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ALKUSANAT

Opinnidytety0d on tehty Vaasan ammattikorkeakoulussa aikuisopiskeluna kone- ja
tuotantotekniikan linjan opinndytetyond, joka monimuotoisena soveltuu
tyossdkdvijan aikatauluihin. Opiskelu tyon ohessa oli raskasta ja tuntui joskus
jopa mahdottomalta. Hyvd yhteishenki luokalla teki kuitenkin opiskelusta
mielenkiintoista ja auttoi jaksamaan pitkédn opiskelun ldpi.

Opinndytetyon valvojana toimi lehtori Juha Hantula, jolle haluan esittdd
parhaimmat kiitokseni tyoni valmistumisesta. Suuret kiitokset haluan esittdd myos
Vaasan Aikuiskoulutuskeskuksen koneistusalan koulutuspéillikké Markus
Rauniolle, joka osaltaan mahdollisti koko opinnédytetyon suorittamisen

Kiitokset ovat ansainneet myods opiskelutoverit, jotka auttoivat ja toivat
hauskuutta ja iloa opiskeluun. Téssd vaiheessa kiitos kuuluu myos kotivéelle, jota
ilman opiskelu ei olisi ollut edes mahdollista.

Vaasassa 25.5.2010

Mika Pienimaki
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KAYTETYT MERKINNAT

STEP =  STandardized Exchange of Product, Tiedonsiirto standardi eri
sovellusten vilille

Fy = Laakerin kuorma [N]

Fz =Laakerin kuorma [N]

Fagyn = Dynaaminen akselikuorma
Fagyn = Dynaaminen akselikuorma

K. =Huippuviintdmomentin kerroin
Ly = Laakerin ja hihnapyoriin etiisyys [mm]
L; = Laakerien etdisyys [mm]

Te = Tehollinen hihnan jinnitys [N]

Ts = Staattinen hihnan jinnitys [N]

Ts = Staattinen jénnitys [N]

dy = Ison hihnapyorin halkaisija [mm]
ds = Pienen hihnapy6rin halkaisija [mm]
1L = Ison hihnapyorin kierrosluku [rpm]
1 = Hihnapyorien etédisyys

m = Hihnan massa [Kg/m]
P = Moottorin teho [kW]
v = Hihnan nopeus [m/s]

B = Pienen hihnapyorin kietoutumiskulma



1 JOHDANTO

Opinndytetyon tarkoituksena on suunnitella, mallintaa ja valmistaa V2- mallinen
moottoripyordn moottorin lohko sovitettavaksi vanhaan Harley-Davidson
moottoripyorddn. Moottorin tulisi olla nykyaikainen, mutta ulkond6ltddn sopia
vanhaan moottoripyorddn. Moottorin tulisi kuitenkin toimia E85-polttoaineella.
Moottorin rakennetta mietittdessd paadyttiin moottoriratkaisuun, jossa on neljét
venttiilikannet ja kaksi sylinterin yldpuolista nokka-akselia. Nokka-akseleiden

veto tapahtuu hammashihnalla.

Projektin idea syntyi suoritettaessa Technobothnialla koordinaattimittausta
Harley-Davidson moottorin lohkosta. Koordinaattimittauksen tuloksia on
hyodynnetty myOs tdssd tyossd. Projektiin ldhtiessd oli heti selvdd, ettd
kampiakseli, kiertokanget ja ménndt ostetaan valmiina, joten niistd tulevien
mittojen mukaan tulisi myos valmistaa lohko. Térkeistd mitoista kiertokangen ja
sylinterin ~ pituus  selvitettiin ~ 3D-mallinnusta  hyviksikdyttien. Lohkon
valmistukseen paddyttiin, koska halutunlaista lohkoa ei ole olemassa valmiina.
Koska moottoria tullaan kdyttdmiin E85-polttoaineella, pyrittiin timéd ottamaan

huomioon heti osia suunniteltaessa.



2 MOOTTORITEKNIIKKAA

2.1 Ottomoottori

Ottomoottorin kdytdnnollisen version kehitti vuonna 1876 Nicolaus August Otto.
Ottomoottorissa kokoonpuristettu polttoaineilmaseos sytytetddn sdhkokipinidn
avulla. Nelitahtiperiaatteen mukaisessa moottorissa tyokierron aikana kampiakseli
pyordhtid kaksi kierrosta. Moottorin tydjdrjestys on seuraava: imu, puristus, tyo ja
poisto. Yleisimmin ottomoottoreissa kédytetddn polttoaineena bensiinid ja
palamiseen tarvittava happi otetaan ilmasta. Imutahdin aikana ménta liikkuu
alaspdin sylinterissd vetden aukinaisen imuventtiilin kautta polttoaineilmaseoksen
sylinteriin. Puristustahdin aikana mintid liikkuu ylospédin sylinterissd puristaen
polttoaineilmaseoksen kasaan, joka nostaa painetta sylinterissd. Puristustahdin
lopussa polttoaineilmaseos sytytetddn kipindn avulla. Tyo6tahdin aikana méintd
liikkkuu sylinterissd alaspdin nopeasti laajenevien palokaasujen vaikutuksesta.
Poistotahdin aikana ménté liitkkuu ylospdin sylinterissd tyontden palaneet kaasut
ulos sylinteristi avoimen pakoventtiilin kautta. Suorasuihkutusmoottoreissa
moottoriin imetddn vain ilmaa ja polttoaine suihkutetaan moottoriin puristustahdin
lopussa, jolloin se sekoittuu paineen nousun limmittdmiin ilmaan ja muodostaa

vaadittavan polttoaineilmaseoksen. /1/

2.2 V2- moottori

Vuonna 1909 kuusivuotias Harley-Davidson Motor Company esitteli
ensimmadisen 49.5 kuutiotuumaisella V2-moottorilla varustetun moottoripydrdansi
(kuva 1). Tastd ldhtien 45 asteen kulmassa olevia sylintereitd on pidetty Harley-
Davidson moottoripyorien tunnusmerkkinid. Ehkdpd suurin muutos V2-moottorin
historiassa tapahtui vuonna 2002, kun Harley-Davidson esitteli tdysin uuden
version perinteisesti V2-moottorista. Téssd vesijddhdytteisessd moottorissa
sylinterikulma on perinteisen 45° sijasta 60° ja moottorissa on kaksi kannen
yldpuolista nokka-akselia ja neljad venttiilid sylinterid kohden. Kyseinen moottori

esiteltiin ensimmdiisend Harley Davidsonin V-Rod mallissa. /2/
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Kuva 1. 1909 mallin Harley-Davidson V2-moottorilla /2/

