-
TNYHOCTK, KaZia ce CeH3opy Npubaunsku nocyaa ca
a/IKOXO/IOM - MOTOPHa TecTepa je Npekuaana paa.
McTn edekart je NOCTUMHYT M Kaga je ceHsop 6uo
NOCTaB/bEH Ha 3aLUTUTHW LWIEM CeKaya, rae je u
nAaHupaHo fa MHave byae yrpaheH, kaga je ussop
A/IKOXONIHMX UCMaperba cam CeKau.

PafiHO MeCTo ceKauya He [03BO/baBa HU Haj-
Makby KONMUMHY anKoxoa v 36or Tora oBakas Ha-
YMH 610KaAe-UCK/byYetba pafila MOTOpHE TecTepe
crnagay NpeHBeHTUBHE Mepe o4 NoBpeaa.

3AKMAYIAK

HaKoH cBera HaBeleHOT MOXEMO 3aK/byunTu
[a je NpYMeHa 0BOT Ha4yMHa NPEHBETUBHE Mepe
0/ HacTaHKa NoBpPeAa, YMju je y3poK askoxos, Mo-
ryha u npymeHs/bUBa Y MPAKCH.

3axBasbyjyhn KOHCTPYKLWjU ceH3opa, rae
MOXEMO LUTEeNI0BATU OCET/bUBOCT Ha pasnynTe
KOIMYMHE aZIKOXOZIHUX UCMaperba, OBakBa NpeH-
BeTMBHa Mepa 3alUTMHE He WTUTU CamMo pPafHUKa
cekaya og moryhux nospefa, Hero 1 octasne pag-
HUKe KOju ce Hasnase y HemocpeaHoj 6ansuHu.
CeH30p 3a a/IKOXOJIHA MCnapera MoXe Aa pea-
ryje u Ha KOHLEHTpaLnjy afIkoxona Koja [onasu
og, nomohHMKa UM BUO KOT IMLA Koje ce Hanasu
Beoma 6113y pagHMKa cekaya. Ycnen anKoXoaHNUX
ucnapekba, npectahe pag MOTOpHe TecTepe U Tako
he 6UTK cnpeyeHe eBeHTya/iHe NOBPeae U pPagHU-
Ka nomohHWKa 1 pagHuKa cekadya. OBoO je Beoma
3HayajHa moryhHOCT ceH30pa, jep pafHWK nomoh-
HUK, aKO je Noj AejCTBOM a/IKOX0J1a, MOXKe CBOjOM
HenaxHOoM Ja A0Beje Y onacHocT U cebe v paa-
HUMKa CeKaya Koju je y HenocpeaHoj 6amM3nHu.

Yrpagrom ceH3opa, npeaajHuka (yrpaheHumx
Y 3aWTUTHU WAem) U npujemHuKka (yrpaheHor y
MOTOPHY TecTepy) ckopo 6e3HavajHo ce nosehasa
Maca MOTOPHE TecTepe 1 3alWTUTHOT LWAeMa, a Hu-
XOBa KOHCTPYKUMja M HameHa ocTajy ucre. Ca gpy-
re cTpaHe, yrpaZha OBaKBOr CMCTEMA je NPUANYHO
jedTMHa, Tako Aa He BM MMana BeNMKKU yTULAj Ha
YKYMHY LeHy TecTepe, Of4HOCHO KOMMaeTa MOTOp-
Ha TecTepa-waem.
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Abstract: The paper presents the working principle of the alcohol sensor, which is connected
to the on/off switch on the chainsaw. The alcohol sensor switches off the chainsaw via the
transmitter and receiver, if it detects that the worker is under the influence of alcohol. The
connection between the transmitter and the receiver is remote, via radio waves. The alcohol
sensor contains a mesh that heats up due to 5V voltage impact and reacts to alcohol vapors.
This reaction is an incentive to send a signal from the transmitter to the receiver. Blockage -
switching off of the chainsaw occurs when a short circuit is made between the power supply
and ground. This short circuit also occurs when the chainsaw stop switch is manually switched
to the “0” state. By using an alcohol sensor, a transmitter and a receiver, the “0” state on the
switch is achieved wirelessly. The receiver (relay) makes a short circuit instead of a switch,
which causes the chainsaw to stop working. This way of stopping the chainsaw indirectly pro-

tects the worker from injuries due to alcohol consumption.

