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FORORD

Allt fler kunder efterfragar en l6sning for torr dammuppsamling till stenkapar vilket har gett upphov till
denna rapport. Arbetet har fatts i uppdrag av Husqvarna Construction Products, en del av Husqvarna
Group. Inom denna rapport bendmns de som Husgvarna. Projektet har genomférts pa PPU,
Institutionen fér produkt- och produktionsutveckling pa Chalmers tekniska hogskola.

Arbetsgruppen vill tacka alla fran Husqvarna, speciellt handledaren Robert Kisel, samt var handledare
pa Chalmers, Rebecka Stomvall, for det stora stod som getts. Ett tack gar dven till Goran Ljungkvist vid
institutionen arbets- och miljdmedicin vid Géteborgs Universitet som hjalpt till med information om
matmetoder, samt teknologen Bjorn Steinwall Jivenberg som hjalpt till med korrekturldsning av
rapporten.



ABSTRACT - DRY DUST COLLECTION TO A MASONRY SAW

This report is written in Swedish. The assignment was endorsed by Husqvarna Construction Products a
part of Husqvarna Group. This project was done as a Bachelor’s thesis in Mechenical Engineering at the
department of Product and Production Development at Chalmers University of Technology, Sweden.

The project's task was to develop a dry dust collection accessory to the existing masonry saw MS 360,
which in the current situation has a water based dust collection system. As a product development
methodology, The Value Model has been used. (1) A study was done where the exposure limits for dusts
associated with stone cutting were studied, see Table 3.1. These limits were examined for the markets in
Sweden, the EU, US, Australia and Japan. Appropriate methods for measuring these values were also
studied. In comparisons between different concepts the recommended method of measuring is the
faster measuring method with a handheld particle counter that delivers results continuously. For more
accurate measurements the method using the IOM sampler is recommended. Note that the accurate
method of measurement is designed to measure what a worker is exposed to during a normal working
day of 8 hours. Today there are no limits for a specific machine's dust emissions.

Mapping of the customer's voice was based on previous interviews and in conversation with Husgvarna.
Protective equipment are used sparingly, especially respirators. Cutting technique varies but it was clear
that a dust collection solution should be able to handle both completely and partly thoroughgoing
cutting. During transport an additional vacuum cleaner should not pose a problem. Based on this,
among other things, a specification of requirements was developed. Before the conceptual phase the
existing product, as well as earlier dry-dust collection prototypes from Husqvarna, were examined. A
patent search and competitor analysis was also made. Prior to that, a Brainstorming-session was held
and afterwards practical tests were performed on the MS 360 using a vacuum cleaner. Concepts were
developed and two were chosen to be modeled using CAD. The first concept is based on collecting the
dust in the blade guard (see Figure 9.3) and a stationary collection point under the blade. The second
concept is a collector behind the blade (see Figure 9.4) and just like the first concept, a stationary
collection point under the blade. Both concepts use a vacuum cleaner to collect the dust. See the lower
dust collection shared for both the concepts in Figure 9.2.



SAMMANFATTNING

Projektets uppgift var att utveckla ett dammuppsamlingstillboehor for torrkapning till den befintliga
stenkapen MS 360, som i dagsldget har ett vattenbaserat dammuppsamlingssystem. Som
produktutvecklingsmetod har The Value Model anvénts. (1) En forstudie gjordes dar gransvarden for
damm i samband med stenkapning sammanstalldes, se Tabell 3.1. Dessa gransvarden undersoktes for
marknaderna Sverige, EU, USA, Australien och Japan. Laimpliga matmetoder for dessa gransvarden
undersoktes dven. Vid jamforelser mellan koncept rekommenderas den snabbare matmetoden med en
handhallen partikelrdknare som ger resultat kontinuerligt. For mer noggranna méatningar
rekommenderas matning med IOM-provtagare. Notera att den noggrannare matmetoden ar avsedd for
att mata vad en arbetstagare utsatts for under en vanlig arbetsdag pa cirka 8 timmar. Det existerar idag
inte gransvarden for en specifik maskins utslapp avdamm.

Kartlaggning av kundens rost gjordes utifran en tidigare gjord intervjustudie samt samtal med
Husqvarna. Skyddsutrustning anvands sparsamt, speciellt andningsskydd. Kapteknik varierar men det
var tydligt att en dammuppsamlingslésning bor kunna hantera bade helt och delvis genomgaende
kapning. Vid transport bor inte en extra dammsugare utgora nagot problem. Baserat pa bland annat
detta togs en kravspecifikation fram. Infor konceptgenereringen undersoktes den befintliga produkten
samt Husqvarnas tidigare framtagna koncept och prototyper. En patentsékning och en konkurrentanalys
gjordes dven. Innan detta genomfordes Brainstorming och efterat gjordes praktiska test med MS 360
samt dammsugare. Koncept togs fram och tva valdes ut, dessa har modellerats med hjalp av CAD. Det
forsta konceptet bygger pa att suga upp dammet i klingskyddet (se Figur 9.3) samt ett stationéart sug
under klingan. Det andra konceptet har en uppsamlingsanordning bakom klingan (se Figur 9.4) och
precis som det forsta konceptet, en sugfunktion under klingan. De bada koncepten bygger pa att en
dammsugare ska kopplas till. Se det gemensamma undre stationara suget i Figur 9.2.



FORKORTNINGSLISTA OCH FACKTERMER

e 450 cut: Kapa med 45° vinkel.

e CAD: Computer-aided Design. Digital 3D modellering.

e Kart: Det rorliga bord varpa material som ska bearbetas placeras.

e Plunge/Plunga: Nar handtaget anvands for att trycka ned klingan i arbetsmaterialet. Se Figur 1.1.

e Slurry: Vattenblandat stendamm som bildas vid vatkapning.

e Sprangskydd: Skyddande hoélje runt klingan.

e Two pass cut: For tjockare arbetsstycken kapas forst en sida och sedan vands arbetsstycket och
operatoren kapar igenom resten.



INNEHALLSFORTECKNING

N | F=Yo Lo 1T o T=d o Yol o I o= | =4 ¥ 1 o NS SPR 1
1.1 Stendamm 0Ch haISOTISKET .......ccueiiieiiire et s 1
1.2 Beskrivning av den befintliga produkten ..........cooviiiiiiiiiiii e 2
1i3 YT oottt ettt e et e e e e es et eeen et eeee e en e s eeerenees 2
1.4 F Y= - T o 1] a1 o= T N 2

P =1 o o FO PO TP U R URPS TP PRTOPRROPRRR 3

3 GraANSVArdESSTUIE .euveeiieiieeiie ettt ettt ettt e e bt e s b s ae e sae e et e e s bt e saeesaeesan e e b e beenes 4

I =1 1 g T o Yo Y (U Lo [PPSO PR VOTRTOUPUI 5
4.1 (=Yg YeduTe K o] 1V = =40 1] o =S RSSO 5
4.2 [ Co Y uTe kY o] fo) V= V= o 1T o V=P 6
4.3 REKOMMENAATION. ¢ it sb e b s bt st e b e sbe e sbeesaeesane e 6

5  Kartlaggning av KUNGENS FOST.....cciicuiiiiiiiie ettt ettt e ere e e et e e e e e e e e sabee e e esaree e e esnraeeeesnrenas 7
5.1 Anvandning av SKyddSULIUSTNING ....ccoecuiiiiiiciiie ettt e e s sare e e ssareeeeas 7
5.2 KUNAENS KAPEEKNIK ...eiiiiiiie e e e bee e e s e e e s eabe e e e enareeas 7
53 Kundens egna MOAITIEIINGAT.......cccuiiieecee et e e e e e e et ee e e e abee e e eenbaeeeenreeas 7
54 TranSPOIt @V ULFUSTNING ..vviiiiiiiiiiiiiiiiiieieteiereieierraeeereaererereaeaeaea————————————————————————————————————————————————————.. 8
5.5 OV ONSKEMA! w..vievieieceeceeeeeteeeeete ettt ettt ettt ettt et et et et et eneeaeneeteneeteneereneas 8

oI 7 1V =Tl 11 = 4o o PP PPR 9

N - 1= 1 0 1T = = Y o] o Yo [V =T PR SUPRRROt 11
7.1 [ (Ve 1YY 4 = I o] e Yo [V 1 PSR 11
7.2 PAtENTSOKNING ..eeietieee ettt e e et e e e et e e e e e be e e e e eabaeaeeeabeeeeenataeeeeansteeeeanseeeeennsenns 11
7.3 KONKUITENTANAIYS ..t e e e et e e e e st ee e e s sabae e e e s beee e esabeeeeennseeas 15
7.4 Analys av Husqvarnas konceptstUdie........occuieiiiiiiieiiiie ettt e 16

I (o] aTol=Y o) ¢ o= V=T =T Ty - S U TP 17
8.1 Principiell KONCEPTANAIYS ...cc.eveeeeeee et e e e e ee e e e eab e e e e enraeas 17
8.2 Q=T LAV o] o Tl <Y TN 19
8.3 o] o 1= {01 o 11 V=SSP 23
8.4 O Y Yo =T = Yo [l o o [ol =Y o APPSRt 23

1S B (o] ol=Y o 7 | PSRN 26
9.1 AV [ =T o a1l o | R 29

10 (DI U I (o] e Yol a T (oY Y= L =1 o 1] A< 32



] T =] ET =] TR

Bilagor

Bilaga A - Forstudie

Bilaga B - Kravspecifikation
Bilaga C - Landscape Order
Bilaga D - Landscaping Report

Bilaga E - Rapport 6ver individuella bidrag



1 INLEDNING OCH BAKGRUND

Projektet handlar om att utveckla ett tillbehor for torr dammuppsamling till stenkapen Husqvarna MS
360. Stor vikt har lagts pa undersokning av gransvarden for utslapp av luftburna partiklar samt
matmetoder for dessa pa olika marknader i varlden. Facktermer samt férkortningar finns beskrivna i
avsnittet Forkortningslista och facktermer.

Projektet har genomférts som ett kandidatarbete vid Chalmers tekniska hogskola, institutionen for
produkt- och produktionsutveckling (PPU), pa uppdrag av Husgvarna Construction Products, en del av
Husqgvarna Group. Produkten ar avsedd att anvdndas pa en av Husgvarnas kommande bordssagar for
kapning av sten och kakel, MS 360.

| maskinens originalutférande anvands ett vattensystem for att binda dammet som bildas vid kapning.
Pa grund av att vattenbaserad dammuppsamling i vissa fall anses besvarlig finns ett tydligt dnskemal
fran marknaden att kunna kapa torrt. Effektiv dammuppsamling &r av stor vikt dd inandning av
stendamm ar forknippat med stora halsorisker.

1.1 STENDAMM OCH HALSORISKER

Stenkapar anvands till att kapa bland annat natursten, tegel, betong och kakel. Baserat pa vad dessa
material innehaller avgréansas gransvardesstudien till att undersoka halsorisker samt gransvarden
géllande damm som bestar av kiseldioxid, aluminiumoxid, jarnoxid samt kalciumoxid.

Hur damm paverkar kroppen avgors av dess bestandsdelar samt partiklarnas storlek. Hur kroppen
reagerar avgors till stor del av var i andningssystemet dammet hamnar. (2)

Inandning av damm kan orsaka pneumokonios (dven kallat dammlunga). Olika typer av sjukdomen
utvecklas beroende pa vilket &mne som en person utsatts for. For detta arbete dr den mest relevanta
varianten av sjukdomen silikios (alternativt stenlunga) som orsakas av exponering av silikatmaterial
(kiseldioxiddamm). Sjukdomen &r en av de dldsta arbetsrelaterade sjukdomarna, men ar trots det
fortfarande vitt utbredd over hela varlden. Sjukdomen ar inte botbar och fortsatter att utvecklas dven
efter avslutad exponering av dammet. Sjukdomens allvarliga karaktar tillsammans med kiseldioxids stora
forekomst i naturen gér amnet det mest relevanta for denna studie. De flesta mineraler bestar till mer
an 95 % av silikatmaterial. (3), (4), (5) Detta gor att en produktldsning som understiger gransvardet for
kiseldioxid med stor sannolikhet dven uppfyller de andra @mnenas gransvarden. Sjalvklart ska de andra
amnenas varden ocksa testas i slutet av konceptutvecklingen.

Inandning av aluminium-, jarn- och kalciumoxid kan vid kort exponering leda till irritation i halsen och
andndd. De olika dmnena har olika halsoeffekter vid exponering under langre tidsperioder. Inandning av
aluminiumoxiddamm kan leda till vissa skador pa lungorna. Inandning av jarnoxiddamm kan orsaka
siderosis, vilket dr en variant av dammlunga. Inandning av kalciumoxid kan irritera ndsan och orsaka ett
hal i ndsskiljevaggen. Exponering av hoga nivaer av kalciumoxid under en kort period kan leda till
vatskeansamling i lungorna, nagot som kan leda till en medicinsk nddsituation med svar andnéd. (6), (7),

(8)



1.2 BESKRIVNING AV DEN BEFINTLIGA PRODUKTEN

Husgvarna MS 360 ar en elektrisk stensag av bordsmodell. Stensagen bestar huvudsakligen av en rorlig
arm med motor, drivlina och klinga. Ett rorligt bord (kart) for arbetsmaterialet som kan forflyttas langs
med maskinen samt ett vattensystem for att binda dammet som bildas vid kapning. Vattensystemet i sin
tur bestar av ett trag placerat under karten samt en pump som pumpar vatten fran traget in i klingans
sprangskydd. Féregangaren till MS 360 illustreras i Figur 1.1.

Figur 1.1 — Husqvarna MS 355

1.3 SYFTE

Projektets syfte var att undersoka radande myndighetskrav gallande utslapp av luftburna partiklar i
samband med kapning av sten pa utvalda marknader runt om i varlden, samt undersékning av mojliga
matmetoder for att verifiera dessa krav. Vidare skulle ett flertal konceptférslag tas fram och utvarderas
for att till sist endast ha ett eller ett par koncept kvar fér ndrmre undersoékningar.

1.4 AVGRANSNINGAR
Projektet utférdes med féljande avgransningar:

1. Projektet genomfordes under kursens utstrackning fran 19/1 2015 till 28/5 2015.
2. Produkten anpassades for den kommande produkten MS 360. Detta for att inte gora kostsamma
andringar pa de befintliga standarddelarna.



2 METOD

Projektets mal uppfylldes genom:

Analys av vilka gransvarden som finns for utslapp av damm pa olika marknader i varlden.
Undersokning av hur ovan namnda gransvarden mats och verifieras.

Undersokning av vilka torrkapningskoncept som existerar idag.

Undersokning av rddande patentldge for torrkapningskoncept.

Val av ett eller flera koncept for vidare utveckling och utvardering.

vk wnN e

Genomgaende i projektarbetet har The Value Model anvants som produktutvecklingsmetod. Detta &r en
metod dar fokus ligger pa att forbattra kundvardet. (1)

Information for gransvardes- och matmetodstudien har framst skett genom sékning pa respektive
marknads arbetsmiljoorganisations hemsida. Kontakt via email har tagits med vissa organisationer dar
det har varit svart att hitta ett gransvarde eller dar det inte funnits nagot. Till mdtmetodstudien har ett
studiebesdk gjorts pa Goteborgs Universitet hos yrkeshygienikern Goran Ljungqvist for en djupare
forstaelse om matmetoder.

For att fa en mer detaljerad uppfattning av problemet har kundens vanor, behov och 6nskemal
undersokts. Utifran den insamlade informationen tillsammans med diskussion med Husqvarna skapades
en kravspecifikation.

Den befintliga produkten analyserades for att fa en djupare foérstaelse av maskinen och
dammuppkomsten. Liknande produkter undersoktes genom en konkurrent- och patentanalys for att se
vad det fanns for redan existerande l6sningar pa problemet. Detta gjordes framst genom sdkningar pa
Internet men dven en patentsékning (Landscape Order) bestélldes via Husqvarna.

Flertalet dell6sningar togs fram, framst genom brainstorming med avseende pa de tidigare gjorda
studierna. Dessa korsbefruktades sedan for att fa ett sa stort antal koncept som majligt.

Dessa koncept utvarderades och jamfoérdes i Pugh-matriser med avseende pa de krav och 6nskemal som
satts upp i kravspecifikationen. | den forsta sallningen jamfordes koncepten mot en noll-referenslésning
for att fa en neutral bedémning. | den andra sallningen anvandes en referenslésning i form av den bésta
|6sningen for att aterigen validera dess resultat.

Ett CAD-program (digital 3D-modellering) anvdndes for att konstruera de tva slutgiltiga koncepten. Detta
for att underlatta forstaelsen samt att inse styrkor och svagheter med koncepten.



3 GRANSVARDESSTUDIE

Med gransvarden menas i denna rapport hur mycket utslapp som far goras i luften, matt i mg/m?Iuft av
respektive amne. For komplett information angaende gransvarden samt matmetoder se Error!
Reference source not found.. De marknader som undersoktes ar Sverige, EU (inklusive Norge och
Schweiz), USA, Australien och Japan. Vart att ndmna ar att osdkerhet finns kring Japans lagkrav, de
varden som funnits antas vara rekommenderade varden. De strédngaste kraven fran samtliga marknader
finns sammanfattade i Tabell 3.1 och de strangaste rekommenderade gransvardena finns Tabell 3.2.
Gransvardena redovisade i Tabell 3.1 ar juridiskt bindande. Vardena redovisade i Tabell 3.2 &r riktlinjer,
vilka ofta anvands som underlag da nya beslut om juridiskt bindande gransvarden ska fattas pa
respektive marknad.

Definitionen av gréansvardet kan variera beroende pa vilken organisation som har satt gransvardet.
Dessa definieras dock pa sa pass liknande satt att de anses direkt jamférbara i Tabell 3.1 och Tabell 3.2.

Tabell 3.1 - Strdngaste kraven fran samtliga marknader

Amne Land Gransvirdetyp | Gransvirde (mg/m?)
Kiseldioxid USA (OSHA) | PEL 0,05*
Aluminiumoxid | Irland OEL 1

Jarnoxid Schweiz OEL 3

Kalciumoxid Sverige NGV 1

*Detta varde finns dven i Irland, Italien och Portugal.

Tabell 3.2 - Strdngaste rekommenderade grinsvirdena fran samtliga marknader

Amne Land Gransvirdetyp | Gransvirde (mg/m’)
Kiseldioxid USA (OSHA) | AL 0,025
Aluminiumoxid | Japan (JSOH) | OEL 0,5

Jarnoxid Japan (JSOH) | OEL 1

Kalciumoxid Sverige NGV 1*

*Lagkrav i Sverige som ar storre an det strangaste rekommenderade.



4 MATMETODSTUDIE

For att rattvist jamfora olika gransvarden mot varandra pa olika marknader samt att sdkerstalla att egna
produkter uppfyller dessa krav ar det viktigt att kunna mata dammhalterna pa ett korrekt satt. | ett
dokument framtaget av Arbetsmiljoverket star det utforligt beskrivet hur métningarna ska goras pa den
svenska marknaden. (9) Nedan beskrivs bade den standardiserade matmetoden for provtagning under
lang tid, samt snabbare och enklare varianter som ger ett direkt resultat.

4.1 LANGTIDSPROVTAGNING

Langtidsprovtagningen ar utformad for att mata luftkvaliteten en operator utsatts for pa den allmanna
arbetsplatsen. Det kan alltsa vara fler aspekter som spelar in &n vad en specifik maskin slapper ut.
Matutrustningen ska baras under en normal arbetsdag, det vill siga under 6-8 timmar. Utrustningen
bestar av ett filter samt en luftpump som suger luft genom filtret. Filtret placeras pa ett tankt
kavajuppslag och pumpen bars normalt vid baltet. Efter provtagning torkas filtret i ugn for att mojliggora
analys. Provtagarna kan delas in i tva kategorier; de som mater inhalerbart damm och de som méter
respirabelt damm. Vilka provtagare som &r intressanta beror pa vilket &mne som undersoks. Huruvida
dammet rdaknas som inhalerbart eller respirabelt beror pa partikelstorleken, se Figur 4.1. (10)

100 g

a0
Procent av
totalméngden T inhalerbar

- Torakal fraktion
partiklar enligt 40 ¢ Respirabé] fraktion
fraktion

standarden |

Q

1 10

Aerodynamisk diameter, um

Figur 4.1 — Inhalerbart, torkalt och respirabelt damm enligt konventionen i standarden SS-EN 481 angivna som procent av
totalmdngden partiklar pd axel Y och dammstorlek i logaritmisk skala péG axel X. (10)

4.1.1 Provtagning med IOM-provtagare

For att mata mangden inhalerbart damm samlas partiklar in med en personburen IOM-provtagare som
placeras vid ett tankt kavajuppslag, se Figur 4.2. IOM star for Institute of Occupational Medicine, vilket
var den institution som utvecklade apparaten. En pump kopplas till provtagaren och efter
testningsperioden vags provtagningskassetten. For mer information angaende IOM-provtagare samt
bilder och isartagning se SKC Inc. beskrivning av produkten. (11) Nedan har fakta listats om IOM-
provtagaren.

e Provtagningsfléde: 2,0 + 0,1 |/min
e Provtagningstid: 6 -8 timmar

e  Precision for viagning: 0,012 mg



Matosakerhet: 19-28 % for koncentrationer pa 0,2 - 20 mg/m?, med I0M-provtagare och ITM:s vagrum
(Institution for Tillampad Miljévetenskap, Stockholms Universitet).

Figur 4.2 - IOM-provtagare kopplad till luftoump

4.2 KORTTIDSPROVTAGNING

Korttidsprovtagningen sker med hjdlp av en partikelrdaknare och kan ge matdata i realtid. Till skillnad
fran langtidsprovtagning med ett filter gar det inte att analysera vad det uppmatta dammet bestar av.
Matmetoden dr mer lampad for interna tester for att till exempel utvardera koncept. Som exempel pa
en partikelrdknare ges referens, vilken ar en handhallen partikelrdaknare fran Beckman Coulter. (12)

4.3 REKOMMENDATION

Utifran samtal med yrkeshygieniker Géran Ljungkvist pa Goteborgs universitet vid institutionen Arbets-
och miljomedicin rekommenderas att inférskaffa en partikelrdknare som kan anvandas vid utvardering
av koncept. Nar sedan ett eller flera slutgiltiga koncept tagits fram bér en mer noggrann matning goras
med den standardiserade langtidsprovtagningen som definierats av arbetsmiljéverket.



5 KARTLAGGNING AV KUNDENS ROST

Som grund till arbetet med konkurrentanalys och konceptgenerering har en studie gjorts dar kundens
vanor, behov och 6nskemal undersokts. Fokus lag pa att undersoéka hur kunden anvander stenkaparna
samt huruvida skyddsutrustning anvdnds. Denna studie har gjorts utifran material som tagits fram av
Husgvarna. Materialet behandlar filmade kundbesdk och ljudupptagna interjuver som gjorts under
2010. Kundbesoken ar mestadels gjorda i USA och majoriteten av intervjuerna var med italienska
kunder, med undantag av en svensk kund.

Nedan redovisas de fragestallningar som framst beaktades nar materialet fran kundundersdkningarna
analyserades, dar fraga 1 motsvarar underkapitel 5.1 och sa vidare.

Vad for slags skyddsutrustning anvands vid kapning?

Hur kapar kunden? Halls klingan Iast i ett nedre lage eller anvands plunge-funktionen?
Forekommer egna modifieringar pa produkten?

Hur sker transport till och fran arbetsplatsen? Ar det mojligt att ta med ytterligare utrustning, till

PwNhPR

exempel en dammsugarmodul?
5. Ovriga 6nskemal fr&n kunden.

5.1 ANVANDNING AV SKYDDSUTRUSTNING

Heltackande horselskydd, skyddsglaségon och munskydd férekom mycket sallan. | vissa fall anvande
operatoren solglasdgon, vilket ger ett visst 6gonskydd. Lattare horselskydd forekom ibland. Anvandning
av andningsskydd var nast intill obefintlig, trots att en stor del operatorer kapade utan vattenbaserad
dammuppsamling dven fast en sddan funktion fanns pa maskinen.

5.2 KUNDENS KAPTEKNIK

Fran filmmaterialet ar det tydligt att ingen strukturerad kapteknik forekommer, operatérer anvander
plunge-funktionen pa olika satt. En kapvariant sags vid ett flertal tillfallen dar plunge-funktionen
anvandes tillsammans med kart-rérelser. Darfér bor uppsamlingsenheten kunna samla upp damm nar
klingan endast ar delvis nedsankt i materialet samt da klingan helt gar igenom materialet. Fran
Husqgvarna ar det sagt att det ar acceptabelt, men inte 6nskvart, att lagga in en avgransning som innebar
att klingan ar i ett last lage for att maximera dammuppsamlingen. Ett vdlutformat tillbehor bor dock inte
paverka hur kunden anvdnder produkten eller eliminera funktioner som idag anvands som saljargument
for stenkapen.

5.3 KUNDENS EGNA MODIFIERINGAR

Generellt sett verkar det vara fa modifieringar pa maskinerna pa arbetsplatserna. Det enda som
uppmarksammades var att vissa operatérer véljer att lagga stenplattor som underlag pa maskinens kart.
Detta kan vara i syfte att fa en annan arbetsstallning eller att minska kaptiden. Denna fraga ar dnnu inte
helt klargjord.



5.4 TRANSPORT AV UTRUSTNING

Transport av utrustning verkar framst ske i skapbilar. Storre tillbehor anses inte vara nagot problem sa
lange installationen ar simpel. Ett tillbehor kan i detta fall betyda en extern dammsugaranordning.
Storleken pa tillbehoret kan formodligen fa vara i klass med den befintliga hopvikta produkten. Detta
har bekraftats gentemot Husqvarna som anser hypotesen rimlig.

5.5 OVRIGA ONSKEMAL

Forutom det som har diskuterats ovan var det dven tydligt att manga kunder vardesatter mojligheten till
att halla arbetsplatsen sa ren som majligt. En valutformad torrkapningsprodukt kan vara till férdel,
eftersom kunder har uttryckt missndje dver vatten och slurry-stank vid anvandning av maskinen.
Tillbehoret bor heller inte paverka effektiviteten eller komplexiteten i kapprocessen.