2.3 Lohko

Moottoripydrdn moottorissa kampikammio toimii lohkona, johon sylinterit
kiinnitetddn ruuvein, kun taas auton moottorissa lohkossa sylinterit ovat kiintedsti
ja auton lohko on valmistettu yhdeksi kappaleeksi. Auton moottoriin
vaihdelaatikko kiinnitetddn sitd varten tehtyyn paikkaan. Harley-Davidsonin
moottorissa taas vaihdelaatikko on tdysin erillinen. Voima siirretddn
vaihdelaatikkoon hihnavedolla, jota kutsutaan ensidvedoksi. Moottoripyoridssi
lohko muodostuu useimmiten kahdesta tai useammasta kappaleesta, jotka liitetdin
ruuviliitoksilla toisiinsa. Tdssd tyodssd lohkolla tarkoitetaan kampikammiota, joka
koostuu ruuviliitoksella yhdistetystd kahdesta kappaleesta. T#hin lohkoon

sylinterit kiinnittyvét ruuviliitoksella (kuva 2).
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Kuva 2. Mallinnettu lohkon puolisko

2.4 E85-polttoaine

E85-polttoaine on alkoholipolttoainesekoitus, jossa on 85% etanolia. E85-
polttoaine on laajassa kdytossd Yhdysvalloissa ja Ruotsissa. Suomesta E85-
polttoainetta on ollut saatavilla vasta 1.4.2009 alkaen. Sitd valmistaa ja markkinoi
talld hetkelld ainoastaan ST1, jonka markkinoima Refuel RES8S sisiltdd 80-85%
bioetanolia ja loput bensiinid. Télld pyritddn parantamaan moottorin
kylmékédynnistysominaisuuksia, koska bioetanolin leimahduspiste on korkeampi
kun bensiinin. Litrasta bioetanolia saadaan kuitenkin noin 30% vidhemmaén
energiaa kuin litrasta bensiinid. Valmistajan mukaan silld pystytidin vihentimédin
€Oz padstoji jopa 80%. Suomessa bioetanoli valmistetaan kotimaisen
elintarviketeollisuuden biojitteestd. Bioetanolimoottorin hyotysuhdetta voidaan

parantaa huomattavasti kidyttimalld korkeampaa puristussuhdetta tai korottamalla
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ahdetun moottorin ahtopainetta. Suomessa myytdvin bioetanolin oktaaniluku on
noin 106, kun taas nykyisten bensiinien oktaaniluvut ovat 95 ja 98. Suomessa

kiytettdvissd bensiinissd on nyt jo noin 5-10% etanolia. /3/
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3. LOHKON SUUNNITTELU

3.1 Vaatimukset

Tarkoitus on tehdd moottorista kevyt, kestdvd, rakenteeltaan yksinkertainen ja
huoltoystédvillinen. Moottorin pitdd myos olla luotettava jolloin se tarvitsee
kunnollisen voitelujdrjestelmén, jota suunniteltaessa paadyttiin
kuivasumppujérjestelméén. Tillaisia jédrjestelmid kéytetddn kilpa-autoissa,
lentokoneissa ja tehokkaissa moottoripyorissd. Kuivasumppujirjestelmén etuja on,
ettd lohkon pohjalla ei tarvita varsinaista Oljypohjaa vaan Oljy on erillisessd
sdiliossd. Tdhdn moottoriin tehdddn myos jirjestelmd, jossa moottorin osia
jadhdytetddn oOljylla. Valmistettavassa moottorissa on tarkoitus kayttdd E85-
bioetanolipolttoainetta, joka sallii suuremman puristussuhteen kidyttdmisen kuin
normaali bensiini. Tdm& aiheuttaa lisdhaasteita materiaalien ja rakenteen

suunnitteluun. Haasteina ovat:

- keveys

- kestdvyys

- korroosion kesto

- yksinkertaisuus

- helppo koneistettavuus.

Moottorista on tarkoitus tehdd kevyt ja siten helpottaa moottoripyorin kisittelyd
liikkenteessd. Lohkon suunnittelussa otettiin keveys huomioon — kuitenkaan
kestdvyyttd unohtamatta. Suunnitelmien mukaan lohkon puoliskon paino tulisi
saada 5-8 kilon vilille silloin koko moottori olisi huomattavasti kevyempi kuin
alkuperidinen Harley-Davidson-moottorin lohko. Lohkon kestivyys on myos
tirked. Kestdvyyteen pystyttdisiin puuttumaan vain, jos tiedettdisiin millaisia
kuormia lohkon puoliin kohdistuu. Koska nimé voimat eivit olleet vield selvilla,
paitettiin tehdd lohkon seindmistd hieman suunniteltua paksummat, vaikka tima

nostaa jonkin verran painoa. Hihnapydrien aiheuttamat kuormat saatiin selvitettyd
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ja ndistd aiheutuu noin 5500Nm kuorma laakereihin, josta lohkon tulisi selviytyd
ilman muodon muutoksia. Korroosion keston vaatimus syntyi kéytetystd
polttoaineesta, koska E85-polttoaine sisdltid 85% etanolia, joka on korroosiota
aiheuttava aine alumiinille. Tdhin voidaan vaikuttaa materiaalivalinnalla, koska
eri alumiiniseosten korroosion kestoissa on erittdin suuria eroja. Lohkon
yksinkertainen rakenne ja helppo koneistettavuus on suoraan yhteydessd myos
suunniteltaviin muotoihin kuin my6s materiaalivalintaan. Tarpeeksi luja
materiaali ei vaadi ylimiirdisida ja vaikeita muotoja kestddkseen lohkoon

kohdistuvia voimia.