Key words: chainsaw, blockage, injury at work, alcohol detect sensor, logger

INTRODUCTION

Forestry work is considered “difficult and dan-
gerous” - and sometimes deadly (Garland 2018).
The rate of injuries in forestry is significantly high-
er than in other sectors that are considered to
induce high risk: e.g. the fatal injury rate in U.S.
forestry was 19 times higher than in other sectors,
confirming that forestry work is very dangerous,
and that people working on cutting and felling
trees are the most vulnerable (Bell 2002; Lefort
et al. 2003). Similar results were obtained in Serbia
by Danilovi¢ et al. (2014). It was found that the
largest share of injured workers in forest utilization
were workers who perform tree cutting and felling
(68%), followed by forest workers (20%), tractor
drivers (8%), loaders (3%) and truck drivers (1%).
Thus, workers engaged in tree cutting and felling
and wood assortment production are most at risk
when it comes to injuries at work.
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Injuries at work in tree cutting and felling are
influenced by many factors: worker training, work-
er skills, concentration, working conditions, per-
sonal protective gear, etc. Some injury risk could be
eliminated or minimized by certain measures, such
as: work method, work control, quality personal
protective gear and careful planning of activities.

There are indications that one of the factors
influencing injuries at work is alcohol. According to
the Australian Bureau of Statistics (2006), the prev-
alence of high-risk drunkenness is particularly high
among workers in male-dominated industries (i.e.
industries where 70% of workers are men), such
as forest utilization jobs. However, when it comes
to the alcohol consumption problem, no measures
have so far been applied in the Serbian forestry
except using the breath analyzer for testing the
workers for alcohol when arriving at work in some
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forest holdings. The problem with this type of test-
ing is that a worker can come to work sober, and
later, during the day, consume alcohol and thus
endanger his own safety and the safety of those
around him. However, alcohol is very rarely cited
as a cause of injury in reports on injuries at work.
Thelin (2002) studied fatal injuries at work in the
agricultural and forestry sector of Sweden in the
period 1988-1997. Information on alcohol involve-
ment in the accident was found in 66 cases (out of
150). However, in some reports there have been
difficulties with evaluating if alcohol consumption
could have been of importance for the accident.
In general, this was not noted in police reports
and was often missing in Labor Inspectorate and
Health Insurance reports. Only in a few exception-
al cases could the neighbors provide trustworthy
information about this matter.

The basis for non-reporting alcohol as a possi-
ble cause of injury may be in the assumption that
by establishing such a fact, superiors would be
held accountable, as they are obliged to carry out
control. However, managers or engineers are very
often busy with other jobs, so they do not often
have the opportunity to be present all the time
while workers are conducting physical work.

The device that will be presented in this paper
does not require the physical presence of other
people (controllers) and is completely innovative
both in the field of forest utilization and forestry
in general. It has already been said that there is a
high risk of injuries at work, and alcohol consump-
tion can only contribute to an increased risk.

Similar devices are used in the so-called
“Smart Helmet” for motorcycles (Vijayan et
al. 2014; Tapadar et al. 2018; Jesudoss et al.
2019; Rahman etal. 2020.). These smart helmets
also feature alcohol detectors that respond to the
“breath” principle and are connected to the en-
gine. If the sensor detects alcohol, the motorcycle
engine cannot be activated. In addition, a simi-
lar device is constructed in cars, and the sensor
is placed on the steering wheel, where it has the
ability to continuously check the alcohol levels
from the driver’s breath. Car ignition is disabled
if the sensors detect the alcohol content in the
driver’s breath. In case the driver gets drunk while
driving, the sensor will continue to detect alcohol
in the breath and stop the engine (Gbenga Dada

et al. 2017). Similar devices were constructed by
Bhuta et al. (2017) and Shukla et al. (2020),
which work on the same principle of alcohol sen-
sors, but which also send data on the location
where the vehicle is currently located. The biggest
benefit of such devices is the detection of alcohol
by the engine locking system, which can signifi-
cantly help prevent accidents due to drunk driving.

The aim of this paper is to present the work
concept of devices consisting of an alcohol sensor,
receiver and transmitter, which functions on the
basis of chainsaw operation blockage, if the sensor
detects the presence of alcohol.

System Design

An alcohol sensor marked MQ 135 was used to
test the possibility of blocking the operation of the
chainsaw due to alcohol fumes (Picture 1).

The amount of alcohol is measured on the
breath, i.e. the sensor reacts to the amount of al-
cohol vapor from the workers mouth.

The resistance of the printed circuit board pins
varies depending on how much alcohol is in the
air, i.e. in the sensor chamber. The higher the al-
cohol concentration, the lower the resistance of
the sensor.

The MQ 135 alcohol sensor also contains a
potentiometer for adjusting the sensitivity of the
sensor on its printed circuit board. The range of
sensitivity, i.e. the limit values are from 0.01 per
mille to over 5.00 per mille of alcohol.