6 KRAVSPECIFIKATION

De krav och 6nskemal som sammanstallts i kravspecifikationen har kartlagts utifran hela produktens
livscykel for att fanga upp krav och 6nskemal fran ett sa stort antal parter som mojligt. De flesta
specifikationer har identifierats utifran genomgang av kundundersékningarna samt i diskussion med
Husqvarna. Aven det som presenteras i Kapitel 5 - Kartlaggning av kundens rést har legat som underlag
for kravspecifikationen.

De tydligaste kraven fran Husqvarna ar samlade under dammuppsamlingskategorin, dar de lagkrav och
rekommendationer som finns for gransvarden har listats, vilka produkten maste klara av att folja.
Produktens prestanda och dess funktioner far inte paverkas allt fér mycket pa grund av tillbehéret samt
de yttermatt som finns pa den befintliga produkten inte bor paverkas namnvart. En annan aspekt att ta
hansyn till &r att maskinens totala vikt inte far éverskrida det krav som redan finns. Flertalet av kraven
och 6nskemalen dr gemensamt framtagna med Husqvarna. De lagkrav och rekommendationer som
stallts pa vibration och ljudniva har hamtats fran arbetsmiljoverkets hemsida. (13)

Vid genomgang av de kundundersdkningar som gjorts framkom att kunden lagger stor vikt vid effektivt
arbete. Darfor vill inte kunden lagga mycket tid pd att montera och transportera sin maskin, detta kunde
definieras som krav och 6nskemal fran kundens sida. Utifran all sammanstélld data kunde en
kravspecifikation upprattas, se Error! Reference source not found.. For en sammanfattning med de
viktigaste kraven och 6nskemalen listade se Tabell 3.1.



Tabell 6.1- Sammanfattad kravspecifikation

Chalmers Kravspecifikation
Dammuppsamlingstillbehér fér torrkapning
Utfardare: Projektgruppen Skapad: 2015-05-05
Modifierad: 2015-05-16
. Verifierings-
Kriterie Malvarde K/O | Vikt metod Referens
1. Prestanda
1.1 Maskinprestanda 3hp K Funktionstest | Husqvarna
Max 1 mm
1.2 Precision i snitt felmarginal K Funktionstest | Husqvarna
1.3 Medgor 45° vinkel-kapning Ja 6] 3 Funktionstest | Husqvarna
14 Medgér plungekapning Ja K Funktionstest | Husqvarna
15 Medgor 2-pass kaphing Ja 0 Funktionstest | Husqvarna
1.6 Motorspecifikation pa tillbehor Max 3 hp ) Funktionstest | Husqvarna
7. Storlek
7.1.1 Kapmaterialets bredd 450 mm K Konstruktion Produktplanering
7.12 Kapmaterialets langd 450 mm K Konstruktion Produktplanering
7.1.3 Kapmaterialets djup (1-pass cut) 127 mm K Konstruktion Produktplanering
7.1.4 Kapmaterialets djup (2-pass cut) 205 mm K Konstruktion Produktplanering
7.2.1 Hela produktens bredd Max 650 mm K Konstruktion Produktplanering
7.2.2 Hela produktens langd Max 1145 mm K Konstruktion Produktplanering
7.2.3 Hela produktens hojd Max 1450 mm K Konstruktion Produktplanering
7.3 Stativkonflikt Nej K Konstruktion Produktplanering
8. Vikt
8.1.1 Totalvikt fér produkt Max 63 kg K Konstruktion Produktplanering
8.1.2 Totalvikt for tillbehor Max 25 kg o] 5 Konstruktion Produktplanering
8.1.3 Maxvikt for material Max 40 kg o] Konstruktion Produktplanering
10. Ergonomi
2 personer for att
10.1 Transporterbarhet av hel produkt lyfta 25 kg vardera K Konstruktion | Husgvarna
Transporterbarhet av externt 2 personer for att
10.2 tillbehor lyfta 25 kg vardera K Konstruktion Husgvarna
10.3 Vibration 5 m/s"2 K Konstruktion Lagkrav
10.3 Vibration 2 m/s"2 ) 5 Konstruktion Husqvarna
10.4 Ljudniva 85 dB K Konstruktion Lagkrav
10.4 Ljudniva 80 dB ) 5 Konstruktion Husqvarna
12. Sékerhet
12.1 Klamrisk Obefintlig K Konstruktion Husgvarna
12.2 Skarrisk Obefintlig K Konstruktion Husgvarna
13. Dammuppsamling
13.2.1 Gréansvarde for kiseldioxid 0.05 mg/m”3 K Konstruktion Lagkrav
13.2.2 Gransvarde for kiseldioxid 0.025 mg/m"3 ) 5 Konstruktion Husgvarna
13.3.1 Gransvarde for aluminiumoxid 1 mg/m"3 K Konstruktion Lagkrav
13.3.2 Grénsvarde for aluminiumoxid 0.5 mg/m”3 ) 5 Konstruktion Husgvarna
134.1 Grénsvarde for jarnoxid 3 mg/m"3 K Konstruktion Lagkrav
13.4.2 Gréansvarde for jarnoxid 1 mg/m"3 o] 5 | Konstruktion | Husqvarna
13.5 Gransvarde for kalciumoxid 1 mg/m"3 K Konstruktion Lagkrav
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7 BEFINTLIGA PRODUKTER

Analysen av redan existerande produkter har gjorts i fyra steg. Husqvarnas befintliga produkt
undersoktes, en enkel konkurrentanalys genomférdes, en patentsokning 6ver liknande produkter samt
analys av en tidigare gjord studie fran Husgvarna.

7.1 HUSQVARNAS PRODUKT

Produktens dammbildning kan beskrivas som en odnskad funktion. En analys av den befintliga
produkten, MS 360, gjordes i Husqvarnas lokaler i Jonsered for att se hur mycket damm som bildas, dess
spridning samt for att kunna gora en funktionsanalys. Detta gjordes genom att kapa sten, for att
efterlikna normal anvandning. Ett antal stenar kapades for att med blotta 6gat se hur dammet beter sig
nar klingan gar genom materialet. Dammstrémmen far en utgangshastighet tangentiell till klingans
angreppspunkt pa materialet. Fran klingan och cirka en meter bakat var strémmen relativt
koncentrerad, férutsatt att dammet inte traffade nagot hinder som skapade turbulens. | Figur 7.1 syns
dammets vag tydligt.

Figur 7.1 - Dammets vdg MS 360 utan dammuppsamling

7.2 PATENTSOKNING

Patentsokningen gjordes externt pa uppdrag av Husqvarna. Bestéllningsdokumentet som anvandes ses i
Error! Reference source not found.. Patentsokningen resulterade i dver 300 resultat, vilket medforde en
grov gallring nédvandig. Patentsokningens resultat i sin helhet ses i Error! Reference source not found..
Nedan redovisas fem patenterade konceptlésningar vilka [6ser dammuppsamlingsproblemet pa olika
satt.

7.2.1 Cyklonuppsamling
| denna uppfinning utnyttjas hastigheten och vinkeln pa dammet fran klingan som samlas upp i ett
cyklonfléde som fér dammet vidare ned till en uppsamlingsbehallare, se Figur 7.2. (14) Det som ses pa
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bilden ar klingan med motor (nummer 53 i Figur 7.2) samt en struktur som haller samman hela
konstruktionen. Behallaren dar cyklonsuget finns illustreras av punkt 2 och 3 i Figur 7.2. (15)

Figur 7.2-— Patent, Aoyama 2008

7.2.2 Dammsugarmunstycke

Ett antal av de patent som undersokts har en intern eller extern dammsugare kopplad till stenkapen pa
ett eller annat satt. Det som kan ses ar att det finns ett antal smarta fastpunkter for munstycket pa
dammsugaren som gér uppsamlingen mer effektiv. Nedan illustreras en lite mer komplex rérgeometri
som ges extra fart nar det passerar motorflakten, se Figur 7.3. (16), (17) Nedan syns en liknande
|6sningsprincip men som har munstycket bakom klingan direktkopplat till en dammsugare, se Figur 7.4.
(18), (19)
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Figur 7.3 — Patent, Qing-qi, 2012
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Figur 7.4 — Patent, Makita Corp. 2001

7.2.3 Omledning avdamm med hjilp av lufttryck
Med hjalp av lufttryck leds dammet in i en behallare dar dammet ansamlas som kan ses i Figur 7.5. (20)
Luft blases genom stenkapens sprangskydd dar den ocksa komprimeras for att skapa ett lufttryck. (21)
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Figur 7.5 — Patent, Saito, Terajima, & Takano, 2007

7.2.4 Dammsugarkapa
Denna l6sning har tre stycken hal for dammsugarmunstycken i klingskyddet och bilden kan ses nedan
som Figur 7.6. (22), (23)

Figur 7.6 — Patent, Martin 2008

7.2.5 Dammskydd

Ett dammskydd (nummer 50 i Figur 7.7), i detta fall i form av en perforerad lada, samlar férst upp allt
damm innan det sugs bort (nummer 51 i Figur 7.7). Det gar dven att fylla behallaren tills den &r full och
sedan tdmma den enligt Figur 7.7. (24), (25)
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Figur 7.7 — Patent. David 2014

7.3 KONKURRENTANALYS

En sammanstéllning 6ver konkurrerande torrkapningskoncept redovisas nedan, under respektive
tillverkare. Sammanstallningen bestar av produkter som riktar sig till marknaden for torr
dammuppsamling.

7.3.1 EDCO

Till foretagets tva modeller finns ett dammuppsamlingstillbehdr som monteras langst bak pa maskinen.
Detta tilloehor kopplas till en dammsugare och ersatter det vattenbaserade dammuppsamlingssystemet
som finns pa originalstenkaparna. (26)

7.3.2 MK Diamond

MK Diamond har for ndrvarande tva torrkapningslésningar vilka bada anvander sig av en dammsugare
for att samla upp dammet. Den ena produkten ar anpassad for en av deras mindre stenkapar och
fungerar pa samma satt som EDCO:s I6sning. (27) Deras andra produkt ar anpassad for en av deras
storre stenkapar och har en liknande utformning, undantaget att tillbehéret monteras pa det rorliga
kapbordet. Detta tillbehor ar tankt att anvandas tillsammans med en produkt fran iQ Power Tools. Enligt
MK Diamond ska denna kombination klara OSHA:s krav pa utsldpp av kiseldioxid. (28)
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7.3.3 iQ Power Tools

Foretaget iQ Power Tools specialiserar sig pa produkter med torr dammuppsamling. For bordssagar har
iQ tre l6sningar, en fristdende bordssag med inbyggd dammsugare, som de havdar ska klara av att
minska dammspridningen med upp till 99,5%. (29) De har dven ett tillbehor, avsett att anvandas
tillsammans med en av MK Diamond:s mindre bordssagar som precis som ovanstaende, har en
dammsugare undertill och ett skydd bakom som hindrar dammspridningen. (30) En serie med
dammsugare som varierar mellan 3 och 13 hk finns ocksa att koppla samman med flertalet av sdgarna.
(31)

7.4 ANALYS AV HUSQVARNAS KONCEPTSTUDIE

Husgvarna har mellan 2010 och 2011 gjort en studie rérande torrkapning. Koncept samt prototyper togs
fram, samt gjordes tester pa. Studien har till viss del legat som grund till projektets arbete. Dessa kan
dock inte beskrivas narmre pa grund av sekretess.
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8 KONCEPTGENERERING

Infor konceptgenereringen genomfordes en principiell konceptanalys for att 6ka forstaelsen for hur
dammet beter sig. Sjdlva konceptgenereringen gjordes i tva steg; en kreativ del dar fokus lag pa att
skapa dellésningar samt en systematisk del med korsbefruktning av dellésningarna.

8.1 PRINCIPIELL KONCEPTANALYS

Nagra tidiga principiella konceptanalyser gjordes av projektgruppen i samband med nuldgesanalysen av

den befintliga produkten. Testerna dokumenterades pa bild och film fér senare referens. | figurerna i
stycke 8.1 ses projektgruppen i arbete. Bland annat studerades det hur placeringen av ett
dammsugarmunstycke paverkar dammuppsamlingen. Det framgick tydligt att den dammsugare som
anvandes i testerna var for svag for att kraftigt kunna andra dammets riktning. Genom att placera
munstycket direkt i dammstrommen blev uppsamlingen betydligt mer effektiv, se Figur 8.1.

Figur 8.1 — Dammuppsamling med dammsugare i “perfekt” h6jd

| Figur 8.2 har munstycket placerats pa sidan om klingan. Trots att avstandet mellan munstycke och
klinga ar ganska litet, ungefar en centimeter, var I6sningen ineffektiv. Nar munstycket placeras cirka 1
millimeter ifran visade det sig mycket effektivare. Liknande resultat ndddes vid anviandandet av tva
dammsugare pa samma satt, dar munstyckena placerades pa vardera sida om klingan, se Figur 8.3.
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Figur 8.2 — Dammuppsamling med dammsugare ndgon centimeter fréan klingan

Ett fatal tester gjordes med ett kraftigt forstorat munstycke, med fran boérjan synligt gott resultat vilket
kan ses i Figur 8.4. Designen kan forbattras kraftigt och verkade intressant att undersdka narmre senare
i projektet. Det upptacktes dock att damm samlades i nedre kanten av munstycket och dammsugarens
luftfléde verkade inte racka till.
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Figur 8.4 — Dammuppsamling med principiell tratt

8.2 KREATIV PROCESS

Den kreativa processen utférdes pa tva satt. Dels separat for gruppens medlemmar, dar idéerna sedan
presenterades for resten av gruppen, dels i form av Brainstorming-moten i grupp, for att kunna dela
med sig av sina idéer och darifran skapa nya. Nedan redovisas dellésningarna som gruppen kom fram
till.

8.2.1 Dellésning 1 - Kroken
Ett enkelt och billigt plastror som med hjalp av en kldamma kan sattas fast pa kanten av stenkapen. En
krokning pa roret gor den mer rorlig och gar att anpassa for att samla upp det mesta av dammet.
Eventuellt kan en liten dammsugare tillkopplas for att fa extra sugkraft, se Figur 8.5.
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Figur 8.5 - Dellésning 1
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8.2.2 Dellosning 2 - Forlaggning av klingskydd

Konceptldsningen utgor en forlangning av klingskyddet som ar fast i ett gangjarn som falls upp néar
karten trycker mot forlangningen. | forlangningen finns ett integrerat munstycke som leder resten av
dammet vidare till en dammsugare eller behallare for insamling, se Figur 8.6.
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Figur 8.6 - Dellésning 2

8.2.3 Dellésning 3 - Modifierad kart
Detta forslag innebér att karten modifieras sa att dammutsug finns langs med kanalen som klingan gar
ned i, se Figur 8.7. Konceptet kan endast samla upp damm vid kapning i helt ned-plungat lage sker.

kK<)

Figur 8.7 - Dellésning 3

8.2.4 Dellosning 4 - The box

Maskinen innesluts i en lada som endast ar 6ppen mot operatéren. Tanken ar att dammet ska stoppas
och sedan |atas falla ned till férvaring. Kan eventuellt kombineras med ett utsug i botten eller fldktar for
att kontrollera luftflédet i Iadan, se Figur 8.8.
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Figur 8.8 - Dellésning 4
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8.2.5 Dellosning 5 - Uppercut

Losningsforslaget har samma princip som koncept 1. Uppsamlingssystemet ar dock helt fristdende och
placeras pa lampligt stélle bakom maskinen, se Figur 8.9. Munstycket placeras sa ndra uppkomsten av
dammet som mojligt. Nar karten trycks mot uppercuten kan den béjas bakat.

Figur 8.9 - Dellésning 5

8.2.6 Delldsning 6 - Flexibel arm

En bojbar arm fasts i ramen eller under karten. Armen ar ett munstycke till en dammsugare, och nar
karten gar emot den bojs armen nedat, se Figur 8.10 och Figur 8.11. Tanken ar att armen ska fanga det
damm som riktas bakat nar kapning sker utan att ha plungat i bottenlaget.

Figur 8.10 - Dell6sning 6

Figur 8.11 - Dell6sning 6

21



8.2.7 Dellosning 7 - Sprangskyddsuppsamling

Ett munstycke for uppsamling placeras i sprangskyddet for att samla upp dammet innan det har
mojlighet att spridas. Konceptet kan ha god potential, forutsatt att det realiseras pa ett bra satt. Saker
som god utformning av sprangskydd och placering av till exempel utsug ar av stor vikt. Eventuellt kan
det vara till fordel att forstarka rotationen av luften vid klingan med hjalp av en mindre flakt eller
liknande, se Figur 8.12.

Figur 8.12 - Dellésning 7

8.2.8 Delldsning 8 - Stationidrt munstycke under klinga

Ett munstycke placeras under klingan och fasts pa ett sddant satt att karten ror sig i forhallande till
munstycket, se Figur 8.13. Munstycket ska alltsa alltid vara placerat under klingan och fanga upp det
damm som bildas nar materialet kapas med plungen i bottenlaget.

Figur 8.13 - Dellésning 8

8.2.9 Dellosning 9 - Fjaderbelastat munstycke intill material

Fjaderbelastade munstycken som trycks mot materialet som kapas, placerade pa vardera sida om
klingan, s ndra som majligt for att fanga dammet precis vid klingan. Denna I6sning samlar upp det
damm som bildas nar kapning endast sker delvis genom materialet. Se Figur 8.14 for illustration.
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Figur 8.14 - Dell6sning 9
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8.3 KORSBEFRUKTNING

Dellésningarna sammanstalldes i en morfologisk matris fér att ta fram ett antal helhetslésningar. | en
morfologisk matris delas koncept och dellésningar upp i ett antal funktionskategorier, for att sedan
kunna skapa kombinationer av dessa. | matrisen representerar varje kolumn en dell6sning, raderna
beskriver aspekter av [6sningarna. Se Tabell 8.1.

Tabell 8.1 - Morfologisk matris

Stationart Fjaderbel.
munstycke Munstycke
under klinga intill material

Forlagning av Modifierad Sprangskyddsup

Kroken The box Uppercut Flexibel arm

sprangkydd kart psamling

Placering Sprangskyddsfor Runt hela Bakom
uppsamling  Bakom klinga P g y = . Bakom klinga Bakom kart Spragskydd - material,
N lagning maskinen ool R
ej plunge intill klinga
Metoc! Dammriktning DA TR Finga Dammriktning Dammriktning DG
uppsamling + - + + - Dammsugare
. dammsugare dammet dammsugare
ej plunge dammsugare dammsugare  dammsugare

upla::;::;i _ _ | kart, langs  Runt hela ) _ _ | kart, under .
PP g med kanalen maskinen klingan

bottenplunge

u n;eat;:‘l:'in . : Dammsu Fanga . ) _ Dammriktning .
PP g J dammet + dammsug

bottenplunge

GCINEIT Dammsugare Dammsugare Dammsugare "Oppe.n Dammsugare  Dammsugare Dammsugare Dammsugare Dammsugare
damm forvaring
Fastpunl.(t = Bakdel av ram Klingskydd | kart TR .hela = Ramen under Spréangskydd loivalred
maskin maskinen karten kart

8.4 GENERERADE KONCEPT

Nedan redovisas de koncept som genererats med hjalp av den morfologiska matrisen. Koncepten bestar
av kombinationer fran de tidigare beskrivna dellésningarna och syftar till att vara kompletta l6sningar pa
problemet.

8.4.1 Koncept1och?2

Koncept 1 kombinerar den flexibla armen (dellésning 6) tillsammans med en modifierad kart med utsug
langs med kanalen (dellésning 3). Koncept 2 bygger pa samma princip, men utsuget undertill ar
stationart under klingan och karten ror sig i forhallande till utsuget (delldsning 8). Den flexibla armen
forvantas fanga det mesta av dammet som bildas nar kapning endast sker delvis genom materialet och
utsuget under forvantas fanga det mesta av dammet som bildas vid genomgaende kapning. For
illustration, se Figur 8.15.
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Figur 8.15 - Koncept 1 och 2

8.4.2 Koncept3

Konceptet kombinerar ett utsug i sprangskyddet (dellésning 7) samt ett fixt utsug under klingan
(dellésning 8). Eventuellt kan en impeller anvandas for att forstarka rotationen av luften inuti
sprangskyddet och pa sa satt effektivisera dammuppsamlingen. Utsuget i sprangskyddet forvantas samla
upp dammet som bildas vid ej genomgaende kapning och utsuget under klingan forvantas samla upp
dammet som bildas vid genomgaende kapning. For illustration, se Figur 8.16.

—
Luftflode

J, Luftflode

Figur 8.16 - Koncept 3

8.4.3 Koncept4
Konceptet utgar fran den flexibla armen (dellésning 6), men dess fast- och rotationspunkt ar i
sprangskyddet. Nar karten gar emot armen bojs den bakat. For illustration, se Figur 8.17.

Luftflode

Q @)

Figur 8.17 — Koncept 4

8.4.4 Koncept5och6
Koncept 5 kombinerar det fjiaderbelastade utsuget (dellésning 9) som trycks mot materialets baksida
samt den modifierade karten med inbyggt utsug under materialet (dellésning 3). Koncept 6 bygger pa
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samma princip, men anvander sig av ett fixt utsug under klingan (delldsning 8) for att samla upp det
damm som bildas vid genomgaende kapning. For illustration, se Figur 8.18.

Luftflode

Fjaderbelastning

N

Figur 8.18 - Koncept 5 och 6

8.4.5 Koncept7
Koncept 7 kombinerar dellésning 1 och 3, det vill sdga ett munstycke kopplat till en dammsugare

monterat pa karten bakom klingan, samt utsug i karten under materialet. Munstycket bakom klingan
forvantas samla upp mycket av det damm som bildas vid ej genomgaende kapning och utsugen i karten
forvants samla upp det damm som bildas vid genomgaende kapning. For illustration, se Figur 8.19.

Luftflade
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Luftflode

Figur 8.19 - Koncept 7
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9 KONCEPTVAL

Initialt stalldes ett antal utvarderingskrav upp i samarbete med Husqvarna, vilka sedan viktades pa en
skala 1-5 (. Dellésning 4, The box, har i utvarderingen behandlats som ett komplett koncept.

Tabell 9.1). Dessa krav anvandes sedan som ett stdd i konceptvalet. Kundvarde syftar till att det ar
kunden som ar intresserad av egenskapen. Lagkrav maste enligt lag uppfyllas koncept som inte uppfyller

dessa tas inte vidare. Dellésning 4, The box, har i utvarderingen behandlats som ett komplett koncept.

Tabell 9.1 - Viktade utvirderingskriterier

Prioritet
Kriterium

Prioritet
Kriterium

Prioritet
Kriterium

Prioritet
Kriterium

Prioritet

Kriterium

Prioritet

Kriterium

Prioritet
Kriterium

3

Kundvadrde

Gar ej

Fungerar men utan uppsamling
Fungerar med uppsamling

Kundvarde

Mer an 2 personer

2 personer for att lyfta och
25kg/person

Mindre an 2 personer

Kundvérde

Utfors av serviceverkstad
Anvandare - Tidskrdvande
Anvandare - Snabbt

Kundvadrde

Ej enligt specifikation

Inom specifikation begransad
effekt

Enligt specifikation full effekt

Kundvédrde

Stor paverkan pa maskinens
yttermatt

Liten paverkan pa maskinens
yttermatt

Paverkar inte maskinens yttermatt

Kundvarde
Mer &n 2000 kronor
Mellan 1000-2000 kronor

Mindre an 1000 kronor

Kundvarde

Paverkar kartrorelsen kraftigt
Paverkar kartrérelsen mattligt
Paverkar inte kartrorelse

= O

Kundvarde
Gar ej

Fungerar med begréansad effekt

Fungerar med full effekt

Baskrav
Paverkar effekten mycket

Paverkar effekten lite
Paverkar inte effekten

Kundvarde

Begransad uppsamling
Mattlig uppsamling
Samma uppsamling

Kundvarde

Mer an 2 personer

2 personer for att lyfta och
25kg/person

Mindre an 2personer

Kundvarde
Utfors av serviceverkstad

Anvandare - Tidskravande
Anvandare - Snabbt

Kundvarde
Uppfyller inte lagkrav
Uppfyller lagkrav men inte

rekommendationer

Uppfyller rekommendationer

Kundvarde

Gar ej

Fungerar med begransad effekt
Gar med full effekt

Kundvarde
Har inte utvecklingspotential

Kan malas
Har utvecklingspotential

Producentonskemal

Ej tillracklig dammuppsamling
Tillracklig dammuppsamling

Mer an tillracklig dammuppsamling

Kundvarde
Stativkonflikt finns

Stativkonflikt finns inte
Stativ kravs ej

Lagkrav

Klingan syns inte tydligt

Klingan syns tydligt

Lagkrav

Tillbehoret gor produkten farligare
att anvanda

Tillbehoret ar mattligt sakert att
anvanda

Tilloehoret ar mycket sakert att
anvanda

Nagra kriterier ur . Delldsning 4, The box, har i utvarderingen behandlats som ett komplett koncept.
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Tabell 9.1 plockades ut for att skapa en enkel elimineringsmatris (Tabell 9.2). De koncept som inte
forvantades att klara de uppsatta kraven uteslots fran vidare utvardering.

Tabell 9.2 - Elimineringsmatris

Transporterbarhet
Tillracklig dammuppsamling
Ingen stativkonflikt
Klingans synlighet

Rimlig tillverkningskostnad
Vidare utvardering

De koncept som klarade kraven enligt Tabell 9.2 utvarderades darefter med hjalp av Pugh-matriser

(Tabell 9.3 och

¥ Dellosning 4

Nej

Koncept 1

Koncept 2

Koncept 3

Koncept 4

Nej

Koncept 5

X X X X

Nej

Nej

Koncept 6

xX X X X

I Koncept 7

—
Q

Tabell 9.4). Detta gjordes i tvd omgangar, med olika referenslosningar, for att bekrafta resultatet. | den

forsta Pugh-matrisen (Tabell 9.3) anvdndes en pahittad I6sning med 0 i betyg pa alla punkter som
referens. Viktningen fran . Dellésning 4, The box, har i utvarderingen behandlats som ett komplett

koncept.

Tabell 9.1 har anvants i Pugh-matriserna. Resultatet fran Pugh-matriserna, i kombination med
diskussioner inom projektgruppen, resulterade i ett beslut om fortsatt arbete med koncept 2 och

koncept 3.