3.2 Suunnittelu

Suunnittelussa oli monia eri haasteita ja ongelmia. Koska kaikkia osia ei ollut
saatavilla, jouduttiin kédyttdméddn paljon 3D-ohjelman ominaisuuksia osien
suunnittelussa ja mittojen mietinnédssid. Koska tarkoituksena on tehdd moottorista
kestdvd, padtettiin lohkon seindmédvahvuuksiin lisdtd kaksi millimetrid materiaalia.
Seindmivahvistuksilla ei ole kuitenkaan taloudellisia vaikutuksia, silld puoliskot
koneistetaan umpikappaleesta. Suunnittelun vaikein osio oli hihnavedoista
aitheutuvat rasitukset ja laakerikuormat. Lohkon ulkondkd on tietysti
harrastelaitteessa tirked asia, mutta se ei saa mennd teknisten ratkaisujen edelle.
Tarkeimpand asiana suunnittelussa nousi esille yksinkertaisuus ja sen
tarpeellisuus, koska harrastelaitteita tullaan joka tapauksessa huoltamaan ja
laittamaan. timén takia takia pyrittiin lohkon rakenteesta tekemiién helposti
purettava. Lohkoon ei tehty valmiita kiinnikkeitdi vaan se Kkiinnitetddn
moottoripyordn runkoon erillisilld alumiinista koneistetuilla paloilla, jotka
kiinnittyvét lohkoon samoilla ruuveilla, joilla lohkon puoliskot yhdistetddn. Talld
rakenteella saadaan lohko tukevasti kiinni runkoon, ja jos myShemmin tulee tarve
siirtdd moottoria rungossa, onnistuu timé helpommin erillisilld kiinnikkeilld kuin
tekemilld kiintedt kiinnikkeet. Rakenne helpottaa my6s lohkon suunnittelua,

koska kiinnikkeistd aiheutuvia pistekuormia ei tarvitse ottaa huomioon.
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3.3 Materiaalit

Materiaalivalinta oli suhteellisen helppo, koska keveys, koneistettavuus ja
kestidvyys ovat tirkeitd projektissa, jédi oikeastaan ainoaksi vaihtoehdoksi alumiini
(taulukko 1). Alumiinia on my0s useita erilaisia seoksia eri ominaisuuksilla ja eri
kayttotarkoituksiin. Eri vaihtoehtoja tutkittaessa havaittiin, ettd Oy Uddeholm
Ab;n markkinoima Alumec-tyokalu ja muottialumiini soveltuu parhaiten timin
kaltaiseen projektiin hyvien fysikaalisten ominaisuuksiensa takia (taulukko 2).
Koska moottoria tullaan kiyttiméddn bioetanolin kanssa, piti tdimd myos
huomioida materiaalivalinnassa. My0s saatavuus vaikutti valintaan, koska
Alumec-alumiinia saa halutunkokoisena palana, jolloin ei tarvitse ostaa koko
levya. Lisdksi tdtd samaa seosta kédytetddn samaan tarkoitukseen Euroopan

mestaruustason kiithdytyskilpamoottoripyorissa. /3/

Taulukko 1. Fysikaaliset ominaisuudet

kg 2830
Tiheys m?

N 71500

Kimmomoduli 2

Lampolaajenemiskerroin

1°C, 20°C->100°C 23x 107*

Limmonjohtavuus W/m °C 165

Ominaislampd J/kg °C 890
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Taulukko 2. Vetolujuus (arvot huoneenldampétilassa)

N N
Murtoraja mm? Myétoraja mm?

Levy, paksuus mm

>10-50 590 550
>50-100 570 520
>100-150 550 500
>150-200 535 485
>200-300 430 365

3.4 Rakenne

Parasta lohkon rakennetta mietittdessd ensimmadisend tutkittiin alkuperdisti
Harley-Davidson-moottoria. Rakenne ja ratkaisut ovat siind melko monimutkaisia
ja olisivat aiheuttaneet paljon ongelmia koneistusvaiheessa. Tastd syystd
rakennetta ja ulkondkod ldhdettiin miettimddn puhtaalta poydaltd ja
tarkastelemaan moottoriurheilumaailmassa tehtyjd ratkaisuja. Lohko muodostuu
kahdesta vastakkain tulevasta puoliskosta, jotka on liitetty ruuvein toisiinsa kiinni.
Koska rakenteessa paitettiin kdyttdd sylinterin yldpuolisia nokka-akseleita ja
kuivasumppuvoitelujirjestelmad, voitiin alkuperdisen mallisesta nokka-akselin ja
Oljypumpun paikoista lohkossa luopua. Tidmid teki lohkosta paljon
yksinkertaisemman suunnitella ja valmistaa. Lohkon puoliskot suunnitellaan siten,
ettd koneistus on helppoa eli koneistetaan kaksi samanlaista kappaletta.
Ainoastaan liitoskohtaan tehdddn alkuperdisen mallinen sovite, joka keskittdd
puoliskot toisiinsa. Runkolaakereina tullaan kiyttdméddn alkuperdisen mallisia
kartiorullalaakereita, joskin kokoa kasvatetaan hieman. Lohkon runkolaakereita
varten koneistetaan terdksiset holkit, jotka kiinnitetddan lohkoon ruuvein.
Ratkaisulla pyritddn pienentamiidn lohkoon kohdistuvia voimia ja kampiakselia
taivuttavia voimia. Kampiakselin kumpaankin péddhén tulee hihnapyorit, joista

syntyy kampiakselille sidteiskuormaa, jota pyritddn pienentimédn tekemailld
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tukilaakerointi akselin ulkopéddhidn. Lohkon rakennetta pyritddn jaykistimaéan
suunnittelemalla sithen muotoja, jotka jdykistdvit lohkon sivuja. Lohkoon
jyrsitdidan  myos ulkopuolisille tukilaakerien kannattimelle syvennykset
hihnapyo6rdnsuojan ruuvien reikien ympdrille, jotta kannatin saadaan pysymiidn
paikoillaan ja linjassa. Télld rakenteella pyritddn saamaan aikaan kevyt ja kestdvi

lohko, joka on my0s persoonallisen ndkdinen.