Picture 1. Alcohol sensor MQ 135
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Diagram 1. The connection between the receiver and the switch of the chainsaw

The principle of blocking the operation, i.e. the
connection between the receiver and the switch
of the chainsaw is shown in Diagram 1.

As shown in the diagram, there is a reset
switch between the receiver and the rest of the
electronic circuit. It is used to reset the complete
electronics to the original state after switching off
the chainsaw. It is not possible to start the chain-
saw without resetting, because the receiver and
other components bring about a short circuit that
does not allow voltage to flow to the spark plug.

The reset switch serves as a fuse, or more as a
safety element. In order to be able to restart the
operation of the chainsaw, it is necessary to briefly
move the reset switch from state “1” to state “0”,
and then again to state “1”. After that, the chain-
saw is ready to start, unless there is alcohol vapor
in the sensor chamber. If alcohol vapors are still
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present, the whole process is repeated. Further
work with the chainsaw is uninterrupted until the
sensor detects alcohol vapors again.

RESULTS AND DISCUSSION

For the purpose of this research, a prototype
of a sensor with a transmitter and receiver was
made and tested.

In order to check the efficiency of the sensor,
a chainsaw “WOMAX”, W-KS 2200 B, intended for
hobby use, was used for testing (Picture 2).

Switching off of the chainsaw occurred when-
ever alcohol vapors were close to the sensor re-
gardless of concentration. The amount of alcohol
is measured on the breath, so the activation of the
sensor is contactless, which is very important due
to the working conditions in forestry.
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Picture 2. Chainsaw “WOMAX” W-KS 2200 B

The connection between the alcohol sensor
and the transmitter is direct, so there are no loss-
es in the transmission speed of the excitation sig-
nal. Further transmission of information is carried
out wirelessly, via radio waves, at the frequency
of 433.9 MHz and with a range of up to 120 m in
the open space.

The receiver is connected directly to the
“STOP” switch, whose purpose is to turn off the
chainsaw. The connection is made in parallel con-
nection so the function of the switch “STOP” (in-
dicated by the blue arrow in Picture 3) still has a
primary purpose, i.e. the design solutions of the
chainsaw have not been changed.

The parallel connection in the electronic circuit
of the receiver is made between the relay (located
in the receiver) and the switch.

The installation of a relay in the receiver is
necessary to block the operation or turn off the
chainsaw, because it is necessary to make a short
circuit between the spark plug power supply (+)
and the ground (-). The electronic circuit of the re-

Picture 3.

ceiver could not withstand such a voltage, so relay
installation completely replaces the function of
the “STOP” switch.

With such an electronic circuit and the paral-
lel connection between the relay and the “STOP”
switch, the state “0” is obtained, even though the
chainsaw switch is in the “1” state, i.e. the chain-
saw cannot be started if the sensor has detected
alcohol fumes.

Non-contact measurement of alcohol vapors
on the breath is very practical and does not take
much time. This is very important, because the
worker (lumberjack) works to reach the norm and
every unplanned delay affects the fulfillment of
the norm. The measurement process itself does
not require additional time for that, because the
measurement is performed while some of the
work operations are already being performed. This
means that the worker does not have to suspend
work or stop the work in progress in order to con-
trol his alcohol consumption.

The prototype was completely functional, and
when an alcohol container approached the sensor
- the chainsaw stopped working. The same effect
was achieved when the sensor was placed on the
protective helmet of the woodcutter, when the
source of alcohol vapors is the cutter himself.

The workplace of the woodcutter does not
allow even the smallest amount of alcohol, and
that is why this way of blocking-shutting off of
the chainsaw is one of the preventive measures
against injuries.

CONCLUSION

After all the above, we can conclude that the
application of this preventive measure against in-
juries caused by alcohol consumption is possible
and applicable in practice.

Thanks to the construction of the sensor,
which allows adjusting the sensitivity to different
concentrations of alcohol in vapors of woodcut-
ters, this preventive measure protects not only
the woodcutter, but also other workers in their im-
mediate vicinity. The alcohol sensor can also react
to the concentration of alcohol coming from the
woodcutter’s assistant or any person nearby. Due
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to alcohol fumes, the chainsaw will stop work, and
thus possible injuries to both assistant workers
and woodcutters will be prevented. This is a very
important performance of the sensor, because the
assistant worker, if under the influence of alcohol,
can inadvertently endanger himself and the wood-
cutter, who is in the immediate vicinity.

By installing sensors, transmitters (installed on
the helmet) and receivers (installed on the chain-
saw), the weight of the chainsaw and helmet in-
creases almost insignificantly, and their construc-
tion and purpose remain the same. On the other
hand, the installation of such a system is quite
cheap, so it would not have a high impact on the
total price of the saw or helmet.
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