Tabell 9.3 - Initial Pugh-matris

4\ Viktning | Koncept 1 Koncept2 Koncept3 Koncept7 Ref.

45° cut

Plunge

2-pass cut
Transporterbarhet av tillbehor
Design

Modifierbarhet

Olika materialtyper
Bredd/Langd/Material
Transporterbarhet
Yttermatt forandring
Montering av tillbehor
Klingans synlighet
Vibration och Ljudniva
Sakerhet

3

U b 0 b WU B DNMNDN OGN WOV

0

R R R R R OO0 00O R R R R

0

U b 01 A WO OOONUL N WU

0

P P P PP OFR OOPRPRPRPR PR

0

u b 0 B WO P OONULNWU

1

R PP OR ORRORRERR

3

o b 01O WO PSP ONMNULDNDWM

1

P PR P OOR R ORRLRRL PR

3

o b 01 p OO AP ONMNULDNWM

0

O O OO OO OO o o o o o
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Summa

Vidare utvardering

Tabell 9.4 - Slutgiltig Pugh-matris

Koncept 3

Viktning | (Referens) Koncept 2 Koncept 7

Plunge

Transporterbarhet av tillbehor

____
Modifierbarhet
____
Bredd/Langd/Material

___
Yttermatt forandring
____
Klingans synlighet

___

Sékerhet

Summa

Vidare utvardering



9.1 VALDA KONCEPT

De valda koncepten 2 och 3 ritades upp med CAD for att tydligare illustrera deras tilltanka funktioner. De
tva valda koncepten kan delas in i tva respektive delsystem, ett system fér dammuppsamling vid helt
genomgaende kapning och ett system for dammuppsamling vid delvis genomgaende kapning. Bada
koncepten anvander sig av samma system for uppsamling av damm vid helt genomgaende kapning.
Detta system illustreras av de rosa delarna i Figur 9.1.

Figur 9.1 - CAD-modell av de valda koncepten monterade pG MS 360

Det gemensamma systemet bestar av en avlang stationar skena som loper langs med maskinen. Kartens
rorelse langs med maskinen sker i forhallande till skenan. Anledningen till att skenan ska vara fixerad pa
ett och samma stélle ar att den innehaller luftkanaler och ett utsug, se Figur 9.2, som alltid ska vara
placerade precis under klingan for att uppsamlingen av dammet ska ske sa nara kapningen som mojligt,
samtidigt som utsugets storlek halls till ett minimum. Ett mindre utsug medverkar till att en mindre
kraftfull dammsugare krévs, vilket bidrar till att halla nere bade pris och vikt. For att skenan ska fa plats i
kanalen pa karten maste karten modifieras sa att kanalen blir bade bredare och djupare.
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Figur 9.2 - Detaljbild pG uppsamlingssystem fér helt genomgdende kapning

Koncept 3 anvander sig av ett uppsamlingssystem som ar integrerat i sprangskyddet for uppsamling av
det damm som bildas vid ej helt genomgaende kapning. Systemet &r illustrerat i ljusblatt i Figur 9.1 och
Figur 9.3. En dammsugare kopplas till ett utsug i sprangskyddets fram- eller ovankant. Tanken ar att
luften inuti sprangskyddet ska rotera med hjalp av klingans rorelser och pa sa satt dra med sig dammet
till utsuget. Nagot som inte illustreras ar en komplimenterande rorlig férlangning av sprangskyddet,
monterad bakom klingan. Denna ska hdanga ned precis bakom materialet som kapas for att samla upp
dammet som skjuts ut horisontellt.

Figur 9.3 - Dammuppsamling integrerad i sprdngskyddet
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Koncept 2:s system fér uppsamling av damm vid delvis genomgaende kapning illustreras med gront i
Figur 9.1 samt Figur 9.4. Systemet bestar av en ihalig arm fast pa sprangskyddets bakkant i gangjarn. Till
armen kopplas en dammsugare, med utsuget riktat uppat. Aven i detta koncept har projektgruppen
arbetat med de luftstrommar som skapas av klingans rotationsrorelser. Dammet traffar armen bakom
klingan och sugs darefter ut genom utsuget. For att forhindra att dammpartiklar férsvinner bort fran
armen ar armens ihalighet dels ratt djup och dels utformad med "lappar” for att férhindra att dammet
traffar uppsuget och vander ut igen. Vid kapprocessen nar arbetsmaterialet eller karten traffar utsuget
viks denna bakat for att kunna vara sa nara punkten for dammuppkomst som majligt. Nar utsuget viks
bakat kan det uppsta en springa mellan karten och utsuget vilket bor undersékas narmre med till
exempel en gummilist som kan expandera.

Figur 9.4 — Dammuppsamling placerad bakom klingan
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10 DISKUSSION OCH FORTSATT ARBETE

Pa grund av tidsbrist har projektgruppen inte haft mojlighet att tillverka fysiska prototyper och darmed
inte heller kunnat utvardera en sadan. For att kunna avgora huruvida dammuppsamlingen hos ett
koncept fungerar tillrackligt bra kravs fysiska tester pa den befintliga maskinen. Detta projekt har
resulterat i en god grund for att gora detta med tva konceptforslag som lagts fram for vidare
utvdrdering.

For att pa ett repeterbart satt kunna utvdrdera koncept mot varandra ar det lampligt att ta fram en, for
Husgvarna, intern provningsmetod for matning av dammutslapp. Grunderna for utférande av ett sadant
prov finns presenterade i kapitel 4 - Matmetodstudie. Det &r vart att notera att ett sadant test inte
nodvandigtvis kommer att vara jamforbart med de gréansvarden som finns pa olika marknader, eftersom
dessa ar baserade pa dammkoncentrationen i luften pa en viss arbetsplats, snarare dn dammutslappet
fran en specifik maskin. Daremot kan testet anvandas for att jamfora prestandan hos olika prototyper, i
syfte att anvdanda provresultatet som stod i ett slutgiltigt konceptval.

Ett naturligt ndsta steg i arbetet med torrkapningskoncept dr en mer noggrann utformning av de tva
konceptforslagen som projektgruppen lagt fram. De CAD-modeller som finns idag ar till for att illustrera
tillbehorets funktion. En mer noggrann utformning av dessa modeller skulle méjliggora tillverkning av
prototyper. Detta kommer dven att gora det mojligt att testa hur till exempel utformning och placering
av insug och luftkanaler paverkar produktens prestanda. Aven andra saker maste undersokas, till
exempel hur uppsamlingssystemet placerat under materialet paverkas av smuts och sma bitar fran
arbetsmaterialet. For att inte paverka anvandarupplevelsen kan en mer avancerad konstruktion med
glidskenor komma att kravas.

Angaende ett fortsatt konceptuellt arbete har ett antal mojligheter diskuterats. For
uppsamlingssystemet som ar placerat under materialet har det inom projektgruppen forts diskussioner
om hur det skulle ga att mojliggéra kapning i 45° och 22,5°. Detta skulle vara mojligt att géra genom att
systemet bestar av tre skenor, istéllet for en som det gér for narvarande. De tre olika skenorna placeras i
varsin kanal i karten och anvandaren skulle ha méjligheten att vélja vilken av kanalerna som
dammsugaren ska vara kopplad till. En annan mojlig |6sning ar att gora ett system dar endast en skena
anvands, men med mojligheten att flytta denna mellan kanalerna i karten.

Angaende uppsamlingssystemet placerat i sprangskyddet ar det mojligt att uppsamlingen kan
effektiviseras med hjalp av en impeller monterad pa klingans axel. Tanken ar att detta skulle forstarka
rotationen av luften inuti sprangskyddet och pa sa satt hjalpa till att transportera dammet till utsuget.
Det har dven noterats att med den nuvarande konstruktionen sa ar kapning i 45° och 22,5° med
dammuppsamling i sprangskyddet och i systemet med en arm bakom klingan mdjlig.

For uppsamlingssystemet med en arm placerad bakom klingan bor framtida fokus ligga pa en val avvagd
utformning av armen med avseende pa krokning, langd och bredd. Eftersom armen kommer att glida
mot materialet som kapas ar det viktigt att det dels kan hantera material av varierande storlek samt att
rorelsen maste ske smidigt nog for att inte skapa en hackig kédnsla i kartrérelsen.

En rapport om gruppens samarbete finns i Bilaga E — Rapport éver individuella bidrag.
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Forkortningslista

Organisationer och myndigheter

e ACGIH - American Conference of Governmental Industrial Hygienists, amerikansk
medlemsbaserad organisation for att forbattra arbetsmiljon (1).

o AV - Arbetsmiljoverket, svensk organisation som har regeringens och
riksdagens uppdrag att arbetsmiljo- och arbetstidslagstiftningar féljs (2).

e EU - Europeiska Unionen, ar ett politiskt partnerskap mellan 28 lander (3).

e JSOH - Japanese Society for Occupational Health, japanska motsvarigheten till
Svenska Arbetsmiljoverket (4).

e NIOSH - National Institute for Occupational Safety and Health, amerikansk
myndighet for sakerhet och hélsa, ger rekommenderade gréansvarden (5).

e OSHA - Occupational Safety and Health Administration, amerikansk myndighet
med syfte att uppratthalla sakra och halsosamma arbetsvillkor (6).

e WHS - Work Health and Safety, Australiens motsvarighet till Svenska
Arbetsmiljéverket (7).

Gransvardestyper

o AL - Action Level, gransvarde som ger indikation att vidta atgarder (8).

o KTV - Korttidsvarde, anger ett rekommenderat hogsta varde for exponering
under en referensperiod av 15 minuter (9).

¢ NGV - Nivagransvarde, anger ett hygieniskt gransvarde for exponering under en
arbetsdag, normalt 8 timmar (9).

e OEL - Occupational Exposure Limit, gransvarde for farlig substans i luften dver
en 8 timmars arbetsdag (10).

e PEL - Permissible Exposure Limit, beskrivs p4 samma satt som NGV (8).

e REL - Recommended Exposure Limit, rekommenderat gréansvarde (11).

e TWA - Time-Weighted Average, viktat tidsgransvarde kan anvandas nar bade
koncentration och tid for exponering varierar dver tiden (12).

Ovrigt
e CAS - Chemical Abstracts Service, ar unika numeriska identifierare for alla slags

amnen som beskrivits i publicerad litteratur (13).
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Innehallsforteckning

I 2 T o | U T U 1
1.1 Stendamm OCh NAISOIISKEN ....... .. e 1
2 Y o | =T ] ] T T PSS 2

2 GrANSVAITESSIUIE ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aaaeeas 3
A RV T 1= S SSPPPPPRRRIN 3
2.2 AUSETALIEN ..o 4
A 1 = O PRSP TPTTTR R PPSUPPPPPPPPIN 5
2.4 USA ettt E et bt e e b et et et et b e e e anat e e e nbeeennreeens 6
AN - T oI | o R PP PP SRPPPPPPPPIN 7

S IMABLSTUIE ...ttt e oo e ettt e e e e e et e e e e e e e e r e e e e e e e aan 8
I I 14 To 1o ] o o)V v=To | 1 g Vo [N ST PRORRUPROPRRORN 8
3.1.2 Provtagning med IOM-PrOVIAQAIE.........cuuuuuiiiieeeeieeeiiiiee e e e e eettee e e e e e e e eeaate e e e e e e e e aeanens 8
3.2 KOrttiASPrOVEAGNING.....cceiieiiieieiieeee ettt ettt 9
3.3 REKOMMENUALION ...ttt e e e e s e e e e e e e e reeeeeas 9

T (=T =] 0 1S ) PP PP PP PP PPPPPPPPPP 10

211 F= Vo [ R 13

Bilaga A - Sammanstalld data fran matvardesstudie.............oeeeeevveeieeciiee e 13



1 Bakgrund

Forstudiens syfte var att undersodka vilka amnen som utgor en halsofara vid kapning samt vilka
gransvarden som finns pa Husqvarnas olika marknader. Detta har gjorts genom att forst
undersoka hur en manniskokropp paverkas av damm, vilka &mnen som ér farliga,
sammanstallining av gransvarden och till sist beskrivning av métmetod.

1.1 Stendamm och halsorisker

Hur damm paverkar kroppen avgors dels av dess bestandsdelar samt partiklarnas storlek. Hur
kroppen reagerar avgors till stor del av var i andningssystemet dammet hamnar (14). | denna
studie undersoks effekterna av att kapa natursten, betong, tegel och kakel. Arbetsstyckenas
sammansattning undersoks for att kunna avgora vad dammet bestar av.

Inandning av damm kan orsaka pneumokonios (aven kallat dammlunga). Olika typer av
sjukdomen utvecklas beroende pa vilket &mne som en person utséatts for. For detta arbete ar
den mest relevanta varianten av sjukdomen silikios (alternativt stenlunga) som orsakas av
exponering av silikatmaterial (kiseldioxiddamm). Sjukdomen &r en av de aldsta arbetsrelaterade
sjukdomarna, men ar trots det fortfarande vitt utbredd over hela varlden. Sjukdomen ar inte
botbar och fortsatter att forvarras aven efter avslutad exponering av dammet. Sjukdomens
allvarlighet tillsammans med kiseldioxids stora férekomst i naturen gor &mnet det mest
relevanta for denna studie. De flesta mineraler bestar till mer &n 95 % av silikatmaterial (15),
(16), (17).

Vid tillverkning av tegel anvands lera med manga olika sammansattningar vilket ger olika
materialegenskaper. Gemensamt for de olika sorterna ar att de till storsta del bestar av
kiseldioxid men aven varierande mindre halter metalliska oxider, framst aluminium-, jarn- och
kalciumoxider (18).

Betongens egenskaper ar beroende pa forhallandet mellan vatten och cement vilka ar de tva
huvudkomponenterna. Vattnet och cementen blandas med ballast som bestar av sten, grus och
sand. Det finns ett stort antal typer av cement men de mest férekommande och vanligaste
sorterna kannetecknas av dess hoga silikat- och kalciumhalter, vilket kommer framst fran
kalksten och makadam (natursten). Huvudbestandsdelarna av damm fran betong &r kisel- och
kalciumoxider (19).

Vid kakelframstallning anvands precis som vid tegeltillverkning lergods som branns vid héga
temperaturer. Nar denna process &r avklarad glaseras teglet, detta gor ytan glansig och slat,
vilket gor kakel perfekt att anvanda vid vata ytor. Glasyren bestar av olika typer porslin vilket i
grunden ar finkornig sand. Klinkers ar lera med hogre densitet an kakel som &ven den brénns
vid hoga temperaturer vilket oftast inte glaseras efterat (20).

Inandning av aluminium-, jarn- och kalciumoxid kan vid kort exponering leda till irritation i halsen
och andndd. De olika @mnena har olika hélsoeffekter vid exponering under langre tidsperioder.



Inandning av aluminiumoxiddamm kan leda till vissa skador pa lungorna. Inandning av
jarnoxiddamm kan orsaka siderosis, vilket &r en variant av.dammlunga. Inandning av
kalciumoxid kan irritera nasan och orsaka ett hal i nasskiljevaggen. Exponering av hoga nivaer
av kalciumoxid under en kort period kan leda till vatskeansamling i lungorna, nagot som kan
leda till en medicinsk nédsituation med svar andnéd (21), (22), (23).

1.2 Avgransningar

Baserat pa vad natursten bestar av, samt ramaterialen som anvands vid tillverkning av tegel,
betong och kakel, avgrénsas gransvardesstudien till att understka halsorisker samt
gransvarden géallande damm som bestar av kiseldioxid, aluminiumoxid, jarnoxid samt
kalciumoxid. De marknaderna som ar intressanta for Husqvarna ar Sverige, Australien, EU
(inklusive Norge och Schweiz), USA och Japan.



2 Gransvardesstudie

Listade under respektive marknad finns gransvéarden beskrivna i tabell for de mest relevanta
amnena i arbetsstyckena. All data ar sammanstalld i Bilaga A (Tabell Al och Tabell A2). De
strangaste kraven fran samtliga marknader finns sammanfattade i Tabell 1 och de strangaste
rekommenderade gransvardena finns i Tabell 2. Gransvardena redovisade i Tabell 1 ar juridiskt
bindande och gransvardena redovisade i Tabell 2 &r riktlinjer, vilka ofta anvands som underlag
da nya beslut om juridiskt bindande gransvarden skall fattas.

Definitionen av gransvardet kan variera beroende pa vilken organisation som har satt
gransvardet. Till exempel sd benamns gransvardet for langtidsexponering enligt OSHA som
PEL (permissible exposure limit). Motsvarande gransvarde enligt Arbetsmiljéverket bendmns
NGV (nivagransvarde). Dessa definieras dock pa liknande satt. Olika typer av gransvarden och
hur de definieras diskuteras kort i stycket for respektive marknad.

Tabell 1 - Strangaste kraven fran samtliga marknader

Amne Land Gransvardetyp | Gransvarde (mg/m?)
Kiseldioxid USA(OSHA) | PEL 0,05*

Aluminiumoxid | Irland OEL 1

Jarnoxid Schweiz OEL 3

Kalciumoxid Sverige NGV 1

*Detta varde finns aven i Irland, Italien och Portugal.

Tabell 2 - Strangaste rekommenderade gransvardena fran samtliga marknader

Amne Land Gréansvardetyp | Gransvarde (mg/m?)
Kiseldioxid USA (OSHA) | AL 0,025

Aluminiumoxid | Japan(JSOH) | OEL 0,5

Jarnoxid Japan(JSOH) | OEL 1

Kalciumoxid Sverige NGV 1*

*Lagkrav i Sverige som &r storre &n det strdngaste rekommenderade.

2.1 Sverige

Arbetsmiljoverket (AV) ar ansvariga att ta fram gréansvarden for olika sorters damm i Sverige.
Gransvardena anges som nivagransvarden (NGV) eller korttidsvarden (KTV).
Nivagransvardena anger ett hygieniskt gransvarde for exponering under en arbetsdag, normalt
6-8 timmar. Korttidsvardet anger ett rekommenderat hogsta varde fér exponering berdknat som
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ett tidsvagt medelvarde under en referensperiod av 15 minuter (9). AVs gransvéarden redovisas i
Tabell 3. I den nyare dammkonventionen delas luftburna partiklar in i tre storleksfraktioner dar
respirabelt damm avser det damm som nar langst ner i luftvagarna anda fram till lungans
alveoler. Detta skiljer sig sa mycket fran den gamla dammkonventionen med begreppet
totaldamm att dessa inte gar att direkt jamfora mot varandra. Darfor listas bada begreppen i
Tabell 3 for aluminiumoxid. Totaldamm maste hallas isar ifran den totala mangden luftburna
partiklar i luften. Totaldamm &r alltsa en fraktion av den totala mangden damm (24).

Tabell 3 - Hygieniska gransvarden enligt Arbetsmiljoverket, Sverige

Amne CAS-nr. NGV (mg/m? | KTV (mg/m?® | Anm.
Kiseldioxid 14808-60-7 | 0,1 - C*, M**
Aluminiumoxid, 7429-90-5 |5 -

totaldamm

Aluminiumoxid, 7429-90-5 2 -

respirabelt damm

Jarnoxid 1309-37-1 | 3,5 -

Kalciumoxid 1305-78-8 1 2,5

* C: Amnet ar cancerframkallande.
*M: Medicinsk kontroll kan kravas for hantering av amnet.

2.2 Australien

Safe Work Australia har gransvéarden for luftféroreningar av de aktuella &mnena enligt Work
Health and Safety (WHS) Act. Gransvardena anges som tidsavvagda exponeringsstandarder,
baserade pa medelvardesexponering under en 8-timmars arbetsdag, TWA (25). Gransvardena
redovisas i Tabell 4.

Tabell 4 - Gransvarden for exponering av luftburna @mnen, Safe Work Australia

Amne CAS-nr. TWA (mg/m?)
Kiseldioxid 14808-60-7 | 0,1
Aluminiumoxid 7429-90-5 10

Jarnoxid 1309-37-1 5

Kalciumoxid 1305-78-8 2




2.3 EU

Inom EU:s olika medlemslander varierar gransvardena nagot. Organisationen IMA-Europe har
gjort en sammanstallning av alla EU-landers gransvarden for de aktuella oxiderna enligt
mattypen OEL (26). EU:s gransvarden, samt Norge och Schweiz, redovisas i Tabell 5.

Tabell 5 — Gransvarden for kiseldioxid i EU

Land Kiseldioxid | Aluminiumoxid Jarnoxid | Kalciumoxid
(mg/m?) (mg/m?) (mg/m® | (mg/m?)
Belgien 0,1 - 5 2
Bulgarien 0,07 - - -
Danmark 0,1 5 3,5 2
Estland 0,1 - - i,
Finland 0,2 - - -
Frankrike 0,1 10 - -
Grekland 0,1 - - -
Holland 0,075 - - -
Irland 0,05 1 5 2
Italien 0,05 - - -
Lettland - 2 - 5
Litauen 0,1 - - -
Luxemburg 0,15 - - -
Norge 0,1 - - -
Polen 0,3 - 5 2
Portugal 0,05 - - -
Rumaénien 0,1 - - -
Schweiz 0,15 3 3 2
Slovakien 0,1 - - -
Slovenien 0,15 - - -
Spanien 0,1 10 5 5
Storbritannien | 0,3* 10 5 2




Tjeckien 0,1 - - -

Tyskland *x 4 - 1
Ungern 0,15 6 6 5
Osterrike 0,15 - 5 2

* | Storbritannien forvantas ett hygieniskt gransvarde for exponering hamna pa 0,1 mg/m3
** | Tyskland finns sedan 2005 inga OEL f0r kiseldioxid. Istéllet finns ett system for
arbetarskydd.

2.4 USA

| USA finns tva huvudsakliga myndigheter som ansvarar for arbetsmiljo, Occupational Safety
and Health Administration (OSHA) samt National Institute for Occupational Safety and Health
(NIOSH). OSHA:s syfte ar att uppratthalla sékra och halsosamma arbetsvillkor for arbetare
(framst inom privata sektorn) genom att reglera och ta fram standarder som enligt lag maste
foljas samt att trana, utbilda och formedla kunskap inom dessa omraden (6). NIOSH
etablerades for att uppratthalla sékra och halsosamma arbetsvillkor genom forskning och
sammanstallning av redan existerande information, detta ger rekommenderade gransvarden
(5). Grovt sett ar OSHA ett verkstallande organ och NIOSH ett sammanstéllande organ.

| slutet av 2013 tog OSHA initiativet till att fornya det 6ver 30 ar gamla gransvardet for
kiseldioxid. Detta var en process dar bade foretag och allmanheten fick ha synpunkter pa
huruvida vardena var rimliga. Detta mynnade ut i en lang rapport som tog upp allt ifran
kostnaderna for samhéllet av kiseldioxidpaverkan till nya gransvarden for kiseldioxid (27).
OSHA anvander sig av tva typer av gransvarden, AL (Action Level), en rekommendation vilket
bor ses som en indikation pa att arbetsgivaren bor gora eventuella forsiktighetsatgarder for att
inte n& upp till den andra typen av gransvarde som benamns PEL (Permissible Exposure Limit)
(8). AL och PEL kan beskrivas pa samma satt som for Sveriges NGV, vilket baseras pa
medelvardesexponering under en 8-timmars arbetsdag. PEL &r ett gransvarde som absolut inte
far overskridas. Om ett varde for AL inte finns markeras detta med ”-”. Vardet for kiseldioxid &ar
hamtad ur den ovan beskrivna rapporten medan Ovriga gransvarden ar hamtade fran OSHA:s
tabell (28). Gransvardena fran OSHA redovisas i Tabell 6.

Tabell 6 - Gransvarden for exponering av luftburna @mnen, OSHA

Amne CAS-nr. PEL (mg/m® | AL (mg/m?)
Kiseldioxid 14808-60-7 | 0,05 0,025
Aluminiumoxid 7429-90-5 10 5

Jarnoxid 1309-37-1 10 -
Kalciumoxid 1305-78-8 5 -



https://www.osha.gov/
https://www.osha.gov/
https://www.osha.gov/

NIOSH har tagit fram rekommenderade gransvérden (29), vilka listas i Tabell 7. De grédnsvarden
NIOSH anvéander sig av ar AL och REL (Recommended Expossure Limit). REL ar som AL ett
rekommenderat gransvarde som indikerar att en arbetare inte far utsattas for hogre halt &n detta
gransvarde for att klara av att arbeta i miljon pa lang sikt (11).

Tabell 7 - Gransvarden for exponering av luftburna @mnen, NIOSH

Amne CAS-nr. REL (mg/m® | AL (mg/m?)
Kiseldioxid 14808-60-7 | 0,05 -
Aluminiumoxid 7429-90-5 10 5

Jarnoxid 1309-37-1 5 -
Kalciumoxid 1305-78-8 2 -

2.5 Japan

| Japan bestams gransvarden for kemiska substanser av Japanese Ministry of Health, Labour
and Welfare, oftast baserat pa gransvarden fran American Conference of Governmental
Industrial Hygienists (ACGIH) och OEL:s fran Japan Society for Occupational Health (JSOH)
(30). Gréansvarden for luftburet damm enligt JSOH redovisas i Tabell 8 (31). | dagslaget finns en
osakerhet om detta ar lagkrav eller rekommenderade varden i Japan, da definitiva lagkrav inte
hittades. | denna rapport kommer dessa att betraktas som rekommenderade, da de ar sa
stranga i forhallande till andra varden pa de andra marknaderna. Denna tolkning har tills vidare
godkants av certifieringsansvarig pa Husqvarna for att arbetsgruppen ska kunna fortsatta med
arbetet.

Tabell 8 - OEL:s enligt JSOH

Amnen CAS-nr. OEL (mg/m?)
Kiseldioxid 14808-60-7 | 0,03
Aluminiumoxid | 7429-90-5 0,5

Jarnoxid 1309-37-1 1

Kalciumoxid 1305-78-8 2




3 Matstudie

For att rattvist jamfora olika gransvarden mot varandra pa olika marknader samt att sakerstalla
att egna produkter uppfyller dessa krav ar det viktigt att kunna mata dammhalterna pa ett
korrekt satt. | ett dokument framtaget av AV star det utforligt beskrivet hur matningarna ska
goras pa den svenska marknaden (32). Nedan beskrivs bade de standardiserade
matmetoderna for provtagning under lang tid, samt snabbare, enklare varianter som ger ett
resultat direkt.