3.5 Laakerointi

Laakerointi toteutetaan neljélld kartiorullalaakerilla, jotka asennetaan pareittain
selkdpuolet vastakkain. Télla ratkaisulla saadaan poistettua kampiakseliin
kohdistuvat sivuttaisvoimat. Laakerit asennetaan terdksisen holkin sisille, joka
kiinnitetdan lohkoon ruuviliitoksella. Laakerien asentamiseen holkin sisille
paddyttiin, koska ndin suunniteltu rakenne on paljon tukevampi kun kampiakselin
kumpaankin pddhdn tulee hammashihnapyorit, joista akseliin kohdistuu
vetorasitusta. Tdlld rakenteella pyritddn pienentimiin akselia taivuttavat kuormat.
Hihnapyoristd aiheutuvien kuormien selvittimiseksi tehtiin laskelmia, joista
selvisi my0s laakereihin kohdistuvat voimat. Laakereiksi valittiin useista
vaihtoehdoista SKF:n 320/32 X/Q -laakerit, silli ndmi laakerit ovat sopivan
kokoiset ja kestdvit vaadittavat rasitukset. Hihnavedon aiheuttamien rasitusten
selvittimisessd kéytettiin tunnetun hihnavalmistajan Megadynen antamia tietoja ja
laskukaavoja, joilla saatiin selvitettyd sekd tarvittavat hihnat, vaadittavat
kiristysvoimat ettd laakereihin kohdistuvat rasitukset. Laakerointia suunniteltaessa
paitettiin lisdtd akselin péddhdn tukilaakerin, jolla on suuri vaikutus akselia
vadntdviin voimiin. Tdhén valittiin SKF:n luettelosta sopivan laakerin. Laakerin
valinta oli helppo, koska laakeriin kohdistuvat voimat olivat tiedossa. Valittiin NU
206 EC —laakerin, silld se tdyttdd kaikki vaatimukset ja on mitoiltaan sopiva. Itse
laskennassa kaytettiin Microsoft Excel-ohjelmaa, jonka avulla oli helppoa luoda
kaavat ja taulukot kdytetyistd arvoista. Laskujen tuloksista néhtiin, ettd kyseiset
laakerit kestdvit kyseisessd kiytossd todella hyvin. SKF:n laakeriluettelon
mukaan valitut laakerit kestdvit noin kymmenen kertaa vaaditun kuorman.

Verrattaessa laskujen tuloksiin on hyvid olla runsaasti pelivaraa, silld kaikki
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laakereihin kohdistuvat voimat eivdt ole tiedossa, jotta ne voitiin laskea.

Kuormituksia laskiessa kiytettiin seuraavia kaavoja. /4/

Staattinen jannitys hammashihnalle

_ 500xPxKy, + mxvz

TS
jossa

Ts = Staattinen jénnitys [N]

P = Moottorin teho [kW]

Kmm =Huippuviintomomentin kerroin
v = Hihnan nopeus [m/s]

m = Hihnan massa [Kg/m]

_ 500x150x1.75

Ts = + 0.340x42.2022
42.202

Ts =3715.58 N

Hihnan nopeus

_mxdixng
~ 60000

jossa
v = Hihnan nopeus [m/s]
dy = Ison hihnapy®orin halkaisija [mm]

M1 = Ison hihnapyorin kierrosluku [rpm]

Tx210x3838.10
o 60000

v =42.202 m/s

Tehollinen hihnan jidnnitys

ey

2)



1000xP
T, =

v

jossa
Ts = Tehollinen hihnan jénnitys [N]
P = Moottorin teho [kW]

v = Hihnan nopeus [m/s]

1000x150
T, =———
42.202

Te =3554.333N

Hihnan kietoutumiskulma

B = 180 — 2xasin (%)
jossa

B = Pienen hihnapyorin kietoutumis kulma
dy = Ison hihnapyorin halkaisija [mm]

ds = Pienen hihnapy6rin halkaisija [mm]

1 = Hihnapy®rien etdisyys

p =180 — 2xasin (%)

B=179.80°

Dynaaminen akselikuorma

2 2
Fagy, = \/%’ + 2xT¢ — cosPx (TS2 — Tf)

jossa
Fagyn = Dynaaminen akselikuorma
Te = Tehollinen hihnan jénnitys [N]

Ts = Staattinen hihnan jénnitys [N]

3)

“)

&)
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B = Pienen hihnapyorin kietoutumis kulma

Fagyn = \/w + 2x3715.582% — cosBx (3715.582 — 3554-3332)

Fagyn =6470.49 N
Laakerikuormat

Laakeri 1

F, = LZL_Ll xFagyn, (6)

2

Laakeri 2

F, = 2 xFagyy ()

2
jossa

Fy = Laakerin kuorma [N]

F3 = Laakerin kuorma [N]

Ly = Laakerin ja hihnapyorin etiisyys [mm]
L; = Laakerien etdisyys [mm]

Fagyn = Dynaaminen akselikuorma

Laakerin 1 kuorma

F, = “161‘658x6470.49

Fy =3235245N

Laakerin 2 kuorma
5

F, = 22 x6470.49
116

Fz =3235.245N
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3.6 Hylatyt ratkaisut

Muutamia ratkaisuja hylittiin joko kestivyyden tai vaikean toteutuksen takia.
Alunperin oli tarkoitus kiinnittdd laakerit suoraan lohkoon, mutta timén ratkaisun
hylattiin koska lisdttiin laakereiden méérdd ja suurennettiin laakereiden kokoa.
Tamén takia pédddyttiin alkuperdisenmalliseen terdsholkkiin, johon laakerit
sovitetaan. Lohkoon koneistettavat kiinnikkeet myos hyléttiin, koska niiden takia
olisi pitdnyt ostaa isompi aihio, joka olisi taas nostanut aihioiden hintaa. Tiastd
syystd hylittiin myos kaikki muut kiinteét kiinnikkeet lohkon malleista. Hylittyja
ratkaisuja on hyvin viéhin, koska alusta ldhtien oli hyvin selvdd mitd ja
minkélaista tuotetta ollaan suunnittelemassa. Kaikissa ratkaisuissa pyrittiin
yksinkertaiseen ja hyviltd ndyttdvaan malliin. Lohkoja tehddin vain yksi kappale,

joka rakennetaan valmiiksi moottoriksi.
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4 LOHKON MALLINNUS

4.1 Mallinnuksen ldhtokohdat

Mallinnukseen ldhdettiin  alkuperdisen Harley-Davidson moottorin lohkon
perusteella, joka mitattiin Technobothnialla 3D-mittakoneella, jonka avulla mitat
saatiin  siirrettyd STEP-tiedostona Autodeskin Inventor 2010-ohjelmalle.
Alkuperdinen moottori kuitenkin erosi rakenteeltaan todella paljon projektin
tarpeista ja hylittiin kokonaan. Mallinnukseen ldhdettiin tdysin puhtaalta poydalti.
Alkuperidisestd moottorista jdi ainoastaan 45 asteen sylinterikulma kayttoon.
Koska suurin osa osista valmistetaan itse, oli mallinnus helppo aloittaa, olihan
lohko ensimmiinen suunniteltava osa. Kiytettdessi nykyaikaisia 3D-
mallinnusohjelmia on osien suunnittelu helpompaa, silli ne voidaan piirtdd

ohjelmassa jo olemassa olevien osien péille ja ndin varmistaa sopivuus.