3.1 Langtidsprovtagning

Langtidsprovtagningen ar utformad for att mata luftkvaliteten en operator utsatts for pa
arbetsplatsen, det kan alltsa vara mer som spelar in &n vad en specifik maskin slapper ut.
Matutrustningen ska baras under en normal arbetsdag, det vill sdga under 6-8 timmar.
Utrustningen bestar av ett filter samt en luftpump som suger luft genom filtret. Filtret placeras pa
ett tdnkt kavajuppslag och pumpen bars normalt vid baltet. Efter provtagning torkas filtret for att
mojliggora analys. Provtagarna kan delas in i tva kategorier; de som mater inhalerbart damm
och de som maéter respirabelt damm. Vilket som ar intressant beror pa vilket &mne som
undersoks. Inhalerbart och respirabelt damm definieras enligt Figur 1 (9).

100 g

80
Procent av

totalméngden T inhalerbar
- Torakal fraktion
partiklar enligt 40 ¢ Respirabé] fraktion
fraktion
standarden |

1 10
Aerodynamisk diameter, um

Figur 1 — Inhalerbart, torkalt och respirabelt damm enligt konventionen i standarden SS-EN 481 angivnha som procent
av totalmangden partiklar pa axel Y och dammstorlek i logaritmisk skala pa axel X (9).

3.1.2 Provtagning med IOM-provtagare

For att mata méngden inhalerbart damm samlas partiklar in med en personburen IOM-
provtagare som placeras vid ett tankt kavajuppslag, se Figur 2. IOM star for Institute of
Occupational Medicine, vilket var den institution som utvecklade apparaten. En pump kopplas
till provtagaren och efter testningsperioden végs provtagningskassetten. Fér mer information
angaende IOM-provtagare samt bilder och isartagning se SKC Inc. beskrivning av produkten
(33).



Provtagningsfléde: 2,0 £ 0,1 I/min

Provtagningstid: 6-8 tim

Precision for vagning: 0,012 mg

Méatosékerhet: 19-28 % for koncentrationer p& 0,2 - 20 mg/m?®, med IOM-provtagare och ITM:s
vagrum (Institution for Tillampad Miljovetenskap, Stockholms Universitet).

Figur 2 - IOM-provtagare kopplad till luftpump

3.2 Korttidsprovtagning

Korttidsprovtagningen sker med hjalp av en partikelréknare och kan ge matdata i realtid. Till
skillnad fran langtidsprovtagning med ett filter gar det inte att analysera vad det uppmatta
dammet bestar av. Matmetoden &ar mer lampad for interna tester for att till exempel utvardera
olika koncept. Som exempel pa en partikelrédknare ges referens. (34).

3.3 Rekommendation

Utifran samtal med yrkeshygieniker Goran Ljungkvist pa Géteborgs universitet vid institutionen

Arbets- och miljdmedicin rekommenderas att inforskaffa en partikelrdknare som kan anvandas

vid utvardering av koncept. Nar sedan ett slutgiltigt koncept tagits fram bor da en mer noggrann
matning gbras med det standardiserade sattet som definierats av arbetsmiljoverket.
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Bilagor

Bilaga A - Sammanstalld data fran matvardesstudie

Tabell A1 — Samtliga rekommenderade gransvarden

Amne Land Méttyp Gransvarde (mg/m°®)
Kiseldioxid USA (NIOSH) | REL 0,05
Kiseldioxid USA (OSHA) | AL 0,025
Kiseldioxid Japan(JSOH) | OEL 0,03
Aluminiumoxid USA (OSHA) | AL 5
Aluminiumoxid USA (NIOSH) | REL 10
Aluminiumoxid Japan(JSOH) | OEL 0,5
Jarnoxid USA (NIOSH) | REL 5
Jarnoxid Japan(JSOH) | OEL 1
Kalciumoxid USA (NIOSH) | REL 2*
Kalciumoxid Japan(JSOH) | OEL 2*
*Lagkravet i Sverige ar strangare och ligger pa 1

Tabell A2 — Krav p& samtliga gransvarden, exklusive Japan

Land Kiseldioxid | Aluminiumoxid | Jarnoxid | Kalciumoxid
Australien 0,1 10 5 2
Belgien 0,1 - 5 2
Bulgarien 0,07 - - -
Danmark 0,1 5 3,5 2
Estland 0,1 - - -
Finland 0,2 - - -
Frankrike 0,1 10 - -
Grekland 0,1 - - -
Holland 0,075 - - -
Irland 0,05 1 5 2
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Italien 0,05 - - -
Lettland - 2 - 5
Litauen 0,1 - - -
Luxemburg 0,15 - - -
Norge 0,1 - - -
Polen 0,3 - 5 2
Portugal 0,05 - - -
Rumanien 0,1 - - -
Schweiz 0,15 3 3 2
Slovakien 0,1 - - -
Slovenien 0,15 - - R
Spanien 0,1 10 5 5
Storbritannien | 0,3* 10 5 2
Sverige 0,1 2 3,5 1
Tjeckien 0,1 - - -
Tyskland *x 4 - 1
Ungern 0,15 6 6 5
USA 0,05 10 10 5
Osterrike 0,15 - 5 2

* | Storbritannien forvantas ett hygieniskt gransvarde fér exponering hamna pa 0,1 mg/m3
** | Tyskland finns sedan 2005 inga OEL f0r kiseldioxid. Istéllet finns ett system for
arbetarskydd.






BILAGA B - KRAVSPECIFIKATION

Tabell B1 — Kravspecifikation for ett dammuppsamlingstillbehor till Husqvarna MS 360

Chalmers Kravspecifikation
Dammuppsamlingstillbehdr for torrkapning
Utfardare: Projektgruppen Skapad: 2015-05-05
Modifierad: 2015-05-16
. Verifierings-
Kriterie Malvarde K/O | Vikt metod Referens
1. Prestanda
1.1 Maskinprestanda 3hp K Funktionstest | Husgvarna
Max 1 mm
1.2 Precision i snitt felmarginal K Funktionstest | Husgvarna
1.3 Medgor 45° vinkel-kapning Ja O 3 Funktionstest | Husgvarna
14 Medgor plungekapning Ja K Funktionstest | Husgvarna
15 Medgor 2-pass kaphing Ja o] Funktionstest | Husgvarna
1.6 Motorspecifikation pa tillbehor Max 3 hp ) Funktionstest | Husgvarna
2. Miljg
2.1 Atervinningsbart material 95 % av produkten ) 3 Konstruktion Produktplanering
2.2 Vattenkonsumtion 0 liter K Konstruktion Produktplanering
2.3 Oljekonsumtion Inget spill ) 2 Konstruktion Produktplanering
Oforandrad fran )
2.4 Energikonsumtion befintlig produkt O 4 Konstruktion Produktplanering
3. Livslangd
3.1 Livslangd for hela produkten 1800 arbetstimmar K Konstruktion Husqvarna
3.2 Livslangd for tillbehér 3000 arbetstimmar K Konstruktion Husqvarna
4. Underhall
Montering av tillbehér av .
4.1.1 anvandaren Ja O 4 |Test Kund
Montering av tillbehor av
4.1.2 servicestation Ja K Test Husqvarna
4.2 Tid det tar att genomféra montering 20 min ) Test Kund
4.3 Underhallsintervall Aldrig o] Test Husgvarna
4.4 Interchangeability Anvéndare o] Test Husgvarna
5. Kostnad
5.1.1 Tillverkningskostnad <1000 kr ) Kostnadskalkyl | Produktplanering
5.1.2 Tillverkningskostnad 1000 < 2000 kr o) Kostnadskalkyl | Produktplanering
5.1.3 Tillverkningskostnad > 2000 kr o] Kostnadskalkyl | Produktplanering
6. Paketering
Séker transport i
lagermiljé. Minsta )
6.1 Skyddande paketering madjliga storlek. o Test Produktplanering
6.2 Miljévanlig paketering Biomaterial o] 4 Miljdanalys Produktplanering
7.  Storlek
7.11 Kapmaterialets bredd 450 mm K Konstruktion Produktplanering
7.12 Kapmaterialets langd 450 mm K Konstruktion Produktplanering
7.1.3 Kapmaterialets djup (1-pass cut) 127 mm K Konstruktion Produktplanering
7.14 Kapmaterialets djup (2-pass cut) 205 mm K Konstruktion Produktplanering
7.2.1 Hela produktens bredd Max 650 mm K Konstruktion Produktplanering
7.2.2 Hela produktens langd Max 1145 mm K Konstruktion Produktplanering
7.2.3 Hela produktens héjd Max 1450 mm K Konstruktion Produktplanering
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7.3 Stativkonflikt Nej K | | Konstruktion Produktplanering
8. Vikt
8.1.1 Totalvikt for produkt Max 63 kg K Konstruktion Produktplanering
8.1.2 Totalvikt for tillbehor Max 25 kg o] Konstruktion Produktplanering
8.1.3 Maxvikt fér material Max 40 kg o] Konstruktion Produktplanering
9. Kapmaterial
Kunna samla upp alla typer av .
9.1 stendamm Ja o Mattest Produktplanering
10. | Ergonomi
2 personer for att
10.1 Transporterbarhet av hel produkt lyfta 25 kg vardera K Konstruktion Husqvarna
Transporterbarhet av externt 2 personer for att
10.2 tillbehor lyfta 25 kg vardera K Konstruktion Husqvarna
10.3 Vibration 5 m/s"2 K Konstruktion Lagkrav
10.3 Vibration 2 m/s"\2 o] Konstruktion Husqvarna
10.4 Ljudniva 85 dB K Konstruktion Lagkrav
10.4 Ljudniva 80 dB o] Konstruktion Husqvarna
11. Design
11.1 Klingan ar synlig Ja K Konstruktion Lagkrav
11.2 Utseende Utvecklingspotential ) Konstruktion Husqvarna
12. Sékerhet
12.1 Klamrisk Obefintlig K Konstruktion Husgvarna
12.2 Skérrisk Obefintlig K Konstruktion Husgvarna
Material som &r forbjudna att Miljolags-
12.3 anvanda 0% av produkten K stiftning Produktplanering
13. Dammuppsamling
13.1.1 Dammuppsamlingsprocent 100% ) Konstruktion Husqvarna
13.1.2 Dammuppsamlingsprocent 80% K Konstruktion Husqvarna
13.2.1 Gréansvarde for kiseldioxid 0.05 mg/m"3 K Konstruktion Lagkrav
13.2.2 Gréansvarde for kiseldioxid 0.025 mg/m”3 ) Konstruktion Husgvarna
13.3.1 Gransvarde for aluminiumoxid 1 mg/m”"3 K Konstruktion Lagkrav
13.3.2 Gransvarde for aluminiumoxid 0.5 mg/m"3 ) Konstruktion Husqvarna
134.1 Grénsvarde for jarnoxid 3 mg/m"3 K Konstruktion Lagkrav
13.4.2 Gransvarde for jarnoxid 1 mg/m”"3 o] Konstruktion Husqvarna
13.5 Gransvarde for kalciumoxid 1 mg/m"3 K Konstruktion Lagkrav
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Bilaga C - Landscape Order

Dear sirs,

We would like you to conduct a landscape search related to dry dust collection when cutting
stone, tile, concrete etc.

Background: A dry dust collection device will be developed to the new model Husqvarna 360.
The 360 model is not yet out on the market but a similar model, MS 355, can be seen in Figure
1. This model only got a water based dust collection system, but the general apperence is
similar to the MS 360.

Figure 1 - Husqvarna MS 355

We believe there might be solutions in other technical fields (e.g. collecting wood dust), please
make sure to capture these. We are interested to see several different concepts.

Best regards,
<INSERT NAME HERE>
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CA2296863C VENETIAN BLIND A Venetian blind cutting machine comprises a Patent reference discloses a cutting R 2005-01-18 2000-01-21 2000-01-21 INDUSTRIAL WANG, WEI-CHENG |[CA2296863C |
CUTTING MACHINE machine stand on which a cutting device and the  |machine for venetian blind having a saw '; TECHNOLOGY HSU, YA-WEI CA2296863A1
clamping device are mounted. The cutting device |blade with saw dust collection device at the st R v RESEARCH
has a blade which moves back and forth to bottom. ' g INSTITUTE,HSINCHU,
execute the cutting of the Venetian blind. The = S N TW | NIEN MADE
oivotina center of the blade is hiaher than the N ENTERPRISE CO.
2 CN100446905C Dust collecting device The invention claims a dust collecting device, the | Patent reference discloses a cyclone- i = » 2008-12-31 2006-05-22 2005-07-14 MAKITA CORP,JP Shuji Aoyama CN100446905C |
fixed cutting machine rotary cutting so as to load on the sawtooth cutting | separator type dust collector for table saw. CN1895827A |
material from the working table protruding in a JP04757554B2 |
saw, in comparison with a conventional can JP2007021835A |
efficiently collecting cutting chip. Is set as outer TWI295941B
tube on the upper part of the blade cover shell
3 CN101301694B Saw with dust-collecting | The invention claims a dust collecting device and a | Patent reference discloses a dust collecting 2011-04-20 2005-07-18 2004-07-16 | 2004-09- [ MAKITA CORP,JP Katsuhiko Sasaki | CN101301694B |
device saw and a saw dust collecting device. The dust container for a table saw. - 24| 2004-12-09 | 2005/ Masahiko Onu | Taiju |CN100534710C |
i device i an inlet T 01-19 Tsuboi | Manabu CN101301694A |
which is provided with axis of main body, and . Tokunaga | SHINJI CN101879633A |
defines the inlet connected with the dust collecting HIRABAYASHI | CN101879633B |
chamber. a ion device and to TOSHIYUKI KANI | CN1721132A |
4 CN102490162A Electric cutting tool for | The invention claims an electric cutting tool for Patent reference discloses a electric cutting 2012-06-13 2011-12-14 2011-12-14 Jiangsu Jinfeida Power | ZHANG, Qing-qi | CN102490162A
dust device dust collector, comprising an electric cutting tool, |tool which includes a saw blade and a Tools Co. Ltd.,.CN ZHU, Jin-bao
the tail part of the motor, a saw blade shield the  |suction hood with dust collecting opening.
electric cutting tool comprises a saw blade, a saw
blade cover and drive saw blade to rotate is
orovided with outlet. the one end of the motor
5 CN104057500A A one new table saw A one new table saw, it relates to woodworking Patent reference discloses a table saw with 2014-09-24 2014-07-08 2014-07-08 CHI Shang-jian,CN CHlI, Shang-jian CN104057500A
field, fixed table-board set [dust suction device.
on the upper pedestal, front side of fixed table-
board set with lifting hand saw blade, side wall of
pedestal set with saw blade inclination regulating
hand wheel. a middle fixed board set with saw
6 CN104249390A Solid wood cutting saw | The invention claims a one solid wood cutting saw, | Patent reference discloses a wood cutting 2014-12-31 2013-06-28 2013-06-28 Tianjin Futong Wood  |ZHAO, Wei-giang CN104249390A
comprising machine base, machine cover, saw with a dust collecting cover mounted in Industry Co. Ltd.,.CN
transmission device, cutting saw, a pressure roller |upper end of dust collecting device.
and a dust suction device, machine base middle
part upper end is fixedly equipped with hood, hood
sides are provided with work-biece and
7 CN201279630Y Oblique cutting saw The utility model claims an oblique cutting saw, Patent reference discloses an oblique 2009-07-29 2008-10-27 2008-10-27 Suzhou Baoshi Power- [Brown, Warren | CN201279630Y
comprising a working table, a sawing mechanism |cutting saw wherein a fixed protective cover driven Tool Co. Somer, Harry |
pivoted with the working table through a pivot close to a pivot shaft is set with a dust Ltd.,Suzhou, Jiangsu |Gerhard, Grahame
shaft; wherein the sawing mechanism includes a  [collecting box having a filter device. 215006,CN
fixed protective cover, a motor fixedly connected to
the fixed cover. and a circular sawina
8 CN201279631Y Oblique cutting saw /An oblique cutting saw comprises a working table |Patent reference discloses a oblique cutting 2009-07-29 2008-10-27 2008-10-27 Suzhou Baoshi Power- | Brown, Warren | CN201279631Y
and a saw mechanism pivotally connecting with saw wherein a dust collecting box is set at driven Tool Co. Somer, Harry |
the working table through a pivotal shaft. The saw |the position where a pivotal shaft is near to Ltd.,Suzhou, Jiangsu |Gerhard, Grahame
ises a fixed ive cover, a |a fixed protective cover and a dust 215006,CN
motor fixedly to the fixed i ing box is provided with a filtter
cover and a circular saw bit driven bv__|device.
9 CN201320640Y Oblique saw The utility model claims an oblique saw, Patent reference discloses an oblique saw 2009-10-07 2008-10-27 2008-10-27 Suzhou Baoshi Power- | Brown, Warren | CN201320640Y
comprising a working table, a sawing mechanism |wherein a fixed protective cover is set with a driven Tool Co. Gerhard, Grahame |
pivoted with the working table through a pivot dust collecting box close to the pivot shaft. Ltd.,Suzhou, Jiangsu |Somer, Harry
shaft, wherein the sawing mechanism includes a 215123,CN
fixed protective cover, a motor fixedly connected to
the fixed cover. and a circular saw blade
10 CN201419416Y Dust-free type A dust-free type decoration bench saw comprises |Patent reference discloses a bench saw 2010-03-10 2009-05-11 2009-05-11 FENG Zhen,Inner FENG, Zhen CN201419416Y
decoration bench saw  |a bench surface, a machine seat box body and a  [having semicircular saw blade bin whose Mongolia Autonomous
circular disc saw, wherein the machine seat box  |lower part is formed with lower dust tube Region 022168,CN
body is transversely arranged with a clapboard that is connected with a dust-collecting bin.
forming a sealed dust-collecting bin together with
the lower part of the machine seat box bodv: the
11 CN201712030U A cutting table saw for  |This utility model claims a cutting table saw for Patent reference discloses a cutting table 2011-01-19 2010-06-18 2010-06-18 TAO Yong-jun,CN TAO, Yong-jun CN201712030U
dust- wood dust- wood floor, atable saw provided with a dust collection bin.
floor panel, a frame case body and a circular saw,
wherein said frame case body is separated into a
cooling bin on the upper part and a dust collection
bin in the lower part bv a clap board: a semi-
12 CN201998231U Wood floor dustless Wood floor dustless cutting saw, comprising a Patent reference discloses a dust collecting 2011-10-05 2011-03-31 2011-03-31 ZHANG Fu-guo,CN ZHANG, Fu-guo CN201998231U
cutting saw dustless saw table, dust absorption motor, cutting |cabin arranged at bottom of a saw table
saw blade, air inlet hole, dust separating net,
dustless saw table the one side of the lower part is
provided with a cutting saw blade, the other side is
orovided with a dust ion motor. dust
13 CN202011046U A dustless cutting table [This utility model claims a dustless cutting bench | Patent reference discloses a cutting table 2011-10-19 2011-05-07 2011-05-07 Zhejiang Shikang LUO, Li-rong CN202011046U
saw saw, comprises case (1), cutting table (2), annular |saw in which an annular saw is provided Wooden Co. Ltd.,.CN
saw (3) and dust device (4), cutting table (2) is with a semicircular dust collecting box and
fixed on the case (1) of the top, cutting table (2) of [passed through a belt.
the bottom surface is provided with a semicircular
dust collectina box (6). annular saw (3) is
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1. Relevant References

14 CN202071228U Electric cutter

The utility model claims an electric cutter,
especially claims a dust and dust collecting electric
bicycle with self-charging function.Working
condition of electric cutter is hard, when using the
electric cutting stone or similar materials, can
oroduce fine dust:Is the. the utilitv model. the new

Patent reference discloses an electric
cutting machine wherein a dust collecting
box of cutting adapted to collect from the
annular dust collecting passage falling
below the rear end of a protective guide
cover

15 CN202137803U Belt cleaner of bench

circular saw

The utility model claims a belt cleaner of table
circular saw, comprising a work piece support
platform and a circular saw blade, the upper part
of the work piece supporting platform is provided
with a dust suction fan, the air inlet with the air inlet
of the exhaust fan is with the air outlet

Patent reference discloses a desk type

circular saw equipped with a dust collector. -

16 CN202241504U ‘Wood saw side power

saw foam collecting box

The utility model claims a kind of wood saw side
power saw foam collecting tank, comprising an
upper end opening of the box body and the box
cover set on the box body in a detachable manner,
the box body is provided used for connecting
oineline of the foam. two sides of the box bodv are

Patent reference discloses a saw dust
collection box which has main portion
'whose upper side is provided with sealing
hole.

17 CN202412238U Electric cutting tool dust

exhaust apparatus

The utility model claims an electric cutting tool of a
dust collector, comprising an electric cutting tool,
the tail part of the motor, a saw blade protective
cover the electric cutting tool comprises a saw
blade, a saw blade and saw blade driving rotation
is provided with a slua. the one end of the motor

Patent reference discloses a dust collector

for use with an electric cutting tool to collect |

dust of wood and plastic chips during
cutting process.

18 CN202439068U Akind of belt from dust

for a saw

The utility model claims a band saw from a dust,
said table saw comprises a machine case, a table
plate, a spiral handle, a working table, a angle, a
fixed slide way, baffle plate, a locking bolt, a
movable baffle plate, capable of moving close to
the extendina work table. a movable bracket. a

Patent reference discloses a bench saw
with self-dust-collection.

Portable wood floor
dustless saw

19 CN202556488U

This utility model claims a cutting tool, specifically
claims a portable wood floor dustless saw. It
comprises a side wall with a lower box body of air
outlet, stacked in the lower box body of the box
body, air outlet is set in the upper part of the box
bodv. the ubper box bodv is set with electric

Patent reference discloses an electric wood .

working saw with a dust collecting pipe.

20 CN202727120U Akind of with a type dust
collecting device of

stone cutter

This utility model claims a kind of belt type dust
collecting device of stone cutter relates to stone
processing device, especially claims a down-
discharging dust collecting device of stone cutter,
comprising a cutter main body (1), a saw blade
device (2). the first motor (3) and a sunport frame

Patent reference discloses a dust collecting

device of a stone cutter.

21 CN202845928U Driving discharging

inclined cutting machine

This utility model claims a kind of used for cutting
wood, plastic, soft metal soft materials such as a
cutting device, especially a kind of capable of
actively collecting cutting dust discharging driving
inclined cutting machine. This utiity model driving

I ina inclined cuttina machine. comorisina a

Patent reference discloses a miter cutting
machine with a dust suction dust collecting
bag.

22 CN202934665U Dust collecting device of
a kind of wood product

machine

A kind of wood product process of dust collecting
device, comprising a motor, a protective cover, a
dust suction, a saw blade and a working table,
\wherein said working table is provided with a
motor, the motor is connected with the saw blade,
a saw blade is provided with a cover.

Patent reference discloses a dust collecting
device of wood product machine.

23 CN203156861U Receive end dust-
removing saw wood

machine

This utility model claims to a receive end dust-
removing saw wood machine. A front cover board
and a rear cover board on the saw table on the
upper part, the front cover plate and the gap
between the rear cover plate is provided with a
saw blade. a saw blade is mounted on the front

Patent reference discloses a wood sawing
machine which has a saw powder dust
collector installed on dust collector end saw
and provided with collecting bag and hood.

24 CN203210478U ‘Wood dust stone cutting

machine

A kind of wood dust stone cutting machine,
comprising a saw dust, a saw and a turbine fan,
\wherein the dust collector (10) and a dust
collecting opening cover (5) is further provided with
a filter system (7) is connected with a dust

box. name (15). The back dust removina

Patent reference discloses a stone cutting
machine with a dust collector.

25 |CN203266941U Stone cutting polishing
mechanism device new
key with function of dust

suction

This utility model claims a kind of new type with the
function of dust suction polishing stone cutting
machine, comprising a cutting device and a right
cutting clamp, the cutting device is composed of a
saw blade, a saw blade protective cover, a water
pipe. a valve. a water inlet pibe. a

Patent reference discloses a stone cutting
and polishing mechanical device with a dust
collection function. ¥

26 CN203380985U Dust collecting device of
one kind of sawing

machine

This utility model claims one kind of sawing
machine dust collecting device, belonging to the
technical field of woodworking machinery. It solves
the problem that the existing machine the cutting
wood time will produce large amount of dust and
dust. dust floatina on the bodv health of the worker

Patent reference discloses a dust collecting
device of a sawing machine.

27 CN203438309U Solid wood cutting saw

This utility new type relates to one solid wood
cutting saw, comprising machine base, machine
cover, a transfer device, a cutting saw, a pressing
roller and a dust suction device, machine base
middle part upper end of the machine cover, the
machine cover is eauinoed with two

Patent reference discloses a solid wood
cutting saw machine wherein a dust
collecting device is installed on top part of
machine base.
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2011-12-14 2011-05-26 2011-05-26 Bosch Power Tools YAN, You-mei CN202071228U
(China) Co. Ltd.,CN
2012-02-08 2011-07-22 2011-07-22 CHINA HUANG, Min | JIANG, |CN202137803U
METALLURGICAL Hong | ZHANG, You-yi
CONSTRUCTION
ENGINEERING
GROUP CO. LTD.,CN
2012-05-30 2011-10-26 2011-10-26 WUXI DINAWOODS  [HUANG, Yong-yi CN202241504U
CO.LTD.CN
2012-09-05 2011-12-14 2011-12-14 Jiangsu Jinfeida Power [ZHANG, Qing-qi | CN202412238U
Tools Co. Ltd.,CN ZHU, Jin-bao
2012-09-19 2012-02-13 2012-02-13 FENG Zhen,CN FENG, Zhen CN202439068U
2012-11-28 2012-02-23 2012-02-23 XU Xiao-bo,CN XU, Xiao-bo CN202556488U
2013-02-13 2012-07-23 2012-07-23 Fujian Dongsheng SU, Zhong-qing CN202727120U
Stone Industry Co.
Ltd..CN
2013-04-03 2012-09-05 2012-09-05 NINGBO DEFENG SONG, Xi-wan CN202845928U
POWER
TECHNOLOGY CO.
LTD..CN
2013-05-15 2012-11-08 2012-11-08 Jushi Group Jivjiang  |WU, Xiu-gin | SHI, Ya- [CN202934665U
Co. Ltd.,.CN ping | WEN, Xiao-ming
| LIU, Dong-sheng
2013-08-28 2013-04-12 2013-04-12 Suizhong Weimingheyi [CAO, Wen-bo | SU, |CN203156861U
Recycled Materials | Yang | WANG, Ping |
Technology Co. TANG, Wu-cai
Ltd..CN
2013-09-25 2013-02-21 2013-02-21 HUANG Ze-yi,CN HUANG, Ze-yi CN203210478U
2013-11-06 2012-11-15 2012-11-15 LIN Bing,CN LIN, Bing CN203266941U
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1. Relevant References

28  |CN2034511U With two round saw and
double-purpose sports

car device

/A kind of double-purpose circular sawing machine
with two matched with car of wood processing
device is composed of manual circular sawing
machine feeding platform and car circular saw
through different combination, comprising a saw
table of the lower cross arm. saw dust collectina

Patent reference discloses a circular
sawing machine provided with dust

1l guide plate.