4.2 Mallinnus

Mallinnuksessa kiytettiin Autodesk Inventor 2010 —ohjelmaa, jolla piirrettiin
kaikki kuvat tarvittavista osista. Mallinnus aloitettiin piirtimélld karkeat mallit
moottorin osista, joilla selvitettiin useita suunnittelun kannalta tirkeitd mittoja.
Péddosin mallinnus sujui nopeasti ja ohjelmalla tehtiin useita eri versioita osista,
joista oli helppo suunnitella ja valita tehtdvit versiot. Varsinainen mallinnus sujui
helposti, silld méddraavid mittoja ei ollut monta, ja nekin olivat saatavilla alussa
tehdyistd karkeista testimalleista. Ainoastaan kampiakselin leveys, vauhtipyorin
halkaisija ja  akseleiden laakerointi asettivat mitoillaan  rajoituksia.
Loppuvaiheessa jouduttiin iskupituuden takia korottamaan lohkon korkeutta noin
20 millimetrida alkuperdistd korkeammaksi. Mallinnuksen aikana laakeriholkkien
mittoihin tuli muutoksia. Mallinnusta helpotti paljon laakereista SKF:n palvelusta

saadut valmiit 3D-mallit.
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4.3 Mallinnuksen ongelmat

Suurimmat ongelmat mallinnuksessa olivat osien saatavuus ja tarvittavien
mittojen 10ytdminen. Usein ndissé tilanteissa padddyttiin valmistamaan tarvittava
osa itse, jolloin niistd saatiin halutun mallisia. Osien mittaamisessa kaytettiin
Technobothnian koordinaattimittauslaitetta, jolla saatiin tarkat mitat osista, jotta
omavalmisteosat saadaan sovitettua ostettuithin osiin. Lohkon suunnittelua varten
mallinnettiin - my6s  sylinteriputket, kampiakseli ja hihnapyordt. Naitd
hyviksikdyttien mallinnuksesta poistui monia ongelmia ja epéselvyyksida. Lohko
on ensimmiinen osa joka moottoriin valmistetaan eli kaikki muut osat tehddin
lohkoon sopivaksi, joten tamikin osaltaan helpotti mallinnustyotd. Mallinnuksessa
kiytetty Autodesk Inventor 2010-ohjelma aiheutti hieman pddnvaivaa kun kuvia

ruvettiin siirtdmidn muihin ohjelmiin koneistusta varten.
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S. LOHKON KONEISTUS

5.1 Koneistuksen valmistelu

Kuvien valmistuttua mietittiin sopivaa materiaalia, johon voisi testata
koneistusohjelmaa. Alumiiniaihioiden hinnan takia halusimme halvan materiaalin,
josta tehtdisiin  koekappale. Miettiessamme eri vaihtoehtoja, muoveista
metalleihin, pdddyimme omien kokemustemme kautta Permawood ja Lignostone
nimilli myytivdin materiaaliin. Materiaali on punapyOkkivaneria, joka on
kyllastetty hartsilla. Kyseistd materiaalia on ennenkin koneistettu, jolloin
materiaali on havaittu koneistukseen sopivaksi. Vaikka kyseessd on puu, sitd

koneistettaessa kiyvit samat koneistusarvot kuin alumiinille. /5/

5.2 Aihiot

Aihioiksi ostettiin kaksi kappaletta 350 mm halkaisijalta olevia 100 mm paksuja
kiekkoja, jotka painoivat 27 kilogrammaa kappale (kuva 3). 3D-mallin mukaan
valmiin lohkon paino olisi noin 10-16 kilon paikkeilla. Suurin osa tuosta 54
kilosta alumiinia tulee olemaan koneistuslastuja. Yleensd osia koneistettaessa
yhdestd kappaleesta kdy juuri niin, ettd suurin osa aihiosta koneistetaan pois ja
heitetdén kierrdtykseen lastuina. Taloudellisesti jdrkevintd olisi ollut ldhted
liikkkeelle valuaihiolla, mutta sellaista ei ole saatavilla ja tydssd haetaan

kestdvyyttd, joten yhdestd kappaleesta koneistettu kappale on ainoa vaihtoehto.
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Kuva 3. Koneistettavat aihiot



26

5.3 Koneistus

Heti alussa tormidsimme ongelmaan, kun kuvat siirrettiin Autodesk Inventorista
Mastercam-ohjelmaan. Jostain syystd Mastercam-ohjelma oli muuttanut kaikki
mitat kymmenen kertaa pienemmiksi kuin alkuperdiset mitat. Ongelma ratkesi
helposti muuttamalla koko kerrointa yhdestd kymmeneen. Toinen ongelma oli
suunnitteluvaiheesta puuttunut kokemus koneistuksesta. Kuviin oli myds tehty
kevennystaskujen pdihin useita eri pyoristyksid, jotka olisivat tarvinneet omat
terat koneistusvaiheessa. Ongelma korjattiin muuttamalla kyseiset kaaret
sellaisiksi, ettd ne pystytddn koneistamaan yhdelld terdlld. Téllaiset ongelmat
voitaisiin vilttdd, jos suunnittelijalla olisi enemmén kokemusta koneistuksesta ja
kaytettdavistd tyokaluista ja laitteista. Koneistuksen ensimmadisessd vaiheessa
aihion pinta koneistetaan suoraksi Kennametal Hertelin @#63 mm 3-leikkuinen
terdpdd 4.00603 R 312 G16 ja Kennametal Hertelin valmistamat terdpalat 4.21501
R 667 KMI1. Toisessa vaiheessa porataan reiét ja koneistetaan kierteet reikiin ja
jyrsitddn upotukset hihnavedon suojia varten 2-leikkuisella @14 mm Tappiterilla.
Kolmannessa vaiheessa koneistetaan kampiakselin reikd 4-leikuisella @325 mm
tappiterdlld. Reikddn jétetdin Imm Kkoneistusvara aarporausta varten, joka
suoritetaan seuraavaksi. Neljdnnessd vaiheessa koneistetaan etupinnan taskut 3-
leikkuisella @12 mm tappiterdlld. Taskujen reunoihin koneistetaan 4mm
pyoristykset. Tamién jdlkeen kappale Kkiinnitetddn Kkeskireidstd ja ajetaan
ulkomuodot, jossa kiytetddn Seco toolsin valmistamaa @32 mm siilijyrsintd
R217.69-2532.3S-30A, terdpaloina Kennametal Hertelin APFX1604PDS8R.
Tamadn jilkeen kappale kddnnetdin ja koneistetaan lohkon sisdpuoli. Koneistuksen
ajoradat ja  koneistusohjelmat laati Vaasan Aikuiskoulutuskeskuksessa

koneistusalan koulutuspééllikké6 Markus Raunio.
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6 JATKOKEHITYS

6.1 Jatkokehitysideat

Tami moottori on ldhtenyt yksinkertaisesta ideasta ja projektin myoti kehittynyt
melko paljon, joten mahdolliset jatkokehitysideat ja -tarpeet on jo kiytetty.
Lahinnd olisi mahdollista  vaikuttaa  ulkomuotoon ja  ulkon@kdon.
Moottoriteknisesti ~ kiinnostavaa  olisi ~ suunnitella  sylinterin  kannet
aksiaalisventtiileitdi  varten, mutta silnd  on edelleen ongelmana
tiivistysmateriaalien kestdvyys. Tdhdn aiheeseen olisi mielenkiintoista perehtyé,
koska télld rakenteella saataisiin poistettua moottorista venttiilin jouset ja muita
venttiilikoneiston pienid osia. Tdmd parantaisi moottorin kierroskestavyytti
huomattavasti ja pienentdisi moottorin sisdistd kitkaa. Tadméntyyppisid
venttiiliratkaisuja on jo testattu Yhdysvalloissa useissa autoissa. Itse lohkon mallia
ei ainakaan endd yksinkertaistettua saa. Materiaalivalinnassa siirtyisimme

mahdollisuuksien mukaan titaaniseoksiin sen parempien ominaisuuksien takia.
6.2 Uusia ideoita

Tiéllaisissa moottoriprojekteissa tulee jatkuvasti uusia ideoita, joita valitettavasti ei
kaikkia pysty kerralla toteuttamaan. Tidstd esimerkkind voidaan mainita
kiinnikkeet vaihdelaatikolle. projektin loppuvaiheessa mietittiin vaihdelaatikon
kiinnittamistd suoraan lohkoon josta koko paketti olisi kiinnitetty lohkoon. Tama
olisi taas aiheuttanut huomattavia muutoksia jo mallinnettuihin osiin, joista osa on
jo valmistettu. Téstd syystd tdmé idea jdi toteutettavaksi seuraavassa projektissa.
Materiaalivalinnoissa uusina ideoina oli hiilikuitu komposiittien kayttd
rakenteissa. Korkeahko hankintahinta jarrutta hieman osien hankintaa. Jatkossa

tutkitaan mahdollisuuksia valmistaa hiilikuituosia itse.
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7 YHTEENVETO

Opinndytetyond tdmi oli opettavainen ja haastavatyd, koska tdmé tyo sisélsi niin
mallinnusta kuin my6s koneistuksen saloihin perehtymistd. Koin tdmin
mielekkddnd ja haastavanatyond. Pelkdstddn suunnittelu vei paljon oletettua
enemmdn aikaa. Tyotd tehdessini monesti huomasin, ettd suunnittelua ja
mallinnusta olisi helpottanut parempi koneistuksen tunteminen ja tilld olisi
viltytty monilta turhilta uudelleenpiirtimiseltd, koska kuvat on aina helppo
piirtad, mutta laheskdidn aina niitd ei pysty koneistamaan tai koneistaminen vaatisi
kalliiden erikoisterien hankintaa mikd ei oikein ole aina suotavaa. Koska niitd
lohkoja valmistetaan vain timid yksi kappale ei taloudellisuus seikkoja otettu

mitenkiddn huomioon titd lohkoa suunniteltaessa (kuva 4).
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Kuva 4. 3D-malli valmiista moottorista.
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OHJELMALISTAUKSET

%

02901

N2 G21

N3 GO G17 G40 G49 G80 G0
N4 T1 M6

N5 GO G90 G54 X-206.846 Y174.998 S1500 M3
N6 G43 H1 Z10. M8

N7 G1 Z0. F25.

N8 X156.846 F500.

N9 X198.998 Y124.999
N10 X-198.998

NI11 X-222.711 Y74.999
N12 X222.711

N13 X233.666 Y25.

N14 X-233.666

NI15 Y-25.

N16 X233.666

N17 X222.711 Y-74.999
N18 X-222.711

N19 X-198.998 Y-124.999
N20 X198.998

N21 X156.846 Y-174.998
N22 X-206.846

N23 GO Z10.

N24 M5

N25 G91 G28 Z0. M9
N26 MO1

N27 T3 M6

N28 GO G90 G54 X-110.104 Y94.726 S2000 M3
N29 G43 H2 Z10. M8
N30 G99 G81 Z-3. R10. F100.
N31 X-67.087 Y51.596
N32 XO0.Y79.333

N33 Y140.333

N34 X67.087 Y51.596
N35 X110.104 Y94.726
N36 X95. Y-15.667

N37 X127.5

N38 X103.15 Y-90.61
N39 X76.857 Y-71.507
N40 X29.357 Y-106.018
N41 X39.4 Y-136.927
N42 X-29.357 Y-106.018
N43 X-39.4 Y-136.927
N44 X-76.856 Y-71.507
N45 X-103.15 Y-90.61
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N46 X-127.5 Y-15.668
N47 X-95. Y-15.667
N48 X-36.806 Y-36.917
N49 Y5.582

N50 XO0. Y26.832

N51 X36.806 Y5.582
N52Y-36.917

N353 XO0. Y-58.167
N54 X.001 Y-15.668
N55 G80

N56 M5

N57 G91 G28 Z0. M9
N58 MO1

N59 T13 M6

N60 GO G90 G54 X-110.104 Y94.726 S2000 M3

N61 G43 H3 Z210. M8

N62 G99 G73 Z-104.25 R10. Q5. F100.
N63 XO0. Y140.333

N64 X110.104 Y94.726

N65 X127.5 Y-15.667

N66 X103.15 Y-90.61

N67 X39.4 Y-136.927

N68 X-39.4

N69 X-103.15 Y-90.61

N70 X-127.5 Y-15.668

N71 G80

N72 M5

N73 G91 G28 Z0. M9

N74 MO1

N75 T4 M6

N76 GO G90 G54 X-67.087 Y51.596 S1200 M3
N77 G43 H4 Z10. M8

N78 G99 G73 Z-102.293 R10. Q5. F100.
N79 X0. Y79.333

N80 X67.087 Y51.596

N81 X95. Y-15.667

N82 X76.857 Y-71.507

N83 X29.357 Y-106.018

N84 X-29.357

N85 X-76.856 Y-71.507

N86 X-95. Y-15.667

N87 G80

N88 M5

N89 G91 G28 Z0. M9

N90 MO1

NO1 TS5 M6

N92 GO G90 G54 X-67.087 Y51.596 S200 M3
N93 G43 H5 Z10. M8
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N94 G99 G84 Z-100. R10. F250.
NO95 XO0. Y79.333