29 CN203496051U A one portable
multifunctional cutting

saw

This utility new type provide the one a portable
multifunctional cutting saw, it include box body and
box cover, said box cover is set with upper cutting
saw blade, a box body is divided into a tool storing
area and sawdust, a tool storage area with the
dust collectina area throuah first adust

Patent reference discloses a one portable
multifunctional cutting saw, wherein it

o
include box body and box cover, a box body \‘-\—M’ -~
. SO

is divided into a tool storing area and
sawdust.

30 CN203696123U Desktop cutting device

This utility new type provide a one table type
cutting machine, even if the accumulation of the
dust of the air permeability of the dust collecting
structure of the lower, it can restrain attenuation of
wind for blowing dust of, good maintaining used for
llectina dust of dust collectina function. A dust

Patent reference discloses a rotating
cutting tool with a dust-collecting passage
member used for collecting cutting powder.

31 CN203697151U A aaaone table circular

timber saw

A a one of a table circular saw-timber saw

a bracket, a circular saw, a fan, a dust
collecting bag, a baffle plate and the worktable, a
worktable and a baffle bracket around one seal of
a chamber, a worktable panel is upper end face of
chamber. and the part in the set with circular saw.

Patent reference discloses a table circular
saw wherein a dust collecting bag is set at
the bottom of the end face of a front
chamber.

32 CN204149276U ‘Wood-working table saw
with adjustable type dust

collecting mechanism

A one wood-working table saw with adjustable
type dust collecting mechanism, comprising one
bench saw workbench, one saw blade motion set
with a groove at the working table, a saw blade
rotating supply space, wherein the saw blade
movina aroove front end a workina table set with

Patent reference discloses a wood-working
table saw with adjustable type dust
collecting mechanism.

33 CN2487457Y Dust collecting device
wood saw platform

injection molding

A kind of wood-working table saw dust collecting
device, comprising a working table, wherein the
table is opened gap is a circular sawing machine,
box body is provided with containing space is fixed
on the bottom surface of the table-board, the

Patent reference discloses a wood-working
table saw with a dust collecting device.

34 DE3109007A1 N/IA

openina of the top part is provided with a throuah
N/A

Patent reference discloses a hand-held
bevel-driven stone cutting disc with a dust-
collecting bag.

35 DEA4105373A1 N/A

N/A

Patent reference discloses a hand-guided
cut-off machine which has a suction nozzle
for collecting dust stream.

36 EP2119522A1 Dust catching bag

Patent reference discloses a dust-capturing
bag for a machine tool like miter saw.

37 EP2233237A2 Mitre Circular Saw With

‘A mitre circular saw (1) with an upper table (36)

Patent reference discloses a mitre circular

Upper Table comprises: a base (10) for placing a workpiece; a [saw wherein a dust bag or a dust collector
main body (30) having a saw blade (34) and is connected to a discharge tube.
vertically movable relative to the base (10); a
safety cover (31A, 31B) rotatably movable for
shieldina or exnosina the saw blade (34) bv an P
38 EP2436469A1 Mitre saw /A mitre saw (1) with an upper table has a base (2) |Patent reference discloses a mitre saw with
on which a workpiece is placed and a main body |a first dust collecting path and a second
(7) configured to be movable upward and dust collecting path.
downward with respect to the base (2). A first dust-|
collecting path (27) is formed in the base and
such that a circular saw blade (8) is
39 EP2500125A1 DUST COLLECTOR In a portable cutting machine that is moved in a Patent reference discloses a dust collecting
FOR CUTTING cut proceeding direction by a user in a state of device provided on a cutting machine
MACHINE being placed on a material to be cut for performing|having a base to be placed on a material to

a cutting operation, dust on the lower surface side
of the material to be cut was not sufficiently

be cut.

a hand machine tool and
hand machine tool

collected to the related art. The bresent
40 EP2511061A1 Underfloor trim saw for  |N/A Patent reference discloses a table saw with
stone, ceramics with a dust collection system.
enclosed dust extraction
through protective
covering
41 EP2815842A1 Dust collection device for|N/A Patent reference discloses a dust collection

device for hand machine tool i.e. saw, has
support structure for holding flexible dust
container in unfolded state.
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1. Relevant References

42 EP55896A2 Circular saw A portable circular saw has formed as one housing [ Patent reference discloses a portable 1982-07-14 1981-11-27 1980-12-11 Black & Decker Pioch, Peter Paul | EP55896A2 |
a motor compartment (22) housing a motor, a electric motor driven circular saw wherein a Inc.,Newark Delaware |Schober, Annette AT18734T |
(18) for a circular saw-blade (2), a  [motor compartment has a fan for 19711,US,00215290 DE3174215D1 |
rear closed handle (10), and a forward closed withdrawing sawdust through the EP55896A3 |
handle (24). The housing is formed from three passageway and discharging the dust EP55896B1 |
housina parts made of blastics material. The rearwardlv into a dust baa. US4414743A

43 FR2722723A1 N/A N/A Patent reference discloses a circular saw 1996-01-26 1994-07-22 1994-07-22 LUREM SA SOCIETE |DOBIGNARD FR2722723A1 |
which includes a suction duct for dust and ANONYME PATRICE FR2722723B1
sawing debris and carries an opening which
collects the dust and debris from the upper ——
parts of the saw.

44 FR2949374A1 N/A N/A Patent reference discloses a circular saw 2011-03-04 2009-08-25 2009-08-25 PARISSE PAUL,FR PARISSE PAUL FR2949374A1 |
for cutting wooden board, has sawdust FR2949374B1
recovery units.

45 FR2989011A1 N/A N/IA Patent reference discloses a wood dust 2013-10-11 2012-04-04 2012-04-04 INSTITUT NATIONAL (OBRECHT, PHILIPPE |[FR2989011A1 |
collecting device for a circular saw. DE RECHERCHE ET || PARISOT, ERIC FR2989011B1

DE SECURITE POUR
LA PREVENTION
DES ACCIDENTS DU
TRAVAIL ET DES

46 GB2063755A Saw bench N/A Patent reference discloses a saw bench 1981-06-10 1980-11-19 1979-12-01 Albery William,GB Albery, William GB2063755A |
includes a dust extractor comprising a GB2063755B
flexible extraction pipe which connects with
a dust collector on the saw.

47 GB2252523A Dust collection system  |N/A Patent reference discloses a dust 1992-08-12 1991-02-08 1991-02-08 Gateway Properties James, Stephen GB2252523A |
for abrasive cutting collection system for an abrasive cutting (Wellingborough),GB GB199102726D0 |
wheel wheel GB2252523B

48 GB2373746A Cutting machine A cutting machine comprises cutting means 46, Patent reference discloses a cutting 2002-10-02 2001-02-14 2001-02-14 Williams Robert Henry (Williams, Robert Henry| GB2373746A |

\which may be a single cutting wheel or a spaced [machine for cutting into masonry, brickwork 4 Dunstable Road 4 Dunstable Road GB200103650D0
pair of coaxial cutting wheels, a housing 42 or blockwork walls, has a flexible hose to TODDINGTON TODDINGTON
encompassing said cutting means and having a  |direct dust and debris to a suitable Bedfordshire LUS 6DR |Bedfordshire LU5 6DR
mouth lying flush with a workpiece in use and collector.
means (26 fia 4) to remove debris from

49 JP03215966B2 Sliding type bench-top ~ |[N/A Patent reference discloses a sliding desk- 2001-10-09 1994-08-24 1994-08-24 MAKITA CORP N/A JP03215966B2 |

circular saw top round saw blade, has a dust collector JP8057807A
that is installed in the rear position of the
saw blade in the lower part of the main
body.

50 JP03314598B2 The dust collector of a  [N/A Patent reference discloses a cutting 2002-08-12 1995-11-24 1995-11-24 N/A N/A JP03314598B2 |
cutting machine machine wherein dust is collected by a dust JP9141615A

collector via an adapter.

51 JP03353128B2 Bench-top circular saw | N/A Patent reference discloses a bench-top 2002-12-03 1995-07-20 1995-07-20 MAKITA CORP N/A JP03353128B2 |
circular saw provided with a dust-collecting JP9029707A
mechanism.

52 JP03429983B2 A power cutting machine [N/A Patent reference discloses a power driven 2003-07-28 1997-08-27 1997-08-27 N/A N/A JP03429983B2 |

with a dust collector cutting machine equipped with a dust DE19838480A1 |
collector. DE19838480C2 |
JP11058127A |
SE199802858D0 |
SE199802858L |

53 US6370997B1 Transp bench A circular table saw having an Patent reference discloses a circular saw 2002-04-16 1999-12-09 1997-06-09 | 1997-06- | Elektra Beckum Rugen, Hermann | US63709978B1 |

circular saw exterior housing ( 1) with a tabletop ( 4) forming a [bench provided with a sawdust collection 19| 1997-11-28 | 1998{AG,Meppen,DE Landsberg, Peter | AU199883361A |
workpiece support surface ( 3 ) that is irreversibly |box below the tabletop. 06-05 Raasch, Klaus | Afting, | CA2289615A1 |
arranged in the exterior housing ( 1), and a saw Andreas CA2289615C |
unit ( 7) arranged underneath the tabletop ( 4) with CN1259892A |
a drive motor and a circular saw blade ( 10} DE29721091U1 |

54 JP03611452B2 The cutting powder|flour [N/A Patent reference discloses a sawdust 2005-01-19 1998-06-19 1998-06-19 N/A N/A JP03611452B2 |
discharge mechanism of discharge mechanism for circular. JP2000006101A
a circular-saw board

55 JP03729624B2 Hand cutter N/IA Patent reference discloses a handheld 2005-12-21 1997-10-31 1997-10-31 N/A N/A JP03729624B2 |
cutter wherein the dust was sucked in from JP11138334A
anozzle to a dust collector.
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1. Relevant References

56 JP03802620B2 The dust-collecting N/A Patent reference discloses a dust-collecting
mechanism of a portable mechanism of a portable circular saw
circular saw apparatus

57 US6546631B2 Engine cutter /An engine cutter which is simple in structure and  [Patent reference discloses an engine cutter

low in manufacturing cost. This engine cutter provided with a dust collecting bag.
comprises a disk cutter, an air-cooled internal

combustion engine for rotating the disk cutter, a

safety cover partially encasing the disk cutter, and

a dust-traopina portion which is mounted on the

58 |JP03899311B2 Cutter N/A Patent reference discloses a circular saw
wherein a nozzle part is connected with a
dust-collection opening.

59 JP03955877B2 Cutter N/A Patent reference discloses a cutting tool
wherein a dust collection route is divided
from and provided along the circumference
of a cutting blade.

60 JP04068300B2 Dust-proof circular saw  |N/A Patent reference discloses a dust
p circular saw with a dust-collecting
chamber.

61 JP04195474B2 Cutting machine N/A Patent reference discloses a cutting tool
wherein a dust collection route is divided
from and provided along the circumference
of a cutting blade.

62 JP04782819B2 Cutting machine N/A Patent reference discloses a cutting tool
wherein a dust collection route is divided
from and provided along the circumference
of a cutting blade.

63 JP04817272B2 The N/A Patent reference discloses a cutting powder
cutting|disconnection collection box which is attached at a front-
dust collector of a end of a mobile stand and a rotary blade is
porous board mounted on the mobile stand.

64 JP04847098B2 Cutting machine N/A Patent reference discloses a bench-top

circular saw with a dust collection unit.

65 JP04955332B2 The interlocking system  [N/A Patent reference discloses an interlocking
of a dust collector system of a dust collector that is connected

to a power tool e.g. circular saw.

66 JP05016008B2 Cutting machine N/A Patent reference discloses a cutting tool
wherein a dust collection route is divided
from and provided along the circumference
of a cutting blade.

67 JP05087113B2 A portable cutting tool N/IA Patent reference discloses a handheld

and a dust collecting portable cutting tool for cutting e.g.
structure body concrete, has a dust collector with a
cylindrical main body.

68 JP05092567B2 Portable tool N/A Patent reference discloses a portable tool
with a dust collection cover that attracts and
recovers dusts from an inlet opened to the
outer periphery of rotary blades.

69 JP05115415B2 Portable cutting machine | N/A Patent reference discloses a dust collection

cover for dust-collecting the dust generated
by the cutting operation of work-material.
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US20010003983A1
2007-03-28 2002-12-16 2002-12-16 MAKITA CORP N/A JP03899311B2 |
JP2004195566A
2007-08-08 2006-05-30 2006-05-30 MAKITA CORP N/A JP03955877B2 |
JP2006289987A
2008-03-26 2000-12-12 2000-12-12 MAKITA CORP,JP N/A JP04068300B2 |
JP2002178219A
2008-12-10 2006-05-30 2006-05-30 MAKITA CORP,JP N/A JP04195474B2 |
JP2006224684A
2011-09-28 2008-10-17 2008-10-17 MAKITA CORP,JP N/A JP04782819B2 |
JP2009045740A
2011-11-16 2009-05-28 2009-05-28 TOAKOGYO KK,JP  |N/A JP04817272B2 |
JP2010274522A
2011-12-28 2005-10-27 2005-10-27 MAKITA CORP,JP N/A JP04847098B2 |
JP2007118383A
2012-06-20 2006-08-01 2006-08-01 MAKITA CORP,JP N/A JP04955332B2 |
JP2008036723A
2012-09-05 2009-08-27 2009-08-27 MAKITA CORP,JP N/A JP05016008B2 |
JP2009274212A
2012-11-28 2010-07-29 2009-08-06 GOEI SEISAKUSHO |OKIM JP05087113B2 |
KK,JP JP2011051333A
2012-12-05 2007-06-20 2007-06-20 HITACHI KOKI KK,JP [N/A JP05092567B2 |
JP2009000755A
2013-01-09 2008-09-12 2008-09-12 HITACHI KOKI KK, JP [N/A JP05115415B2 |
JP2010064226A

© 2013, Pangea3. All Rights Reserved

THOMSON REUTERS


http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6WN1XDal3WgdCXHGAYev0le4l7xS9wFoyRRMr7v63vqvlfLuaTUt%2BlsN%2BzuMyxAFu5TVMsJfCoIMWUaZcxmZgmy7QjEHxU1bBq35CtfmAEkikmPVTEOBJDTJyEEFR7fJUnecD8rlW75Us35AFi3zlMpbpA81yIExL3MhIL6ovXKjA%3D%3D&code=b62ed9c4b9da7952a16f7fb47fe0c237
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6VeR8kjLq4yWw6kYRr1xB2FBDaO6aE0fyuZFYkC2%2BcHrjGt%2FEc90Dk5PA%2FRJscc0sWQZ0OJhSHBT8JUJPyrp4pDzFA9rM3MMudPqXBfkDXufO4vG4L2dYUL0bTls71Jh5GCMU69LUr%2BDwrUZiYiylh3H5otQlPYQHpKl00s5DqdXQ%3D%3D&code=da51469e28baef5ee59d3c0a1ecd0089
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6W3%2BL%2Bznj2hmHREE%2BOeDBDj%2FWTzRETp2Uza%2FqBgOp48qAyakmOhtZJr9fzZOt7ZJ3HXlZUOfOqDbWMdHPIdkr4rKzhNZnyr%2BCW3ymmoQyo18sWNP%2Beh2i5y88mQjPOOvHVJL9rtAp2uZnbU335Mag8%2FcjKMF7rAK5Qrl6OnY5u0%2FA%3D%3D&code=3a3227e70a51eec47495ebea60930cd2
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6U2qGNCA9QfOnmx4HMQcwjDi0FjiScQYAzdKEHBXs3MidIZeC9V9e8Cv759kFUOJPSG7VjIwuhcZIS333OxDjKIn%2B0q%2FVHDs4yGzfLlCuDyZ1OnZbxizjgImbmx8nLuAQGSo5wxmhHeoWCX3SbPc6uP2UdahXfXDSPRfcgP5%2FWqQg%3D%3D&code=0240db6ad8e9430e833566c1868135f3
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6VtfpNcmEtYHNYHFY6BNJ8otrYOnWYuXAgxTW5l%2FUJ4YbcPWIOmBcSMB%2B8W3i7TpWLrcQIUDdGIURfVafJCuiz55HGCfkApRefEKkmQIUSp9sV37%2FX09Xophl3682cv3V0j%2BfuloTVwpod927liTZK5GUK9acw1xZ6Oz9ltyx95zw%3D%3D&code=ccfc2bc7507494318ef4fada05cabfbb
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6WF%2BSmbJBS%2FLIYh7Ot7eesqrnLxId%2BpUkapPn%2F7HzZ1TgX8rw90nBzyDv3rwfHcD4epKkpF7L%2Fmp75MuTqN7IOxrgUJgbLmnmmH5ZaWxBWuhYtqyQcAWjKqVsjmuXbi4maykyPcwFkh%2FcfuG9za7%2FZhSeEtkF0kYRw7FxI45i8AqQ%3D%3D&code=efc0a2e04880eab1403feb438c06cedd
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6W1FgfY0CSzNl7SZaApvprHqFppB0YbHBMdKDmS2KlbB14ZdK6wwEaRc%2BFocKJ2foY0nvtwfnDrT%2FYTlQz7GlZ%2BEi585GutA1sl9zl37y88oTbtn97XwfkP5J%2BAfOGxrai8Qq0Okx8QT0yNvcOoyOqtzBqs5n9jlX7qTSH3dsjQiw%3D%3D&code=cbd44f7877e90ce05a00a1985f5ba3c9
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6UGrP82S%2BtNb3o%2B985mNxA6NNTkioBG94XLSo3XFU5MqHyRydJsAAbZoJiwjoQnD%2FndrU4qINWMiwgSpMCrAQrZHnpP6NqIW9TerAHzEBNjvwwxvmcRr3VUq7d2xwi4aa2vty8xFgfmNxUIFztVTg%2FkCFvJJHsfDqhB18BRKpko3A%3D%3D&code=7574acf83d79706eeeab12e77ef49cc9
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6UlZSII34aIIhhGRStmqyOWTmoXaGWwnwHHNMXm3ksxfJ8FlqEmvPxDGzsBTkuV4a%2BrflMGhfz9nUZ0NprkCngDbC0%2FRDw1dPeaMuWM6ZK20Ry7tXh4AUGD6PdOuPC%2BhD3Rg%2BJz%2F5cTM8olRg6cYn65W1euH3n8NubvPByRj%2FCM8g%3D%3D&code=4b255140848d55d5582b8a5641a815e4
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6WkbdFLwH6K02x%2BDodpkgBHJ2EeNuW2BKLSe32cKQ2Yx324DNgaYbOunXLdCSkKQiRUAnw4fHJ9b48VNsQnOrF0lDRme4A1grJ2zdOsMZ7RgE6Ok6O0wxQOaqBT%2F8NLb68%2B8lYnOzW8BvJsAFjHlYHvnPgB1yDS9QGHCtdrJp%2FkUg%3D%3D&code=67986326072f18a0eb70ee97e4887832
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6Xg3pN%2BD8L4WvTCttZe80%2BQMgxd0EDF252z3AzQsv%2B85rGCOPuIyJPkgmudB8VAdBTAKQRC9EVC%2BfZfkX3Ysb5V4PoKIu9SzTgES4EPjl7icdZwF33zUbcvAx%2Fq%2BeQMjZOo5OTY1MkMEbSV%2B3yr%2FdtHxWA9pJ%2FL2XUCvc7Epowz%2FA%3D%3D&code=90df2603a30b1e7c0db7419c51f5b11e
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6XyBt8AyQvYhcdkuV7x9RFhyv9tZrzoGhTKV44Wp62M86toOEb4INi3GzONz%2FivUMrBKQzfSw%2B8WSJeKY2qFVtTcW094uSNs2Vk17FsE0XIl7ioIg5J%2BC1AbLI4Bwop4550CVnl3gBPo7T0gDz0gGCNBQsJxEBAQ3B84qX97bptDw%3D%3D&code=3335761e50406eaff8a20f002cf7ed30
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6Wqn1Sh7zCO3rpN9EGjMmTjbzRPAAENRUrXufW9Duk%2FyO%2FV0qOx5Q5kcQS68wYKYdisq0bgl%2FlSeZgVjoJq2VpTOYBIIyUOQieXVwP6bsmycbSZWNkMiOJquTvW6U%2F5WFwObCyEY72yDYB82KTxl%2Fph9GIOuogvzQq8Cu1HsilNjg%3D%3D&code=175dde6da9caf015eeadcf7deba48734
http://www.thomsoninnovation.com/tip-innovation/externalLink.do?data=RiStzcJ5873L16uJgFMlkdHCvZk5HVz9jyDHmG5O3oux76COAZHIjMNddLM7h8Qg6UHwjJvZKqhFQVzTJ6uKQrrtN4%2BbDocc212l%2FZ26u6UWsw%2Bjjue34OjP5pf3Zac1HG9S6pv5r82VSYHqm%2FIKYUumn%2F2TkEtIo7qiR1qm%2FXHCuLztNRvPUrnzGHQX7Zr1SZPqgdxaM9CRtzjktWb38bWX9kp0BtpWnMMy9UKhNqFR0ptrBgEVy7YYvsW2Ls8SD5pwaTEZsZ%2FY75sSiwJG5Q%3D%3D&code=8afad100648e801ce24b1b6b83a3db6f
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP03802620B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP03802620B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DUS6546631B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DUS6546631B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP03899311B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP03899311B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP03955877B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP03955877B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP04068300B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP04068300B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP04195474B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP04195474B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP04782819B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP04782819B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP04817272B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP04817272B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP04847098B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP04847098B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP04955332B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP04955332B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP05016008B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP05016008B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP05087113B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP05087113B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP05092567B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP05092567B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP05115415B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP05115415B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP05180785B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0
http://www.thomsoninnovation.com/tip-innovation/interWin.do?rvUrl=zoomImage.do?documentNumber%3DJP05180785B2%26pageIndex%3D0%26daysValid%3D0%26clipWidth%3D800%26clipHeight%3D0

PANGEA3

Bilaga D- Landscaping Report
1. Relevant References

70  |JP05180785B2 Circular saw N/A Patent reference discloses a circular saw
which has a discharge port connection with
a dust collecting bag. I

71 JP05411894B2 Dust collection N/A Patent reference discloses a hand-held
protection cover type portable cutting machine having a dust

collection protection cover which connects a
dust collection hose.

72 |JP05446257B2 Dust collector N/A Patent reference discloses an electric
circular saw wherein a hose is connected to
a suction inlet of a dust collector.

73 JP05465556B2 Dust collecting structure |N/A Patent reference discloses a circular rotary

of a cutting tool cutting tool which includes a dust collecting
structure with a dust collection flange part
provided in a blade case.

74 JP05500055B2 Portable cutting machine |N/A Patent reference discloses a portable
cutting machine which has a transparent
synthetic resin-made dust collecting box
that is provided for collecting saw-dust.

75 JP10225927A POWER-DRIVEN PROBLEM TO BE SOLVED: To optimally adjust a | Patent reference discloses a portable

CUTTER dust blowout direction in accordance with an power cutter with a dust collector
operating condition and an operating position by |attachment.
providing a blowout direction varying means for
making a dust blowout direction variable on a dust
blowout aperture on a fan for dust suction and

76 JP1030704A PORTABLE DUST PURPOSE: To efficiency accumulate cut dusts in | Patent reference discloses a dust collecting
COLLECTING ROUND |a dust collecting case without spreading the dusts |case for a portable sawing machine.
SAWING MACHINE by using a rabyrinth section comprising a plurality

of steps for air resistant materials narrowing a dust
flowing path which is near a dust discharge outlet,
and an air inflation chamber which is at the rear

77 JP11058305A CUTTING MACHINE | |PROBLEM TO BE SOLVED: To improve an Patent reference discloses a cutting
Cutting machine operation environment by a method wherein a dust|machine with a dust collecting path which

flowing in a lower guard side from a dust collection |collects dust and discharges to a rotatable
passage in cutting is introduced to a lower guard  [lower guard.

inner surface side, and discharged from an

advance direction side of a cuttina machine.

78 JP11138333A HAND CUTTER | Hand |PROBLEM TO BE SOLVED: To provide a hand  |Patent reference discloses a handheld

cutter cutter with a dust collector which has a good cutter wherein a dust collection unit has a
operability improving the peripheral structure of a  [dust collection fan who is connected with an ™
dust pipe, as well as improving the dust collecting |output shaft of a drive source.
performance, reducing the width of the hand cutter
to make it compact. and imorovina the weiaht

79 JP11179722A HAND CUTTER | Hand |PROBLEM TO BE SOLVED: To improve a dust |Patent reference discloses a hand cutter

cutter collection ratio. provided with a ventilating fan for dust
collection.
SOLUTION: In a hand cutter equipped with a
cutter blade 3 which rotates in liaison with a motor
1. a dust collectina exhaust fan 6 which is

80 JP11333623A CIRCULAR SAW PROBLEM TO BE SOLVED: To prevent the Patent reference discloses a circular saw
MACHINE | Circular saw |generation of noise by a method wherein a flow of |machine with an external dust collector.
machine air passing through a suction port is straightened

by a plurality of dust collectors formed by partition
plates.

81 JP11342506A LIGHT-WEIGHT TILE PROBLEM TO BE SOLVED: To reduce dusts, a |Patent reference discloses a lightweight tile
CUTTER | Lightweight  [noise at the time of cutting by constituting a light- | cutter with a dust collection plate which is
tile cutting machine weight tile cutter of a stretchable clamp on a body, |provided in a saw blade cover.

atile base having a tile retainer, and a cutting unit
having an edge of a cutting blade installed at a
motor base of a bodv side in a snear edae state.

82 JP1148502A DUST COLLECTING PURPOSE: To prevent the discharge of dust to Patent reference discloses a dust collecting
MECHANISM OF the rear of a base by providing the cooling air case for a portable circular saw.
PORTABLE DUST emitting orifice of an electromotor to the inner wall
COLLECTING part of a gear cover and emitting cooling air to the
CIRCULAR SAW air curtain groove provided so as communicate

with the coolina air emittina orifice.
83 JP2000176908A DUST COLLECTING PROBLEM TO BE SOLVED: To provide a dust Patent reference discloses a circular saw

TYPE MOTORIZED
CIRCULAR SAW | Dust
collection type[formula
electric circular saw

collecting type electric circular saw, with which no
cut dusts fly to a user side during a cutting work,
which realizes a high dust collecting function and,
at the same time, has favorable workabilty and
safetv.

with a dust collection duct that is connected
to an inlet at a bag or cleaner through a
fixed cover.

2013-04-10 2008-11-13 2008-11-13 MAKITA CORP,JP N/A JP05180785B2 |
JP2010115876A
2014-02-12 2011-06-13 2011-06-13 GOEI SEISAKUSHO  [N/A JP05411894B2 |
KK JP2013000903A
2014-03-19 2008-12-26 2008-12-26 HITACHI KOKI KK N/A JP05446257B2 |
JP2010155302A
2014-04-09 2010-03-03 2010-03-03 MAKITA CORP N/A JP05465556B2 |
JP2011177857A
2014-05-21 2010-12-03 2010-12-03 MAX CO LTD N/A JP05500055B2 |
CN102528854A |
JP2012115969A
1998-08-25 1997-02-14 1997-02-14 KIORITZ CORP TAOMO TOSHIO | O |JP10225927A |
IWAMATSU DE19805858A1 |
DE19805858B4 |
US6014811A
1989-02-01 1987-07-24 1987-07-24 HITACHI KOKI CO AKIBA SEIJI JP1030704A |
LTD JP6009803B2 |
JP64030704A
1999-03-02 1997-08-26 1997-08-26 RYOBILTD SANO NOBUHIRO JP11058305A
1999-05-25 1997-10-31 1997-10-31 KOMATSU ZENOAH |TAKAYANAGI JP11138333A
co YOSHIAKI
1999-07-06 1997-12-19 1997-12-19 KOUMU KK | MEIWA |KOMURA JP11179722A |
SEISAKUSHO KK KATSUNORI | JP03051027U |
TSUJIMURA MASARU [JP10272622A |
| TANAKA EJI ‘W01998043794A1
1999-12-07 1998-05-26 1998-05-26 MAKITA CORP HARA YACHIO | JP11333623A
OKOCHI KATSUMI
1999-12-14 1998-08-11 1998-03-30 KOYO KOGYO KK NISHIKAWA KOJI JP11342506A
1989-06-09 1987-12-04 1987-12-04 HITACHI KOKI CO ITO MASANORI | JP1148502A |
LTD AKIBA SEIJI JP6009804B2
2000-06-27 1998-12-15 1998-12-15 MATSUSHITA TOYAMA KAZUTO JP2000176908A
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84 JP2001030232A CUTTER WITH DUST
SUCTION OPENING | A

cutter with a dust inlet

PROBLEM TO BE SOLVED: To provide a cutter
with a dust suction opening which can suck all dust
without using a large dust collecting device and,
moreover, which can cut at a correct position and
can provide a groove at a correct position.

Patent reference discloses a cutter for
various stone, concrete, has a cylindrical
waste intake mouth that is coupled to a
dust collector.

85 JP2002046018A DUST COLLECTING
COVER AND
ELECTRICALLY
DRIVEN CUTTER | A
dust collection cover and
PRSI

PROBLEM TO BE SOLVED: To provide a dust
collecting cover and an electrically driven cutter
capable of sucking the dust produced when cutting
a concrete block and a tile nearly completely and
allowing the operator to carry out his or her work
safelv.

Patent reference discloses an electrically-
driven cutter which has a dust collection
cover.

an
CIRCULAR SAW
MACHINE | Circular saw

86 JP2002052417A

PROBLEM TO BE SOLVED: To tilt a main body
without interfering with a base in spite of existence

Patent reference discloses a circular saw . ¢l
machine which includes a dust box for dust = "} - ]

RULER | Dust collection
ruler

dust generated below a material to be cut.

SOLUTION: A dust collecting ruler 1 is connected
perpendicularly to a presser plate 2 and comprises
an ubper plate 3 and a lower plate 4 which binch

machine of a dust box. collection. :
SOLUTION: The dust box 15 is fitted to a flange
26 of a aear case bv a fittina rod 23. screw holes
87 JP2002210702A DUST COLLECTING PROBLEM TO BE SOLVED: To effectively collect |Patent reference discloses a dust collection

ruler used in power tool e.g. circular saw.

88 JP2002326119A DUST COLLECTING
DEVICE OF PORTABLE
ELECTRIC TOOL | The
dust collector of a

portable electric tool

PROBLEM TO BE SOLVED: To provide a dust

device of a portable electric tool capable
of suppressing a power supply cord from

Patent reference discloses a portable
power tool with a dust collector which
includes a cover having an extension cord

disturbing work, facilitating and storing,
and improving workability.

that connects a power supply
and a power cord to a dust-collection hose.

ELECTROMOTIVE
CUTTER DEVICE
CAPABLE OF
PREVENTING
SCATTERING OF
DUST | The electricallv-

89 JP2003094432A

PROBLEM TO BE SOLVED: To enhance dust
collection capacity so as not to scatter dust, which
is generated when a material to be processed
such as a roof tile, a slate or the like is cut, to the
circumference.

Patent reference discloses an electrically
driven cutter wherein a duct extends down

ejection hose.

ELECTRIC CUTTER
WITH DUST
COLLECTING
FUNCTION | An
electrically-driven cutter
eauinned with

90 JP2003251624A

PROBLEM TO BE SOLVED: To provide an
enhanced dust collecting function so as not to
circumferentially scatter dust which is generated
\when materials to be processed such as roofing
tiles, slate plates or the like are cut.

Patent reference discloses a dust collector
connected by a connection pipe and a -
suction nozzle to upstream side of a circular .
saw.

91 JP2005096233A 'WORK TOOL |

Operation tool

PROBLEM TO BE SOLVED: To provide a dust
collecting technique useful for enhancing the dust
collection properties of a work tool capable of
collecting processing refuse.

SOLUTION: The work tool 101 is eauippbed with a

Patent reference discloses a circular saw
which is equipped with a dust collection
part.

92 JP2005153058A POWER TOOL | Power

tool

PROBLEM TO BE SOLVED: To provide a power
tool having a hose mounting port on which a hose
of a duct collector is mounted and an electric
power source cord to extend from a tool main
body and furnished with a holder to lead around
the cord so that the electric power source cord

Patent reference discloses a power tool
e.g. circular saw has a main portion formed
with a hose attachment opening to which
the hose connected with a dust collector.

93 JP2005246949A TOOL WITH DUST
COLLECTING
FUNCTION AND
PORTABLE DUST
COLLECTOR | A tool
and a portable dust

PROBLEM TO BE SOLVED: To provide an
electric circular saw with dust collecting ability
capable of performing a cutting work without
scattering cut dust to surroundings.

SOLUTION: The electric circular saw with a dust

Patent reference discloses a dust collection
hose which has ends that are connected to
discharge port of a circular saw.

94 JP2006159373A POWER TOOL | Power

tool

PROBLEM TO BE SOLVED: To heighten
efficiency for collecting chips and dusts in a power
tool such as a portable circular saw.

SOLUTION: A blade 3 and a fan are driven by a
prime mover in a housina 4. and

Patent reference discloses a power tool
e.g. portable circular saw has a saw-dust
collection opening formed at an outer
cylinder for collecting saw dust.

95 JP2007090808A TILE CUTTING DUST
COLLECTING
APPARATUS | Tile
cutting|disconnection

dust collection apparatus

PROBLEM TO BE SOLVED: To provide a tile
cutting dust collecting apparatus which consists of
a simple structure, for example, can be easily
installed even on a place for construction such as
on a roof where a scaffold is bad, and is excellent
in dust collectina cabacitv.

Patent reference discloses a file cutting
dust collection apparatus.

96 JP2007245019A DUST COLLECTOR |

Dust collector

PROBLEM TO BE SOLVED: To provide a dust
collector which detects cloggings of a filter
and removes dust

attached to the filter to ensure a high dust
deposited capability always.

Patent reference discloses a dust collector
for a power tool e.g. circular saw.

97 JP2007320258A PORTABLE CIRCULAR
SAW | Portable circular

saw

PROBLEM TO BE SOLVED: To provide a
portable circular saw capable of selecting the
outflow path of a chip and is excellent in
workabilty.

SOLUTION: The portable circular saw havina a

Patent reference discloses a portable
circular saw has a stopper unit which

saw dust discharge unit that is provided in
upper portion of a saw cover.
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2001-02-06 1999-07-21 1999-07-21 SEKISUICHEM CO  |NISHIO TOSHIRO | JP2001030232A
LTD OKITA KATSUMI
2002-02-12 2000-08-01 2000-08-01 SEKISUICHEM CO  |[KATAYAMA HIDE JP2002046018A
LTD | SEKISUI
EXTERIOR KK
2002-02-19 2000-08-10 2000-08-10 MAKITA CORP OKUMURA MICHIO | [JP2002052417A |
ABE HIDEKI JP03899224B2
2002-07-30 2001-01-19 2001-01-19 MAKITA CORP FUKUOKA TORU JP2002210702A
2002-11-12 2001-04-26 2001-04-26 HITACHI KOKI CO ONOSE AKIRA | JP2002326119A
LTD MATSUMOTO
KIHACHIRO | IMAI
TERUO
2003-04-03 2001-09-21 2001-09-21 OTA KOSAN KK OTAKINJIRO JP2003094432A
2003-09-09 2002-03-01 2002-03-01 OTA KOSAN KK OTAKINJIRO JP2003251624A
2005-04-14 2003-09-24 2003-09-24 MAKITA CORP TSURUTA MASAMI | |JP2005096233A |
KANI TOSHIYUKI | CN100341682C |
NAKANE HIROSHI CN1600508A
2005-06-16 2003-11-25 2003-11-25 MAKITA CORP IKEMI KYO | KONDO |JP2005153058A
MASAKI |
NASHIMOTO
TOMONOBU
2005-09-15 2004-07-28 2004-02-04 KOWA KENSHIYOU  |KOSHO TAKAYUKI JP2005246949A
KK
2006-06-22 2004-12-09 2004-12-09 RYOBILTD OKADA ATSUTO JP2006159373A
2007-04-12 2005-09-30 2005-09-30 NAKAJIMA ICHIRO NAKAJIMA ICHIRO JP2007090808A
2007-09-27 2006-03-16 2006-03-16 HITACHI KOKI CO TAKAHASHI KUMIO | [JP2007245019A
LTD INABA MASAHIRO |
HAYAMA
YOSHIMASA |
KAKEGAWA
DAISUKE
2007-12-13 2006-06-02 2006-06-02 HITACHI KOKI CO SAITO HIROYUKI | JP2007320258A |
TERAJIMA HIDEAKI | [JP04715640B2
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98 JP2008307643A DUST SPREADING
PREVENTIVE COVER |
Coarse-particle diffusion

prevention cover

PROBLEM TO BE SOLVED: To provide an easy-
to-use dust spreading preventive cover which is

Patent reference discloses a grinder
equipped with a cutter and a duct part is

superior in a capability
'when there is no suction by a dust collector,
working efficiency in exchanging a cutter, and
durabilitv in a severe practical havina a

to a vacuum cleaner bag or a
dirt collector.

99 JP2009184304A PORTABLE CUTTER |

Portable cutting machine

PROBLEM TO BE SOLVED: To provide a
portable cutter having a lever to rotate a safety
cover with, the lever being attached to the safety
cover in such a manner that when a dust collecting
adaptor is not attached to a discharge opening of
the cutter. aood ilitv is assured and that

Patent reference discloses a portable
cutting machine with a dust collection
adapter.

100 |JP2009255215A DUST COLLECTING
COVER AND DUST
COLLECTING COVER
UNIT | A dust collection
cover and a dust
collection cover unit

PROBLEM TO BE SOLVED: To provide a dust
collecting cover which solves the problem that a
dust collecting structure causes the deterioration
of work efficiency, and effectively improves dust
collecting efficiency by using a structure for

ire of the problem.

Patent reference discloses a dust collection
cover equipped with the attachable dust
collection opening.

101 JP2009298018A CONCRETE HAND
CUTTER WITH DUST
COLLECTING COVER |
A concrete hand cutter
with a dust collection
cover.

PROBLEM TO BE SOLVED: To improve the dust
collection efficiency by addition of a simple
mechanism.

SOLUTION: The cutter is used for cutting off the
unper side from the lower side. the lower side from

Patent reference discloses a concrete hand -

cutter with a dust collection cover.

ROOF MATERIAL
CUTTER | Roof material
cutting machine

102 |JP2010222950A

PROBLEM TO BE SOLVED: To provide a roof
material cutter which is lightweight and compact,
can be carried, and can cut roof materials into
various thicknesses and shapes without scattering
cut dust.

Patent reference discloses a dust collection
bag which is arranged for collecting coarse
particles generated during cutting of raw
material by cutter mechanism

DUST COLLECTOR
INTERLOCKING
SYSTEM | The
interlocking system of a
dust collector

103 JP2011079082A

PROBLEM TO BE SOLVED: To provide a dust
collector interlocking system having simple
construction for interlocking the dust collector with
a power tool.

SOLUTION: To the dust collector 1 to be

Patent reference discloses an interlocking
system of a dust collector for operating the
dust collector connected to a nozzle of an
electric tools, such as a circular saw.

104 |JP2011079182A ROTARY SAWING
MACHINE | Rotary

sawing machine

PROBLEM TO BE SOLVED: To provide a rotary
sawing machine keeping a working environment
clean by obtaining an effect of collecting chip dust
to a high degree.

SOLUTION: The rotarv sawina machine includes a

Patent reference discloses a rotary sawing -~
machine wherein a dust collection channel
is formed in the position where a saw blade
seat and a saw blade cover are pivotally
mounted.

105 |JP2012061575A DUST-COLLECTING
MECHANISM OF
ELECTRIC TOOL | The
dust-collecting
mechanism of an electric

PROBLEM TO BE SOLVED: To improve

collection efficiency in collecting chips with a

simple structure without arranging a mechanism

for transmitting power from a cutting tool drive

motor nor increasing the number of motors when
ina cuttina powder in usina an

Patent reference discloses a slide circular
saw which is equipped with a dust-collecting
mechanism.

too

DUST COLLECTING
CIRCULAR SAW | Dust
collection circular saw

106  |JP2014000633A

c
PROBLEM TO BE SOLVED: To provide a dust
collecting circular saw which has high dust
collection efficiency.

SOLUTION: A dust collecting circular saw includes
a saw blade 11. a saw cover 31 coverina over the

Patent reference discloses a circular saw
which includes a dust collection nozzle that __,
is connected to a saw cover.

107 JP2014024177A CUTTER | Cutting

machine

PROBLEM TO BE SOLVED: To provide a small-
sized cutter with high dust collection efficiency.

SOLUTION: An area covered with a saw cover 14
and a space (dust collection space 16¢) inside a
dust collection case 16 are throuah a

Patent reference discloses a cutting
machine wherein a dust collecting case

cover is installed in the upper part of a dust ._

collecting case.

108 |JP2014042988A CUTTING MACHINE |

Cutting machine

PROBLEM TO BE SOLVED: To provide a cutting
machine capable of adjusting a cutting angle and
increasing capacity of a dust box.

SOLUTION: A dust box 70 is rotatably connected
to a saw cover 60. The is so

Patent reference discloses a cutting
machine wherein a dust box which is
attached to a saw cover.

DUST COLLECTOR
FOR CUTTING
MACHINE | The dust
collector of a cutting
machine

109 |JP2014065319A

PROBLEM TO BE SOLVED: To provide a dust
collector capable of achieving high dust collection
efficiency at a bottom face side of cutting material
and having high operability by being arranged to
be detachable and re-attachable from/to a cutting
machine. althouah dust collection has been

Patent reference discloses a dust collector
of a cutting machine, has dust receptacle
that is supported by base or cutting
machine main portion.

PORTABLE CUTTING
MACHINE | Portable
cutting machine

110 |JP2014161935A

PROBLEM TO BE SOLVED: To provide a
portable cutting machine which can improve dust
collection performance of chips without utilizing
motor cooling wind for dust collection of the chips.

SOLUTION: The portable cuttina machine

Patent reference discloses a portable
cutting machine which has a saw dust
accommodating portion with a storage
chamber set as accommodation space of
saw dust.

111 JP2014177137A PORTABLE CUTTING
TOOL AND DUST
COLLECTION
STRUCTURE | A
portable cutting tool and
a dust collectina

PROBLEM TO BE SOLVED: To provide a
portable cutting tool, which carries out easiy a
cutting operation maintaining a dust collection
abilty not only in a horizontal direction and a
vertical direction, without limiting an operational
direction. and a dust collection structure.

Patent reference discloses a portable
cutting tool equipped with a dust collecting
structure.
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112 |JP2014200905A INTERLOCKING
SYSTEM FOR DUST
COLLECTOR | The
interlocking system of a
dust collector

PROBLEM TO BE SOLVED: To provide an
interlocking system for a dust collector that allows
an electric tool and a dust collector of self to be
reliably interlocked and prevents a dust collector of
another person from malfunctioning even when the
other person uses the svstem at the same site.

Patent reference discloses an interlocking
system of a dust collector.

113 JP6155155A HAND SAWING
MACHINE WITH DUST

COLLECTOR

PURPOSE: To operate a hand sawing machine
remarkably easily so as to suck cutting chips only
by the force of a hand sawing machine without
using any external apparatus.

CONSTITUTION: A dust collector is built in this

Patent reference discloses a hand sawing
machine with a dust collector.

114 |JP6190628A CIRCULAR SAW

DEVICE

PURPOSE: To prevent a temperature rise in a
main body by cooling cut dust to be collected into
a dust collecting chamber.

CONSTITUTION: In an upper part of a circular
saw device main bodv. an outer wall 40 is

Patent reference discloses a circular device
with a dust collecting chamber.

115 JP6278103A ELECTRIC CIRCULAR

SAW

PURPOSE: To accrately send a circular saw in an
advance direction and to efficiently collect a
generated cut powder in a dust collecting case by
utilizing the rotary centrifugal force of the circular
saw by arranging a ratationally driven circular saw
blade. a arip part and the dust collectina case on a

Patent reference discloses a circular saw
with a dust collecting case.

116  |JP6335904A DUST COLLECTING
MECHANISM IN
MOTOR-DRIVEN

CIRCULAR SAW

PURPOSE: To provide a dust collecting

capable of preventing
scattering of dust produced at the time of cutting a
gypsum board which has not been treated by a
conventional dust collector in a motor-driven
circular saw fitted with the dust collectina

Patent reference discloses a dust collecting "7:/2\{
i

CUTTER FOR STONE
MATERIAL

117 JP8258034A

PURPOSE: To prevent the scattering of dust by
demarcating a cut powder housing chamber on
one side of a machine frame and opening the cut
powder housing chamber on the downstream side
of the lower part of a rotary blade and forming the
exhaust hole released to the outside to a part of

Patent reference discloses a cutting
machine for concrete product e.g. tile,
brick, has a dust storing chamber on one
end of machine frame.

118 |KR200801128U CIRCULAR SAW WITH
A DUST-COLLECTING
HOOD | The circular saw|
in which the dust
collector is in short

The present invention is to provide the circular saw
it can be about the structure of the circular saw (1)
in which the dust collector (40) is in short supply,
and it form the internal space (50) into main body
(10): saw blade (20): base (30): sheathing board

Patent reference discloses a circular saw
wherein a dust collector comprised of left
and right side board and a face plate
covering both sides of a saw blade.

for saws

subplv. (402): left and riaht side board (403): coverina a

119 |RU2019403C1 N/A N/A Patent reference discloses a circular saw
barrier which has a dust trap in the form of
sectional cover-shell.

120 |SE200500404A N/A N/A Patent reference discloses a dust collecting
assembly.

121 TW200714435A N/A N/IA Patent reference discloses a cutter wherein
a dust collection cover comprises a cover
body formed with a dust discharge port
through which cutting chips and residues
generated during a cutting operation is

122 |TW200722220A N/A N/A Patent reference discloses a dust collection
unit for an electric circular saw.

123 |US1830151A Dust collector and guard |N/A Patent reference discloses a dust collector -

and guard for saws.

124 |US20040089125A1 Compound miter saw

/A compound miter saw is described having a
bevel lock and bevel index to facilitate setting and
locking the blade of the miter saw at desired bevel
angles. Also described is a compound miter saw
having a miter lock and miter index to facilitate
settina and lockina of the blade of the miter saw at

Patent reference discloses miter saw
wherein a dust collecting apparatus
comprises a bag to collect sawdust and a
framework to support the bag.

125 |US20050160892A1 Power cutting saw with

dust catching device

Cutting saw with a workpiece supporting surface, a
holder mounted on the carrier, a saw assembly,
having a motor and saw blade, being pivotably
attached to the holder above the carrier, and a
dust catching device mounted on the saw

The saw assemblv can pivot around a

Patent reference discloses a cutting saw
wherein a dust catching device mounted on
a saw assembly.
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126 |US20060107810A1 Mitre saw

/A mitre saw includes a base, a pivot arm
assembly pivoted to the base, a saw blade
rotatably connected to a motor that is mounted to
the pivot arm assembly, an outer dust duct fixedly
fastened to the pivot arm assembly and connected
to a dust nassaae. an inner dust duct. which is

Patent reference discloses a miter saw with
a dust collection passage.

127 |US20060169111A1 Saw blade for drywall,
saw apparatus utilizing

saw blade and method

A saw blade for use on a circular saw to cut
drywall board is formed of thin metal and includes
generally rectangular teeth formed along the
perimeter of the saw blade. The saw teeth have an|
outer edge along a circle centered on a center of
the blade and teeth edaes i

Patent reference discloses a circular power L=

saw wherein a dust collection system
includes a dust repository that collects the
dust.

128 |US6796208B1 Sawdust collection hood

for table saw

A sawdust collection hood for a table saw. The
hood has an identical pair of vertical, spaced-apart
side panels, an upper cowl mounted between the
side panels, a canted nose panel mounted
between front portions of the side panels, and a
lower cowl that extends rearwardlv between the

Patent reference discloses a sawdust
collection hood for a table saw which has a
trailing edge of nose panel and side skirts
resting on a work piece.

129 |US20060201302A1 Cutting tool and parts

and accessories therefor

A cutting tool in accordance with the invention may
include an arbor lock, located within its housing, for|
preventing the arbor from rotating to assist an
operator in installing, removing or replacing the
saw blade. The cutting tool may also include an
internal storage for storina items or.

Patent reference discloses a table saw
wherein a dust collection assembly includes
a sleeve, such as shroud within which at

least a portion of a saw blade is disposed.

130 |US20060272464A1 Circular saw machine

having dust collectors

A circular saw machine includes a body having a
base, a worktable mounted on the base and a
receiving space defined in the base, a saw blade
placed in the receiving space and adjusted
through the worktable, a motor assembly having a
rotatina shaft extended throuah a center of the

Patent reference discloses a circular saw
machine which has a fixed and movable
dust collector arranged in overlapped state
to cover specific regions of rim of a saw
blade.

131 |US20070034064A1 Dust-collecting unit and
electric tool having the

same

The present invention provides a dust collection
unit usable with an electric tool having an electric
motor, an end tool driven by the electric motor,
and a cover partially covering the end tool and
having a residue discharge port. The dust

ion unit is communicable with the

Patent reference discloses circular saw
wherein a dust collection unit includes a
main casing and lid.

Motor driven wood
working tool with vacuum
feature

132 |US20070044609A1

/A motor driven power tool is provided having an
internal dust collection system. A single electric
motor drives the working member such as a saw
or sander and simultaneously drives an air pump
which acts as a collector vacuum for debris
created when the power tool is in use. A dust

Patent reference discloses a rotary circular
saw with a dust collector shroud.

133 US20080110527A1 Circular Saw with a Dust-|

Collecting Hood

A circular saw with a dust-collecting hood is to
provide a circular saw structure with high dust-
collecting efficiency, excellent safety and
convenience in operation. By designing the dust-
collecting hood and its location, the dust-collecting
hood has surroundina winas to snualv attach to a

Patent reference discloses a circular saw
with a dust collection hood.

134 |US20090183377A1 DUST SHROUD FOR

CIRCULAR SAWS

A circular saw dust shroud extends around the
open portion of the blade guard to enclose the saw|
blade. The dust shroud provides improved dust
collection while still allowing unimpeded use of the
saw.

Patent reference discloses a dust shroud
for circular saw, has a raised rear portion
adjacent a vacuum port to improve the
collection of dust and debris.

135 US20090236900A1 DUST AND DEBRIS
EVACUATOR FOR CUT-

OFF SAW

A dust and debris evacuator is provided for a cut-
off saw. The cut-off saw having a rapidly rotating
disk-shaped cutting blade for cutting material and
thereby producing and ejecting the dust and
debris. The evacuator having a channel to receive
the eiected dust and debris. and the channel

Patent reference discloses a_down-cutting
cut-off saw wherein the dust and debris can
be collected and accumulated in a vacuum
cleaner.

136 |US20100043768A1 Portable Cutter

A portable cutter has a base member, a main
body, a cutting blade, a protection member, a dust
collection member, and a guide member. The
base member moves on a workpiece, the base
member having a shaft provided in proximity to
one end thereof. The main bodv is counled to the

Patent reference discloses a portable
electric cutter wherein a dust collection
cover is attached to a protection cover.