NO96 X67.087 Y51.596

NO7 X95. Y-15.667

NO8 X76.857 Y-71.507

NO99 X29.357 Y-106.018

N100 X-29.357

N101 X-76.856 Y-71.507

N102 X-95. Y-15.667

N103 G80

N104 M5

N105 G91 G28 Z0. M9

N106 MO1

N107 T6 M6

N108 GO G90 G54 X-36.806 Y5.582 S1600 M3
N109 G43 H6 Z10. M8

N110 G99 G73 Z-51.752 R10. Q5. F160.
NI11 X0. Y26.832

N112 X36.806 Y5.582

NI113 Y-36.917

N114 X0. Y-58.167

N115 X-36.806 Y-36.917

N116 G80

N117 M5

N118 G91 G28 Z0. M9

N119 MO1

N120 T7 M6

N121 GO G90 G54 X-36.806 Y5.582 S300 M3
N122 G43 H7 Z210. M8

N123 G99 G84 Z-50. R10. F300.
N124 X0. Y26.832

N125 X36.806 Y5.582

N126 Y-36.917

N127 X0. Y-58.167

N128 X-36.806 Y-36.917

N129 G80

N130 M5

N131 G91 G28 Z0. M9

N132 MO1

N133 T8 M6

N134 GO G90 G54 X-13.471 Y105.948 SO M5
N135 G43 H8 Z5.

N136 G1 Z1. FO.

N137 X-13.347 Y105.801 Z.99
N138 X-13.226 Y105.652 Z.98
N139 X-13.108 Y105.501 Z.97
N140 X-12.992 Y105.347 2.96
N141 X-12.88 Y105.191 Z.95