137 |US20100058911A1 Blade Guard for Power
Tool Having an

Evacuation System

A blade guard is configured to surround a
rotatable cutting blade. The blade guard includes
an arcuate body mounted to surround a portion of
an outer circumferential edge of the cutting blade,
wherein the arcuate body is fixed with respect to
the rotatable blade. A plenum is disnosed unon

Patent reference discloses a handheld
cutting tool with a remote collection and
fitration apparatus to provide for remote
collection of dust and debris.

BLADE ENCLOSURE
FOR A TABLE SAW

138 |US20100307308A1

A below-table blade enclosure for a table saw
protects the health and safety of the person
operating the saw, by enclosing the saw blade,
and thereby protecting the operator from exposure
to and saw
dust. The blade enclosure contains and collects

Patent reference discloses a blade
enclosure for saw dust containment and
collection.

139 US20100319671A1 ENGINE-POWERED

TOOL

'An engine-powered cutter comprising a housing
that houses an engine for driving a rotating blade
and that is provided to the rear of the rotating
blade; an air cleaner chamber provided in the
housing to the rear of the engine; a pre-air cleaner
chamber provided in the housina on the upstream

Patent reference discloses an engine-
powered tool with a dust collection
chamber.
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140 |US20110017036A1 Radial Arm Saw Safety

Top

A radial arm saw is adapted with a safety top
configured with cutting box enclosure that contains
and collects substantially all of the sawdust
generated during use. A dust collection system is
in fluid communication with the cutting box for
removina the sawdust contained therein. Sorina

Patent reference discloses a radial arm

saw wherein a cutting box is adapted for
connection to an external dust collection
system.

141 |US20110023674A1 Dust collection system

for a table saw

A dust collection system designed for a table saw
is disclosed. The dust collection system includes a
dust shroud and dust shield to channel dust
generated by a blade as it cuts wood or other
material. The dust shroud includes fins and walls
to “peel” dust and air off a spinnina blade and

Patent reference discloses a dust collection
system partially surrounds a front portion of
a blade and is designed to capture dust
particles as they are directed downward by
the blade.

142 |US20110079125A1 Circular Saw

A circular saw is composed of a working platform,
a saw base with saw plate, and a saw cover,
wherein the saw base and the saw cover are
combined together to perform a dust-collecting
hood with a bottom opening to accommodate the
saw plate. The dust-collectina hood has a first air-

Patent reference discloses a circular saw
wherein a dust-collecting hood has a first air
hole defined on a top and a second air-hole
defined on a sidewall respectively to
completely keep the swarf and dust inside
the dust-collectina hood to i i

143 |US20110079207A1 Power saw apparatus

with integrated dust

A power saw having a circular saw blade or,
grinding wheel incorporated to a dust collection

Patent reference discloses a power saw for
cutting and grinding has a dust collection

collector system that is easily portable is disclosed herein. |housing coupled to a structural arm.
In a preferred embodiment, negative pressure and
resulting air flow is provided at a lower blade guard
to canture matter as a of
144 |US20110185581A1 COMPACT CIRCULAR | A circular saw includes a housing, a motor having |Patent reference discloses a circular saw
SAW a rotating axis and a center of gravity on the \wherein a dust exhaust device is formed on

rotating axis, a handle, a circular blade, a fixed

guard, and a base plate having a width supporting
the housing. The motor and the circular blade are
parallel or coplanar with resbect to each other and

a front end of a fixed upper guard for
collecting the dust produced during the
cutting procedure.

145 US20110214546A1 CUTTING TOOLS

A cutting tool includes a tool unit including an
electric motor, a fan and a rotary cutting blade.
The fan and the rotary cutting blade are rotatably
driven by the electric motor. A blower includes a
blower duct introducing a flow of air produced by
the fan toward a cuttina point where a iece is

Patent reference discloses portable circular
saw with a dust collecting nozzle detachably " .
connected to a blade case. :

146 |US20110252936A1 CUTTING DEVICES

A cutting device includes a cutting unit having a
rotary blade, a table for placing a workpiece
thereon, and a support device vertically movably
supporting the cutting unit relative to the table. The
cutting unit includes a blade case. The blade case
covers an unper portion of the rotarv blade and

Patent reference discloses a slide circular
saw wherein a leaf spring biasing a dust
guide member in a downwardly pivoting
direction so that, it is possible to reliably
move a dust collecting member downward =
and closer to s cuttina edae.

147 US20110283853A1 DUST-COLLECTING

DEVICES

A dust-collecting device of a cutting tool having a

rotary cutter blade may include a dust-collecting

container connected to a dust-collecting port of a

stationary cover that covers an upper portion of

the rotary cutter blade. The dust-collecting
includes a self dust-collectina

Patent reference discloses a bench circular
saw with a dust box which includes self dust-
collecting mechanism for forcibly collecting
cutting chips.

148 |US20120055310A1 CUTTING MACHINE

One aspect of the invention includes, a cutting
machine, such as a table-top circular saw having a
table for placing thereon a workpiece, and a
cutting machine body having a saw blade rotated
by an electric motor. An insulation member may
be attached to a tilt sunport shaft that verticallv

Patent reference discloses a table top type
circular saw machine wherein a dust
collecting bag may be attached to a
discharge outlet or a dust hose of a dust
collecting device.

149 US20120073077A1 DUST COLLECTOR

A dust collector for suctioning dust includes: an
electric motor for collecting dust; a power supply
device that supplies electric power to outside; a
parameter detection device that detects a
parameter (hereinafter referred to as a “current
") which chanaes dependina on a state

Patent reference discloses a dust collector
for suctioning dust, has current supply
starting device for starting providing current
supply to electric motor.

150 |US20130160623A1 Table Saw Dust Cover

A power tool includes a table structure defining a
blade slot, a frame supporting the table structure,
a blade assembly mounted within the frame, and a
carriage assembly. The blade assembly includes a
blade positioned within the blade slot and a motor
to rotate the blade. in which the carriaae

Patent reference discloses a table saw
\wherein dust will typically tend to
accumulate within a discharge chute.

151 US20140013909A1 CUTTING AND DUST
OR SLURRY
COLLECTING
ASSEMBLY AND
'WORKING MACHINE

A cutting and dust or slurry collecting assembly

that comprises: a) a circular saw blade ( 4) b) a

blade guard (5) c) a cover device (6), and the

cover device (6) has a front end (31), a rear end

(32), a top surface (34), a bottom surface (36),
sidewalls (35). and a

Patent reference discloses a cutting and
dust or slurry collecting assembly for use in
e.g. hand held cut off saw or ring saw.

152 |US20140260848A1 Dust Collection System

for a Circular Saw

A dust collection system for a circular saw having
a saw housing and a motor configured to
rotationally drive a saw blade includes a dust
collecting member and a guide mechanism. The
dust collecting member includes a body having a
first end in which a dust collection openina is

Patent reference discloses a miter saw
wherein a dust collection system includes a
dust chute and a cam system.

153 |US8869786B2 Chop saw with dust

collection system

A chop saw, grinding wheel, or like apparatus is
disclosed herein also incorporated to an easily
portable dust collection system. In a preferred
embodiment, a worktable is provided with a center
slot for receiving a circular saw blade. A negative
oressure and resultina air flow is brovided at the

Patent reference discloses a cut off saw
provided with a dust collection system.
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1. Relevant References

154 |US20150082958A1 ‘Woodworking Table
Saw with Vacuuming

Function

The present invention disclosed a woodworking
table saw with self vacuuming function,
comprising: a worktable and a saw blade, the
worktable being provided with a saw slot through
which the saw blade is extended, a blade guard
beina disnosed on the saw slot. a rivina knife beina

Patent reference discloses a wood working Pl
table saw provided with a dust bag.

155 |US2394556A Dust collector for tile
cutting and similar

machines

N/A

Patent reference discloses a tile cutting and
similar machines wherein any dust
produced by cutting a tile to be drawn into a
suction head and delivered to separating
means.

156 |US2839102A Dust collecting N/A Patent reference discloses a power saws of
attachments for power the circular blade type and more particularly
saws to a dust collecting attachment for such

saws.

157 |US3034493A Suction sawdust N/A Patent reference discloses a dust particle
collector collector which can be applied as a

protective housing for a saw blade of a
hand tool with a suction tube for removing
dust and small particles produced by the
saw.

158 |US3322169A Sawdust collecting N/A Patent reference discloses a sawdust
means for radial saws means for a radial saws.

159 |US3339597A Dust-collecting system  |N/A Patent reference discloses a dust-collecting
for saw machine system for a saw machine.

160 |US3401724A DUST COLLECTOR N/A Patent reference discloses a dust collector

for a radial arm saw comprises a funnel-

shaped hood positioned at the rear of a

161 |US3882598A Dust control cutting
assembly for cutting

sheet material

/An assembly for cutting sheet material is disclosed
herein and includes a conventional circular saw
which has been modified to provide a reliable dust
pick up arrangement for collecting the sawdust
produced during the operation of the saw and

ina this sawdust from escabina into the

Patent reference discloses a circular saw
including an arrangement which is provided
for capturing and collecting saw dust.

162 |US3945281A Dust collector for radial

arm saws

Improved form of dust collector for radial arm
saws in which a funnel-shaped hood positioned at
the rear of the work table is held in place by a
clamp mounted so as to overlie the spacer board
which is at the rear of the work table. In a

1t. the clamp has an inverted

Patent reference discloses a dust collector
for a radial arm saw, has a funnel-shaped
hood is positioned at the rear of a work
table.

163 |US3958474A Dust collector for radial

arm saws

Improved dust collector for radial arm saws of the
type in which a generally funnel-shaped flat-
bottomed hood, or shroud, is connected to a
vacuum hose and positioned at the rear of the
worktable. The bottom, or floor, of the shroud has
a rearwardlv extendina slot throuah which a bolt is

Patent reference discloses an improved
dust collector for radial arm saws of the
type in which a generally funnel-shaped flat-

164 |US4144781A Dust collector for radial

arm saws

Improved dust collector for radial arm saws of the
type in which a generally funnel-shaped flat-
bottomed shroud is connected to avacuum hose
and positioned at the rear of the worktable. The
top and bottom of the shroud are contoured so
that the shroud partiallv surrounds the column

; ri
bottomed hood or shroud, is connected to a1, '57/
vacuum hose. 3y 7

Patent reference discloses a radial arm 3

sawdust collector which has a funnel

shaped flat bottomed shroud connected to
avacuum hose.

165 US4241505A Dust shroud for portable

circular saw

A dust shroud for a portable circular saw is
described comprising an upper blade housing, a
lower blade housing, an external connecting link
connecting the two and aligned with the saw blade,
and flexible sealing means attached to the upper
oart of the lower blade housina. The thickness of

Patent reference discloses a dust collection
system for use with standard portable
circular saws.

166 |US4243011A Dust shroud for pipe-
cutting portable circular

saw

A dust shroud is disclosed for a pipe-cutting
portable circular saw. The shroud upper|

Patent reference discloses a means for
the sawdust when a

and lower blade housings which are nested and
guided so that the lower housing can be moved
into and out of the upper housing. The lower
peripherv of the lower housina aenerallv conforms

portable circular saw is used.

167 |USA4253362A ‘Apparatus for collecting
sawdust produced by a

circular power saw

‘A guard casing encloses a substantial portion of
the blade of a circular power saw. A cylindrical
tube is carried by the casing for connection to a
source of vacuum, the cylindrical tube having a slot
extending longitudinally from one end thereof for

ina therein a seament of

Patent reference discloses a sawdust
collector for a power saw, has a guard
casing for a saw blade with a vacuum tube
to remove dust.
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1. Relevant References

168 |US4326864A Apparatus for and This disclosure relates to sawdust collecting Patent reference discloses a sawdust
method of collecting apparatus which incorporates a bag having a catches for a table saw, has intermediate
sawdust particles aperture at a medial portion thereof, height air vent with fine screen on a
which bag is disposed to receive sawdust collecting bag.
generated by a saw, to serve as a device to collect|
the sawdust particles while nermittina movina air to
169 |US4367665A Sawdust collection A belt driven table saw having a open bottom base |Patent reference discloses a circular saw
system below the worktable enclosing saw tilting and table wherein a dust collector bag is
elevating mechanism and a driving motor mounted |detachably connected to and encloses a
outboard of the base has a sawdust collector bag |base bottom for collecting the larger
detachably connected to and closing the bottom of | heavier sawdust particles directed
the base for collectina directed bv a blade.
170 |US4466187A Portable circular saw /An improved portable circular saw with a pair of Patent reference discloses a portable
semicircular discs having a rotary sawing cutter circular saw with a dust collecting device
I the i discs 'which comprises a dust collecting hood.
being fixedly secured to the upper surface of a
table and vertically extending along the rotary
sawina cutter with a close cle keot
171 |US4576072A Sawdust collection Sawdust collection apparatus for a motorized table | Patent reference discloses a sawdust
apparatus for a table saw includes a specially formed and hinged, table |collector for a motorised table saw includes
saw top saw guard and sawdust collector to which one |a formed and hinged, table top saw guard
end of a vacuum hose is connected in a manner to [and sawdust collector to which one end of a
admit air bleeding so as to safely lower the vacuum hose is connected to admit bleed
vacuum therein when the other end of the hose is_|air.
172 |US4675999A Portable power tool A portable power tool such as a portable circular  |Patent reference discloses a portable
quipped with dust saw is provided with a sawdust collection system |circular saw, which is equipped with a dust
collector based on the generation of an air flow resulting bag for collection of sawdust.
from rotation of a rotary cutting blade, with this air
flow being guided to transport sawdust resulting
from cutting alona a auide path throuah
173 |US5074044A Dust disposal /An attachment is provided for a saw or other Patent reference discloses a dust disposal
attachment for a rotary | power tool having a rotary shaft and a circular attachment for a rotary element of a power
element of a power tool |blade mounted on the shaft. A substitute saw tool.
blade guard is fastened on the saw housing to
define a dust confining channel about the
peripherv of a portion of the circular rotarv saw
174 |US5084972A Device for collecting dust|Disclosed is a saw dust collector which can be Patent reference discloses a device for
from a portable circular [selectively attached to or removed from the fixed |collecting dust from a portable circular saw.
saw blade guard of a portable circular saw which has L
front and rear vacuum apertures located near the
front and rear blade guard openings which are in
fluid communication with a sinale vacuum source.
175 |US5327649A Circular saw with dust | A portable circular saw with a dust collector for use | Patent reference discloses a dust collector
collector in trapping fine dust raised in cutting cultured which comprises a deflector attached to a
marble, concrete, masonry and the like has a front inside of a upper blade guard.
deflector positioned above a discharge aperture in
the front of an upper blade guard for directing the
of air movina in the direction of the

176  |US5445056A Saw A chop saw comprising a base table (1, 3), a pivot [Patent reference discloses a circular saw
block (11) attached to the base table (3), a pivot  |wherein a dust collector comprises
member (21) mounted on the pivot block (11) for |essentially a channel section.
relative motion therebetween and a saw blade (15)
mounted on the pivot member (21) for movement
towards and awav from the base table (1. 3) to cut

177 US5588213A Circular saw with dust A tool for sawing plaster board being a hood Patent reference discloses a tool for

trapper spring loaded hingably attached to the motor of a  [collecting dust generated when sawing a
circular saw such that the blade is completely board having a board surface using a saw.
enclosed in the hood when the saw is not in
contact with the surface being cut. An adjustment
screw is provided for adiustina the deoth of cut.

178 |US5653218A Electric-powered stone |A motor is housed in a main body and a Patent reference discloses an electrically-

cutter transmission gear of a series of three transmission|operated stone cutting machine with a dust
gears is mounted to a motor shaft. The last of the |collection hood.
series of transmission gears is mounted on one
end of an elongated and distortable connection
rod. A first bevel aear is attached to the other end

179  |US5675895A Portable circular saw A portable circular saw has a main body (8) Patent reference discloses a portable

having a dust collecting - |accommodating a motor therein, a sawing blade  [circular saw which includes a dust collection .

function (4) rotated by the motor, a dust casing (3) case with a link part.
covering the upper part of sawing blade (4), and a
base (8) mounting main body (8). A plurality of
partition plates (12a-12e) and a sten-up portion

180 |US5676124A Ceramic and masonry | A ceramic tile and masonry power saw is Patent reference discloses a ceramic tile

power saw disclosed. The saw has an electric motor and and masonry power saw wherein a
drives the circular diamond saw through a drive removable tray is provided to catch coolant
belt positioned immediately adjacent to the saw to |flowing off of a cutting blade and sludge
minimize bending moments and stress. A pivoting |formed from the coolant mixing with the
cuttina table has pinch rollers on one side that saw dust.

181 |US5701676A Portable rotary saw ‘A portable rotary saw includes a cooling fan Patent reference discloses a portable
fastened to the output shaft of a motor and a cutting machine provided with a dust bag.
plurality of ports provided downstream of the fan in
ablade case defining a blade chamber. The ports
allow the cooling air delivered by the fan to blow
further in the housina of the portable
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182 |US5774992A Dust shroud for power  |A dust collecting shroud for removably attaching to [Patent reference discloses a power saw ) 1998-07-07 1997-02-26 1997-02-26 LINDENMUTH; Lindenmuth, Steve D. |US5774992A
saw a circular saw. The shroud is horizontally oriented |wherein a short conduit stub communicating {‘(c\— STEVE D
relative to the blade of the circular saw in a with a dust collection chamber is provided [ !
position parallel to and below the base of the for accepting connection of a vacuum hose.
circular saw. The shroud has upper and lower
panels enclosina and definina a dust collection
183 |US5782153A Desk-top circular saw In a desk-top circular saw comprising a base, a Patent reference discloses a table top 1998-07-21 1996-06-04 1995-06-08 Makita Sasaki, Katsuhiko | US5782153A |
including chip turntable mounted on the base, an arm provided [round disc saw for cutting material has a Corporation,Anjo,JP |Ichikawa, Kiyotaka | JP03277307B2 |
discharging means on the rear of the base, and a saw blade dust collector connected to a cylinder via a ‘Yamada, Atsushi | JP8332605A
assembly pivotally attached to the upper end of hose. Kani, Toshiyuki
the arm with a pivot shaft, a horizontal cylinder is
provided in the arm between the pivot shaft and a
184 |US5794351A ‘Window assembly and  |A window assembly is provided for use on a hand- |Patent reference discloses a power circular 1998-08-18 1996-05-31 1996-05-31 Black & Decker Campbell, David C.| |US5794351A |
lower saw guard for held circular saw. The window assembly has a saw wherein sawdust generated by a blade Inc.,Newark,DE,US Heslop, Gale A. CA2204080A1 |
circular saw transparent member that is attached to an upper |is accumulated on a transparent member. CN1083311C |
guard of the saw. The transparent member has a CN1176861A |
forward edge and a rearward edge and slopes DE69729977D1 |
to form a rearwardlv facina acute DE69729977T2 |
185 |US5819619A Dust collection system | A dust or chip collection and diversion system is | Patent reference discloses a miter saw 1998-10-13 1996-02-13 1991-10-09 | 1991-10- |Black & Decker Miller, Philip | Meredith, [US5819619A |
for compound miter saw [provided for a device having a cutting tool for provided with a dust collection system that 09 | 1993-07-07 | 1994/ Inc.,Newark,DE,US Daryl S. | O'Banion, US5297463A |
performing a working operation on a workpiece.  |provides for enhanced dust extraction and 10-27 Michael L. US6427570B1 |
The position and orientation of the dust-receiving |diversion away from the operator when US6431040B1 |
or dust-collecting opening remains constant with | performing any of the widely divergent US6899005B1
respect to the cuttina tool of the cuttina
186 |US5927171A Bench circular saw A bench circular saw machine for cutting a Patent reference discloses a desk top 1999-07-27 1996-06-04 1995-06-05 Makita Sasaki, Katsuhiko | US5927171A |
machine material including a base upon which the material |round saw disc with a dust collector has Corporation,Anjo,JP | Satou, Masahiro JP03431347B2 |
is supported, an arm interconnected to the base, a|vertically movable guide cylinder to collect JP8323706A
tube member, and a main body having a circular  |cut away waste of a saw blade.
saw for cutting the material and a motor
with the circular saw for
187 |US5931072A Circular saw with an A dust collection nozzle (12) is provided through  [Patent reference discloses a circular saw 1999-08-03 1997-07-16 1996-07-23 Makita Shibata, Yoshinori US5931072A |
improved dust collector |the upper blade guard 7 of a circular saw (1). The |wherein a dust collection nozzle provided Corporation,Aichi DE19731436A1 |
dust collection nozzle (12) includes a flared, horn- |with a pair of dust guide plates. pref.,JP DE19731436B4 |
shaped dust capturing section (13) having a JP03326548B2 |
rectangular opening at the front end thereof, and a JP10034610A
lindrical dust outlet tube (14) to the
188 |US6000387A Power saw with fluid A ceramic and masonry power saw is constructed |Patent reference discloses a power saw 1999-12-14 1998-04-20 1998-04-20 | 1998-06- |LEE; WY PERON Lee, Wy Peron US6000387A |
cooling bearing with a fluid cooling bearing assembly to drive a wherein the sludge formed from a coolant 04 CA2239658A1 |
assembly saw blade. The fluid cooling bearing assembly mixing with the saw dust are collected in a TW392577U
includes a bearing housing which has a coolant coolant tray.
chamber embracing around the shaft sleeve. The
coolant chamber has a C-shaned cross section
189 |US6047693A Dust collector-equipped A dust collector-equipped power cutter, whichis | Patent reference discloses an angle grinder 3 2000-04-11 1998-06-11 1997-06-30 Kioritz ‘Yamami, Hirofumi | US6047693A |
power cutter easy to handle in operation and convenient for has a dust collection bag with dust retaining Corporation, Tokyo,JP |Kobayashi, Fujio | lida, | DE19827334A1 |
storage and transportation thereof and is capable |mechanism. Giichi DE19827334B4 |
of preventing dusty air from flowing back to the JP11019820A
cutter portion when a cutting operation is ¥
i includes a main bodv. a cutter. a dust- WP
190 |US6108912A Dust collecting shield for |A dust collecting shield for power tools including a |Patent reference discloses a dust collecting 2000-08-29 1998-12-23 1998-12-23 RADIGAN; MICHAEL |Radigan, Michael C.  |US6108912A
power tools housing adapted for coupling with a power tool. shield for a power tool. Cc
The housing has a generally semi-circular
configuration. The housing is defined by a front
face, a rear face, and an upper peripheral side
wall The housina has an open lower.
191 |US6167626B1 Dust collection port for | A dust collection port for a circular saw is formed | Patent reference discloses a circular saw 2001-01-02 1999-07-30 1999-07-30 S B Power Tool Doumani, Robert | US6167626B1 |
use with a saw on the upper rear end of a blade guard. A spring  |with a dust collection port formed in a guard = Company,Broadview,I [Powell, Dennis CA2312471A1 |
biased door pivotally moved between a closed of the circular saw. - L CA2312471C |
position and an open position is provided over the DE10036458A1 |
port. The guard includes exit ribs and return ribs in DE10036458B4 |
the reaion of the port where the ribs direct the flow DE10036458B8 |
192 |US6219922B1 Nozzle assembly fora |A nozzle assembly for a power tool that generates | Patent reference discloses a circular saw 2001-04-24 1997-06-04 1997-06-04 Black & Decker Campbell, David C.| |US6219922B1
power tool dust includes a housing surrounding a portion of ~ |wherein a canister, which may be disposed |, Inc.,Newark,DE Heslop, Gale A. |
the power tool, an outlet section of the housing for [on an outlet in lieu of a nozzle, comprises a Lentino, Lynn E.
accommodating the flow of dust away from the conduit that is integrally coupled with a dust
power tool and a conduit that is coupled with the  |bag or container.
outlet section to direct the flow of dust from the
193 |US6269543B1 Portable saws having A portable saw includes a saw unit that has a Patent reference discloses a portable 2001-08-07 1999-07-23 1998-07-24 Makita Ohkouchi, Katumi US6269543B1 |
chip scattering motor and a saw blade. The motor rotatably drives |circular saw wherein a dust collector may Corporation,Anjo,JP JP2000037705A
prevention devices the saw blade. A base is adapted to rest on a be mounted on one lateral side of a blade
workpiece to be cut. The saw unit is vertically case.
movable relative to the base to vary a cutting
deoth into the iece. A cover prevents cutting
194 |US6273081B1 Portable gasoline A portable masonry saw comprises an upper Patent reference discloses a portable 2001-08-14 1999-01-08 1999-01-08 GORGOL PAUL | Gorgol, Paul | Harding, |US6273081B1
masonry saw with dust  |frame assembly; a lower frame assembly secured |masonry saw provided with a dust HARDING WILLIAM R |William R
removal system to the upper frame assembly; a gasoline engine | collection pan.
for driving a cutting blade of the saw, secured to a
mounting deck; connected to the upper frame
: resilient sunports on the bottom of the
195 |US6412381B1 Venetian blind cutting A Venetian blind cutting machine comprises a Patent reference discloses a venetian blind 2002-07-02 2000-01-28 1999-12-16 Industrial Technology |Wang, Wei Cheng | US6412381B1 |
machine machine stand on which a cutting device and the [cutting machine provided with a collection Research Hsu, Ya Wei AAU200013558A |
clamping device are mounted. The cutting device |device. Institute, Hsinchu, TW | AU781247B2 |
has a blade which moves back and forth to Nien Made Enterprise TW453243U
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196 |US6470778B1 Dust collector for a

power tool

An improved dust collector for a power tool is
employed. The dust collector includes a main body
and a first nozzle portion connected to the main
body, wherein the first nozzle portion is disposable
on the power tool so that, when the main body
receives saw dust. a ial portion of the saw

Patent reference discloses a miter saw
wherein a dust collector is disposed on a
table assembly.

197 |US6510772B2 Dust collection system

Apparatus includes a first member and a second
member. The first member includes a first surface
and the second member includes a driven
member. The second member is movable relative
to said first member between a first position and a
second position. wherein the driven member is

Patent reference discloses a miter saw
which receives a portion of a collector in the
form of a dust chute provided for
channeling the saw dust into a dust
collection system of the miter saw.

198 |US6557261B1 Dust-capturing adaptor

for a saw

For a power saw, a dust-capturing device
composed of two sides shields with one side
shield having an exhaust duct adapted to be
attached to a hose of an external vacuum and a
rear panel to aid in capturing and containing dust
bv the saw's use: and the other side

Patent reference discloses a dust-capturing
device for a power circular saw. af

199 |US6688350B2 Power tool platform

A power tool workstation for mounting one of a
series of different power tools includes a top plate
with a flanged opening therein for receipt of an
insert upon which any one of a number of power
tools is mounted.

Patent reference discloses a modular tool
workstation wherein sawdust or other
material resulting from a power tool
operation can then be collected in a bin.

200 |US6742425B2 Dust collector

An improved dust collector is proposed. The dust
collector comprises an upper duct, and a flexible
lower flap connected to the upper dust duct,
\wherein the lower flap is resilient. Preferably, the
upper duct has a substantially U-shaped cross-
section. whereas the hottom of the duct is oben.

Patent reference discloses a slide miter
saw wherein a dust collection assembly
may include post for connecting a dust
collection assembly to an upper blade
guard.

Portable dust collection
system

201 US6827640B2

A dust collection system for use in connection with
a portable power tool is provided. The dust
collection system generally includes a dust
collection port having an intake that is
interconnected to an air impeller by an intake duct.
The impeller is driven bv a motor. to create a

Patent reference discloses a portable
power tool wherein a portable dust
collection system includes a dust or particle
collection plate assembly having or
interconnected to a dust collection outlet,
that is in turn i to an air

202 (US6966350B1 Power tool supporting
cabinet with a

dust bin

A cabinet for supporting a platform for a power
tool has a body constructed with three or more
vertical surfaces. One of the surfaces

allows insertion of a removable dustbin. The
removable dustbin may have a handle or recess to
aid in insertion and removal and mav have a

Patent reference discloses a cabinet for
supporting a stationary power tool wherein
a dustbin is provided to collect dust or
debris.

203 |US6988435B2 Sawdust collection
assembly for a

compound miter saw

A sawdust collection apparatus for a compound
miter saw includes a turntable and a sawdust
collection assembly. The turntable is rotatably
mounted on a base and has a cutting groove
defined in the turntable and a sawdust guide
communicatina with the cuttina aroove. The.

Patent reference discloses a miter saw
wherein a sawdust collection assembly is
mounted on a turning disk and has a hollow
sawdust duct, a hollow sawdust entry duct,
a connecting seat , a sawdust guide , a

i d . a setscrew and a nut.

204 (US7013884B2 Dust collection system

for a masonry saw

Dust and debris resulting from the sawing or
cutting of concrete masonry units, blocks, bricks,
tiles and other masonry products is collected via a
three point dust and debris collection system. A
movable work supporting table for cooperation
with a masonrv saw has a arated surface. a

t
Patent reference discloses a masonry saw
provided with a dust collection channel.

205 US7021186B2 Bevel adjustment
mechanism for a

compound miter saw

/A compound miter saw having a bevel adjustment
mechanism for adjusting the angle of inclination of
a cutting disk relative to a top surface of a
turntable. The bevel adjustment mechanism
includes a first knuckle for adjusting the angle of

i of the cuttina disk about a tilt axis and a

Patent reference discloses a miter saw
wherein a dust collection port is integrally
formed in an upper blade guard.

206 |US7069831B2 Sawdust collection

system for a circular saw

A sawdust collection system includes a sawdust
duct secured in a saw blade housing and having
an enlarged portion formed on a front end thereof.
A sawdust chute is partially pivotally received in a
lower portion of the enlarged portion of the
sawdust duct such that the sawdust chute can be

Patent reference discloses a circular saw
\wherein an enlarged portion is formed in the
front end of a sawdust duct for effectively
collecting the sawdust.

Circular saw with a dust
collecting mechanism

207 |US7082867B2

A circular saw includes a worktable, a blade
supporting unit pivotally mounted to the worktable,
a saw blade shaft mounted rotatably on the
supporting unit and driven by a motor to rotate a
saw blade, a driving shaft mounted rotatably on
the supnortin unit. and a dust collecting member

Patent reference discloses a circular saw
with a dust collecting unit that includes a
dust collecting member, a blower casing,
and an impeller.

Sawdust collector for
table saws

208 |US7216572B2

A table saw having a horizontal worktable, an open
bottom base below the worktable enclosing a
rotating blade that cuts wood objects on the
worktable surface, and a stand for supporting the
base from the floor. The table saw further including
a sawdust collector for 1t to

Patent reference discloses a sawdust
collector that can be installed on a wide
variety of table saw stands and table saw
bases.

209 |US7222560B2 Dust collection
arrangement for a miter

saw

A miter saw includes a base, a table rotatably
attached to the base, a support housing
connected to the table, a saw assembly connected
to the support housing, the saw assembly
comprising a pivot arm, an upper blade guard

to the pivot arm. a motor attached to

Patent reference discloses a miter saw
wherein a dust collector assembly may be
attached to an upper blade guard and/or a
pivot arm for directing the dust resulting
from the cutting operation through the pivot
arm and/or the unper blade auard.
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1. Relevant References

210 |US7328512B2 Self-contained vacuum

A self-contained vacuum circular saw is presented.

Patent reference discloses a vacuum saw

saw The vacuum saw has a casing around the saw wherein four hoses that must be
blade that includes an accordion type lower i i to allow for the most .-
section attached to the lower platform of the saw. |efficient collection of dust and debris. .-
/A number of vacuum tubes, preferably four, are
attached to the side of the circular saw obposite
211 (US7380343B2 Cutting tool A cutting tool that maintains a compact-sized main Patent reference discloses a cutting tool

body without affecting the usability as well as the
dust collecting operation is provided. In a dust
cover mounted on a blade case, a dust collection
route divided from a saw blade is formed, and an
outlet is provided at the rear side of the blade case

wherein a dust collection route which is
divided from a saw blade is provided along
the circumference of the saw blade on an
upper side of a blade case.

212 |US7465328B2 Dust collector for a

power tool

An improved dust collector for a power tool is
employed. The dust collector includes a body
portion, a neck portion and a head portion,
wherein the body portion is disposable on the
power tool so that during the cutting operation the
bodv portion will receive and direct the air. dust.

Patent reference discloses a power tool
wherein a dust collector apparatus may be
removeably attached to a lateral end of a
shoe.

213 (US7497886B2 Dust extraction for power|

tools

There is also provided a dust extraction module for
use with a power tool, the dust extraction module
having: a dust collection chamber ( 50) having an
inlet (52) connectable in fluid communication with
an outlet (44) of a dust-extracting duct (40) of the
power tool. and havina an outlet (54) in fluid

Patent reference discloses a power tool
such as sanders, drills, routers, saws,
hammers wherein a dust collection
chamber comprises a lid and a body
portion, which allows the dust collection
chamber to be obened bv a user and

214 |US7526866B2 Variable dust chute for

circular saws

The present invention is directed to a hand-held
circular saw with an integrated dust collection
system. Such saw may include an upper blade
guard for protecting the user from a saw blade,
the upper blade guard configured with a front
reaion and a back reaion. the front reaion includina

Patent reference discloses a hand held
circular saw with an integrated dust
collection system.

215 (US7574950B2 Bevel adjustment

assembly for a saw

A saw, such as a chop saw, a miter saw, a sliding
saw, a compound miter saw, etc. In some
constructions, the saw may include a miter
adjustment assembly including a coarse
adjustment assembly and a fine adjustment

In some constructions. the saw mav

Patent reference discloses a power tool,
such as miter saw with a dust collection
assembly , such as an on-board dust
collection assembly.

216 |US7628102B2 Circular saws

Itis an object of the invention to provide a dust
collecting circular saw in which cooling air to cool
the motor can be further effectively utilized.
According to the present invention, a
representative dust collecting circular saw may
a blade. a motor. a coolina fan. a dust

Patent reference discloses a circular saw
provided with a dust collecting chamber.

217 |US7647956B1 Portable carpentry

workshop

A portable rolling carpentry workshop includes a
table saw mounted on a sliding means to allow the
blade of the saw to be shifted to the left or to the
right of the longitudinal centerline of the workshop
so that more supporting surface is available on
either side of the blade to allow cuttina larae

Patent reference discloses the presence of
a saw dust collecting opening in a mounting
plate under a table saw. =

218 |US7654181B2 Dust collection shroud

A dust collector has a shroud mounted to the
connecting rods of the pivoting assembly of a
contractor's table saw. The shroud is configured to
surround the lower portion of the saw blade when
the blade is fully raised, and most of the blade's
diameter when it is fullv lowered. The shroud is

Patent reference discloses a dust catcher
for use with contractor’s table saw.

219 US7669510B2 Miter saw having holder

fixing mechanism

A miter saw having a holder fixing mechanism for
fixing a pivot posture of a holder. The holder
supports a support section on which a saw blade
section is pivotally movably supported. The holder
is laterally pivotally movable about a holder shaft
to chanae andle of a side surface of a circular saw

Patent reference discloses a miter saw
which includes a dust collection bag that
can be attached a the discharge port.

220 |US7789003B2 Miter saw

A saw having a table assembly, a pivot arm, a saw|
blade and a dust collection system. The table
assembly includes a workpiece support surface
upon which a workpiece can be supported. The
pivot arm is pivotally mounted to the table

and includes a driver and a dust

Patent reference discloses a miter saw
wherein a dust collection system includes
two side walls and a bottom wall.

221 US7913352B2 Dust collector

Ina dust collector which includes a tank and a
main body disposed over the tank, the main body
includes a housing and an air intake unit
incorporated in the housing. A hook is provided in
the housing of the main body, and capable of
beina manuallv operated to chanae a nosition

Patent reference discloses a power tool i.e.
circular saw has a dust collector principally
includes a tank, and a main body disposed
over the tank.

222 |US7966691B2 Dust collector

To provide a dust collector which, even when it is
used in a poor power supply situation, can detect
the dust loading of a filter accurately, can remove
dust automatically and can reduce power
consumption. In the dust collector, there is
provided a control circuit which can detect the dust

Patent reference discloses a dust collector
used with a power tool e.g. circular saw,
jigsaw, has control circuit which detects
dust loading state of filter based on signal
comparison result.

223 |USB011357B2 Cutting and dust
collecting assembly and
working machine with

such assembly

A cutting and dust collecting assembly comprises
arotatable, circular saw blade ( 4) having a first
side (20), a second side (21), and a cover device
(6) with a terminal member (52). The bottom
surface (36) of the cover device extends in a
olane. A nassaae (45. 46) for the saw

Patent reference discloses a circular saw
provided with a dust collecting assembly.
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Bilaga D- Landscaping Report
1. Relevant References

224 |(US8011398B2 Dust shroud for gas

powered circular saws

A dust shroud for gas powered circular saws
allows for mounting to a circular saw and for use

out hindering the use of the saw. The
shroud does not interfere with the ability to operate
the saw or set the saw on the ground, and

i collects dust and debris without

Patent reference discloses a circular saw
wherein a dust collection chamber is
pneumatically connected to an air passage -
and thereby to a vacuum port.

225 |US8056244B2 Electric saw

In an electric saw includes a circular saw blade, a
guard cover is arranged to surround an upper
portion of the circular saw blade and a dust
collecting case is arranged at the rear of the guard
cover for collecting chips generated during a
cuttina operation bv the circular saw

Patent reference discloses an electric saw
wherein a dust collecting case is united with ¢
an upper cover in such a manner as to

surround the vicinity of a discharge portion.

226 (US8061044B2 Power tool with chips

ejecting mechanism

A power tool is disclosed, which includes a tip tool
driven by an electric motor, a main body for
supporting the tip tool and a dust nozzle which is
provided to the main body and to which a dust bag
or a dust hose is connectable. When the dust
nozzle is alianed in a first direction. the dust nozzle

Patent reference discloses a circular saw
wherein a dust hose is coupled to a dust
nozzle, and the chips produced by a saw
blade are collected from a saw cover by a
dust collector.

227 |US8061250B2 Miter saw having circular
saw blade section
pivotally movable
upward and downward
and tiltable leftward and
riahtward

/A miter saw includes a base section having a front
side and a rear side defining a first direction, and
having a right side and a left side those defining a
second direction. A holder is movably supported to
the rear side of the base section and pivotable in
the second direction. A fixina mechanism fixes a

Patent reference discloses a miter saw
wherein a dust collection bag can be
attached to a discharge port.

228 |US8061344B2 Slab saw with dust
collector and method of

dry-cutting pavement

A dust collector is provided for use with a SLAB
saw, especially suited for dry-cutting a channel
within pavement or similar exterior surface. The
collector includes telescoping upper and lower
housings, an open front and lower base to receive
a portion of a circular saw into the interior of the

Patent reference discloses a circular slab
saw wherein a dust collector comprises
generally an upper housing and a lower
housing , a portion of which is disposed
within the upper housing and telescopes
therefrom so as to adiust the

229 |US8069761B2 Dust collector

A saw with a base assembly, a table pivotably
attached to the base assembly, a housing
pivotably attached to the table, at least one rail
slidably connected to the housing, and a saw
assembly disposed on the at least one rail. The
saw assemblv includes a motor. and a blade

Patent reference discloses a slide miter
saw provided with a dust collection bad
and/or hose.

230 (US8122799B2 Dust collecting devices

for machining apparatus

A dust collecting device for collecting cutting chips
into a dust collecting container is provided. A back-
flow preventing wall(s) is fixedly disposed on a flow
path member defining a flow path between a
machining apparatus and the dust collecting

The back-flow preventina wall(s) is

Patent reference discloses a table circular
saw wherein a dust collecting device
generally includes an adaptor and a dust
collecting container.

231 |US8371034B2 Dust collection cover

to cutter

A dust collection cover capable of efficiently

cutting chips and residues generated as
a result of cutting a workpiece. A cutter includes a
motor and a rotary blade driven by the motor, and
the dust collection cover is attached to the cover
for coverina a part of the blade. The cover is

Patent reference discloses a dust collection
cover which has a stationary cover and a
movable cover.

232 |US8381711B2 Universal dust collection
shroud for high speed

gas powered saws

A universal dust shroud is mountable to many high
speed gas powered concrete cutting saws while
remaining strong and stable. The dust shroud is
adjustable to properly fit the saw and effectively
collect dust and debris.

Patent reference discloses a high-speed
gas-powered sawdust wherein a shroud is
provided for collecting dust and debris.

233 (US8393939B2 Dust collection for an

abrasive tool

Dust collection for an abrasive tool is disclosed. In

Patent reference discloses a dust collector

one i a first dust

component extracts dust from an upper part of
material that is machined, while a second dust
extraction component extracts dust from a lower
art of the material bv the abrasive tool. The first

two dust extraction components
that extract dust from a dry cutting sawing
machine.

234 (US8522657B2 Slide-type cutting

machine

A slide-type cutting machine ensures safer
operation of cutting wood or the like and can be
housed in a compact state. A linear guide unit 3
includes a slide shaft 33 moving in a direction
perpendicular to the moving direction of a cutting
section 4. a first slide holder 31 for auidina the

Patent reference discloses a sliding type

cutting machine wherein a dust collecting
tube is located at the rear side of a blade
portion and an open end of which may be
provided with a dust collecting bag.

235 (US8561512B2 Cutoff saw and stand

with dust

A cutoff saw and filtration system provides

filtration system

Iti-stage filtration for a cutoff saw.
The filters are effective in capturing the dust and
debris created by the saw without becoming
clogged. The filters may be easily cleaned and
serviced.

Patent reference discloses a cut off saw
wherein a dust collection plenum is located

in the base just below a table. <
! 7
# =

Miter saw dust collector
apparatus

236 |US8726774B1

A downdraft enclosure and curved shroud forming
a 180 degree catch area for dust and debris
created by miter saw operation in at any angle or
position. The enclosure defines a downdraft
space. Exhaust opening perforations are formed
on the top of the enclosure. with a dust outlet

Patent reference discloses a miter saw dust -
collector apparatus which comprises a A -
perforated enclosure with a shroud panel
extending vertically there from.

237 US8752462B2 Dust management

system in a table saw

A table saw includes a table top having an opening
configured to receive a saw blade, and a motor
positioned under the table top and configured to
rotate the saw blade about an axis of rotation. The
saw blade includes a midline that extends through
the saw blade at the axis of rotation and is.

Patent reference discloses a table saw
provided with structures that urge dust and
debris to travel along a pre-defined path
from the source (i.e., the work piece) to a
transfer/collection point.
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1. Relevant References

238 (US8770074B2 Power saw having a dust|A table saw includes a base assembly having a Patent reference discloses a portable 2014-07-08 2010-01-06 2010-01-06 Robert Bosch Frolov, Andrew US8770074B2 |
cleaning system base structure and side walls, a table top power table saw wherein a port structure is GmbH, Stuttgart,DE | US20110162500A1
bly top surface, and an undercarriage provided for collection of dust and debris. Frolov
assembly including a motor. The undercarriage Andrew,Glenview,IL,U
assembly is configured to adjust the vertical and S
anaular position of a blade relative to the table ton
239 (US8782906B2 Saw assembly with pivot | A saw assembly includes a drive member, a Patent reference discloses a circular saw T 2014-07-22 2011-09-30 2011-09-30 Robert Bosch Moreno, Jaime | US8782906B2 |
hinge dust port motor, a housing, and a foot. The drive member is |wherein a dust port assembly is used with a EQ GmbH,Stuttgart,DE | |McCray, Leroy CA2791032A1 |
configured to be moved in a repeating pattern. The|vacuum hose/tube, a vacuum source, and a| Moreno DE102012217722A1 |
motor is configured to move the drive member in | collection bin to draw dust generated bya "~ Jaime,Arlington GB201217134D0 |
the repeating pattern. The housing defines an cutting wheel to a collection bin. Heights,IL,US | GB2495205A |
interior space in which the motor is posil McCrav US20130081280A1
240 (US8887606B2 Table cutting machine  |A cutting machine can include a cutting machine | Patent reference discloses a table cutting 2014-11-18 2009-03-18 2008-03-21 Makita Inai, Masahiko uUS8887606B2 |
body that is movably supported above a table and |machine provided with a dust collecting port Corporation,Anjo,JP | CN101537637A |
capable of vertical movement, the cutting machine |for mounting a dust box for collecting dust. Inai Masahiko,Anjo,JP CN101537637B |
body can be positioned at an upward waiting EP2123382A2 |
position and a lower end position. The cutting EP2123382A3 |
machine bodv can include an auxiliarv cover EP2123382B1 |
241 (US8919235B2 Cutting apparatus A cutting apparatus includes a cutting device and a|Patent reference discloses a cutting 2014-12-30 2010-03-16 2009-03-17 | 2009-03- | Hitachi Koki Co. Sudou, Junichi | US8919235B2 |
base section. The cutting device includes a motor, |apparatus for work-piece wherein a dust 17 Ltd.,Tokyo,JP | Sudou |Hayama, Yoshimasa | [CN101837488A |
a housing, a circular saw blade, and a base plate. |collection cover is provided at a left side of Junichi,Hitachinaka,JP |Enya, Toshihiro DE102010011727A1 |
The circular saw blade is driven by the motor to a saw cover. | Hayama DE102010011727B4 |
cut a workpiece. The housing rotatably supports Yoshimasa,Hitachinak JP05240671B2 |
the circular saw blade and the a.JP | Enva JP05240672B2 |
242 (US8935857B2 Cutting tools A cutting tool includes a tool unit including an Patent reference discloses a portable 2015-01-20 2011-03-02 2010-03-04 Makita Inayoshi, Hirotomo US89358578B2 |
electric motor, a rotary cutting blade rotatably circular saw a dust collecting nozzle can be Corporation,Anjo- JP05490572B2 |
driven by the electric motor, and a blade case mounted to lateral side of a blade case. Shi,JP | Inayoshi JP2011183466A |
covering at least apart of the rotary cutting blade. Hirotomo,Anjo,JP US20110214303A1
An electric component is disposed within the blade
case at a nosition canable of beina cooled bv a
243 (WO2004045814A1 APPARATUS FOR Disclosed is an apparatus for cutting lumber, used | Patent reference discloses a lumber cutting 2004-06-03 2003-11-15 2002-11-18 | 2003-10- |LEE Young suok,KR  [LEE, Young suok 'WO02004045814A1 |
CUTTING LUMBER in doing interior work of a house or a building, apparatus wherein the sawdust and dust is 09 AU2003277738AL |
which is manufactured so as to be disassembled, |collected inside a casing of a cutting KR303651Y1 |
thereby facilitating i KR337757Y1
and installation thereof, and is equipped with a
sawdust collection container. therebv also
244 (WO2008075777A1 CUTTER A cutter having a dust-collecting cover capable of |Patent reference discloses a cutter wherein 2008-06-26 2007-12-18 2006-12-20 HITACHI KOKI CO. NISHIKAWA, ‘WO02008075777A1 |
avoid-ing damage to a workpiece even if the latter |a dust-collecting cover has a portion made LTD.,JP | NISHIKAWA | Tomomasa | JP04957228B2 |
hits a workpiece, and capable of enhancing from the elastic material, at least the Tomomasa,JP | 'YOKOTA, Tomoyoshi | | JP2008149679A
collecting efficiency of cutting chips. The cutter 1 | portion of the dust-collecting cover is YOKOTA WATANABE, Hideki |
includes a protection cover 4 covering a part of an |deformable. Tomoyoshi,JP | IKEDA, Tomoya
outer of the rotarv blade 3. and a WATANABE Hideki.JP
245 (WO2009070185A1 POWER TOOL DUST- |A power tool dust-collecting assembly for Patent reference discloses a power saw 2009-06-04 2008-06-26 2007-11-30 | 2008-03- | WILLIAMS Danny WILLIAMS, Danny, P. |W02009070185A1 |
COLLECTING collecting dust from a dust port of a power tool | provided with a dust collection assembly. 20 P.US US20090139047A1 |
ASSEMBLY AND includes an airflow-producing subassembly for US20090139048A1
ACCESSORIES sucking sawdust and/or other dust from the dust
port. A coupling component is provided for
counlina an air-and-dust inout port of the airflow-
246 (WO2010016237A1 DUST COLLECTION A dust collection adapter (1) for a rotary cutter, Patent reference discloses a rotation 2010-02-11 2009-08-04 2008-08-08 | 2009-01- |NAKAYA CO. LTD.,JP [ETO, Naoya ‘W02010016237A1 |
ADAPTER FOR \wherein the dust collection adapter (1) exhibits cutting machine which is equipped with a 06 | ETO Naoya,JP JP04677531B2
ROTARY CUTTER excellent dust collecting ability without being dust collection adapter.
connected to a dust collector and is conveniently
used in work sites at high places and closed
places. A dust collection adanter (1) is provided
247 WO02010045837A1 CUTTING MACHINE A cutting machine includes a pedestal (1) and a Patent reference discloses a cutting 2010-04-29 2009-09-28 2008-10-24 POSITEC POWER BROWN, Warren | W02010045837A1 |
saw mechanism (3) pivotably engaged with the  |machine wherein a dust collecting box can TOOL (SUZHOU) CO. |SZOMMER, Harry|  |CN101758291A |
pedestal (1). Wherein the saw mechanism (3) be fixed with a protecting cover. LTD,CN | BROWN GERHARDT, Graham |CN101758291B |
includes a motor positioned above the pedestal Warren,AU | CN101758292A |
(1), a saw blade (31) rotatably driven by the motor SZOMMER Harry,AU | CN1017582928 |
and a fixed ina cover (34) which covers at ~ GERHARDT CN102806389A
248 (WO2011086736A1 CUTTING MACHINE A cutting machine configured in such a manner Patent reference discloses a cutting 2011-07-21 2010-10-01 2010-01-15 Makita Corporation,JP |MUTO Hideharu | ‘W02011086736A1 |
that, even if the depth to which the rotating blade [machine provided with a dust collection | MUTO Hideharu,JP | |NUMATA Fumitoshi JP05385164B2 |
cuts into a material to be cut is changed, the dust |path. NUMATA Fumitoshi,JP JP2011143656A
collection efficiency does not deteriorate. A cutting
machine (1) configured in such a manner that a
stationarv cover (20 on a base (10).
249 WO02014164276A1 REMOVABLE DUST A removable dust compartment is configured for | Patent reference discloses a power table 2014-10-09 2014-03-07 2013-03-12 ROBERT BOSCH TAYLOR, Brian | ‘W02014164276A1
COMPARTMENT FOR |use with a power tool which includes a base saw wherein such dust and debris may GMBH,DE | TAYLOR |FROLOV, Andrew
POWER TOOL assembly, a table top assembly supported by the |accumulate in the bottom of the table saw. Brian,US | FROLOV
base assembly, and an undercarriage frame Andrew,US
positioned within the base assembly. The table top
includes a too surface with an openina
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BILAGA E - RAPPORT OVER INDIVIDUELLA BIDRAG

| projektets start tog projektgruppen beslut om ansvarsposter enligt foljande:

e Projektledare samt kontaktperson till Husqvarna: Alexander Bjork
e Sekreterare samt bokningsansvarig: Axel Werner
e Sluttrapportsansvarig: David Léfgren

| 6vrigt har ansvar for olika delmoment fordelats under projektets gang. Gemensamt ansvar har
tagits for de olika delleveranserna som har skapats under projektet och majoriteten av allt arbete
har skett i grupp med gemensamt ansvar. De moment som inte har gjort gemensamt av hela
gruppen listas nedan:

e Projektdagbok: Axel Werner

e Gransvardesstudie: Alexander Bjork och Axel Werner
e Matmetodstudie: David Lofgren

e CAD-modellering: Alexander Bjork

e Upplagg av slutrapport: David Lofgren

Projektdagboken har under projektet [6pande forts av Axel efter avslutade arbetspass. |
gransvardesstudien har alla gruppmedlemmar varit delaktiga i insamlingen av data och information,
men Alexander och Axel hade ansvar for att skriva de delarna. Samtidig som detta skedde skrev
David kapitlet om matmetoder. CAD-modelleringen gjordes i huvudsak av Alexander. Upplagg av
slutrapporten har varit Davids ansvar, dven om arbete med rapporten i sin helhet har delats av hela
projektgruppen. Fordelningen av arbetstimmar har hela tiden varit jamn inom gruppen.
Projektgruppen ar dverens om att alla har bidragit lika mycket till projektet och fortjanar darmed
samma betyg.