N142 X-12.771 Y105.033 Z.94
N143 X-12.665 Y104.873 2.929
N144 X-12.561 Y104.711 Z.919
N145 X-12.461 Y104.547 Z.909
N146 X-12.365 Y104.381 Z.899
N147 X-12.271 Y104.213 Z.889
N148 X-12.181 Y104.044 Z.879
N149 X-12.093 Y103.872 Z.869
N150 X-12.01 Y103.7 Z2.859
NI51 X-11.929 Y103.525 Z.849
N152 X-11.852 Y103.349 Z.839
N153 X-11.778 Y103.172 Z.829
N154 X-11.708 Y102.993 Z.819
NI155 X-11.641 Y102.813 Z.808
N156 X-11.578 Y102.631 Z.798
N157 X-11.518 Y102.449 Z.788
N158 X-11.462 Y102.265 Z.778
N159 X-11.409 Y102.08 Z.768
N160 X-11.359 Y101.895 Z.758
N161 X-11.314 Y101.708 Z.748
N162 X-11.272 Y101.521 Z.738
N163 X-11.233 Y101.332 Z.728
N164 X-11.198 Y101.144 Z.718
N165 X-11.167 Y100.954 Z.708
N166 X-11.139 Y100.764 Z.698
N167 X-11.116 Y100.573 Z.687
N168 X-11.095 Y100.382 Z.677
N169 X-11.079 Y100.191 Z.667
N170 X-11.066 Y99.999 Z2.657
N171 X-11.057 Y99.807 Z.647
N172 X-11.051 Y99.615 Z2.637
N173 X-11.049 Y99.423 7.627
N174 X-11.051 Y99.227 Z.617
N175 X-11.057 Y99.03 Z.606
N176 X-11.067 Y98.834 Z.596
N177 X-11.08 Y98.638 Z.586
N178 X-11.097 Y98.443 Z.576
N179 X-11.118 Y98.248 Z.565
N180 X-11.143 Y98.053 Z.555
NI81 X-11.172 Y97.859 Z.545
N182 X-11.205 Y97.665 Z.534
N183 X-11.241 Y97.472 2.524
N184 X-11.282Y97.28 Z.514
NI185 X-11.325 Y97.088 Z.504
N186 X-11.373 Y96.898 Z.493
N187 X-11.425 Y96.708 Z.483
N188 X-11.48 Y96.52 2.473
N189 X-11.539 Y96.333 Z.462
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NI190 X-11.601 Y96.146 Z.452
NI191 X-11.667 Y95.962 Z.442
N192 X-11.737 Y95.778 2.432
NI193 X-11.81 Y95.596 Z2.421
N194 X-11.887 Y95.415 Z2.411
N195 X-11.968 Y95.236 2.401
N196 X-12.052 Y95.059 Z.39
N197 X-12.139 Y94.883 Z.38
N198 X-12.23 Y94.709 Z.37
N199 X-12.324 Y94.536 Z2.36
N200 X-12.422 Y94.366 Z2.349
N201 X-12.523 Y94.198 Z.339
N202 X-12.627 Y94.031 Z.329
N203 X-12.735 Y93.867 2.318
N204 X-12.845 Y93.705 Z.308
N205 X-12.959 Y93.545 Z2.298
N206 X-13.076 Y93.387 Z.288
N207 X-13.196 Y93.232 2.277
N208 X-13.319 Y93.079 Z2.267
N209 X-13.445 Y92.928 2.257
N210 X-13.574 Y92.78 Z.246
N211 X-13.706 Y92.634 Z.236
N212 X-13.841 Y92.492 7.226
N213 X-13.978 Y92.351 Z.216
N214 X-14.119 Y92.214 2.205
N215 X-14.261 Y92.079 Z.195
N216 X-14.407 Y91.947 Z.185
N217 X-14.555 Y91.818 Z.174
N218 X-14.706 Y91.692 Z.164
N219 X-14.859 Y91.569 Z.154
N220 X-15.014 Y91.449 Z.143
N221 X-15.172 Y91.332 Z.133
N222 X-15.332 Y91.218 Z.123
N223 X-15.494 Y91.108 Z.113
N224 X-15.658 Y91. Z.102
N225 X-15.825 Y90.896 Z.092
N226 X-15.993 Y90.795 Z.082
N227 X-16.163 Y90.697 2.071
N228 X-16.336 Y90.603 Z.061
N229 X-16.51 Y90.512 Z.051
N230 X-16.686 Y90.425 Z2.041
N231 X-16.863 Y90.341 2.03
N232 X-17.042 Y90.26 Z.02
N233 X-17.223 Y90.183 Z.01
N234 X-17.405 Y90.11 Z-.001
N235 X-17.589 Y90.04 Z-.011
N236 X-17.773 Y89.974 Z-.021
N237 X-17.96 Y89.912 Z-.031
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N238 X-18.147 Y89.853 Z-.042
N239 X-18.335 Y89.798 Z-.052
N240 X-18.525 Y89.746 Z-.062
N241 X-18.715 Y89.698 Z-.073
N242 X-18.907 Y89.655 Z-.083
N243 X-19.099 Y89.614 Z-.093
N244 X-19.292 Y89.578 Z-.103
N245 X-19.486 Y89.545 Z-.114
N246 X-19.68 Y89.516 Z-.124
N247 X-19.875 Y89.491 Z-.134
N248 X-20.07 Y89.47 Z-.145
N249 X-20.265 Y89.453 Z-.155
N250 X-20.461 Y89.44 Z-.165
N251 X-20.657 Y89.43 Z-.175
N252 X-20.854 Y89.424 Z-.186
N253 X-21.05 Y89.422 Z-.196
N254 X-21.247 Y89.424 Z-.206
N255 X-21.443 Y89.43 Z-.217
N256 X-21.64 Y89.44 Z-.227
N257 X-21.836 Y89.453 Z-.237
N258 X-22.032 Y89.471 Z-.248
N259 X-22.228 Y89.492 Z-.258
N260 X-22.423 Y89.517 Z-.268
N261 X-22.618 Y89.546 Z-.278
N262 X-22.812 Y89.579 Z-.289
N263 X-23.005 Y89.615 Z-.299
N264 X-23.197 Y89.655 Z-.309
N265 X-23.389 Y89.7 Z-.32
N266 X-23.58 Y89.747 Z-.33
N267 X-23.77 Y89.799 Z-.34
N268 X-23.959 Y89.854 Z-.351
N269 X-24.146 Y89.914 Z-.361
N270 X-24.333 Y89.976 Z-.371
N271 X-24.518 Y90.043 Z-.382
N272 X-24.702 Y90.113 Z-.392
N273 X-24.884 Y90.186 Z-.402
N274 X-25.065 Y90.264 Z-.412
N275 X-25.245 Y90.344 Z-.423
N276 X-25.423 Y90.429 Z-.433
N277 X-25.599 Y90.516 Z-.443
N278 X-25.773 Y90.608 Z-.454
N279 X-25.946 Y90.702 Z-.464
N280 X-26.116 Y90.8 Z-.474
N281 X-26.285 Y90.902 Z-.485
N282 X-26.451 Y91.006 Z-.495
N283 X-26.616 Y91.114 Z-.505
N284 X-26.778 Y91.225 Z-.516
N285 X-26.939 Y91.34 Z-.526
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N286 X-27.096 Y91.457 Z-.536
N287 X-27.252 Y91.577 Z-.546
N288 X-27.405 Y91.701 Z-.557
N289 X-27.556 Y91.827 Z-.567
N290 X-27.704 Y91.957 Z-.577
N291 X-27.85 Y92.089 Z-.588
N292 X-27.992 Y92.224 Z-.598
N293 X-28.133 Y92.362 Z-.608
N294 X-28.27 Y92.503 Z-.619
N295 X-28.405 Y92.647 Z-.629
N296 X-28.537 Y92.793 Z-.639
N297 X-28.666 Y92.941 Z-.65
N298 X-28.792 Y93.092 Z-.66
N299 X-28.915 Y93.246 Z-.67
N300 X-29.035 Y93.402 Z-.68
N301 X-29.152 Y93.56 Z-.691
N302 X-29.266 Y93.72 Z-.701
N303 X-29.376 Y93.883 Z-.711
N304 X-29.484 Y94.048 Z-.722
N305 X-29.588 Y94.215 Z-.732
N306 X-29.689 Y94.384 Z-.742
N307 X-29.786 Y94.555 Z-.753
N308 X-29.88 Y94.728 Z-.763
N309 X-29.971 Y94.902 Z-.773
N310 X-30.058 Y95.079 Z-.784
N311 X-30.142 Y95.257 Z-.794
N312 X-30.222 Y95.436 Z-.804
N313 X-30.299 Y95.618 Z-.814
N314 X-30.372 Y95.8 Z-.825
N315 X-30.441 Y95.984 Z-.835
N316 X-30.507 Y96.17 Z-.845
N317 X-30.569 Y96.356 Z-.856
N318 X-30.628 Y96.544 Z-.866
N319 X-30.682 Y96.733 Z-.876
N320 X-30.733 Y96.923 Z-.887
N321 X-30.781 Y97.114 Z-.897
N322 X-30.824 Y97.306 Z-.907
N323 X-30.864 Y97.499 Z-918
N324 X-30.9 Y97.692 Z-.928
N325 X-30.932 Y97.886 Z-.938
N326 X-30.96 Y98.081 Z-.948
N327 X-30.985 Y98.276 Z-.959
N328 X-31.006 Y98.472 Z-.969
N329 X-31.022 Y98.668 Z-.979
N330 X-31.035 Y98.864 Z-.99
N331 X-31.044 Y99.061 Z-1.
N332 X-46.554 Y98.499

N333 G3 X-48.429 Y100.374 1-1.875 JO.
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N334 X-50.304 Y98.499 10. J-1.875

N335 X-45.929 Y94.124 14.375 JO.

N336 X-41.554 Y98.499 10. J4.375

N337 X-48.429 Y105.374 1-6.875 JO.

N338 X-55.304 Y98.499 10. J-6.875

N339 X-45.929 Y89.124 19.375 JO.

N340 X-36.554 Y98.499 10. J9.375

N341 X-48.429 Y110.374 1-11.875 JO.

N342 X-60.304 Y98.499 10. J-11.875

N343 X-45.929 Y84.124 114.375 JO.

N344 X-31.554 Y98.499 10. J14.375

N345 X-48.4 Y115.374 1-16.875 JO.

N346 G1 X-60.382 Y110.411

N347 G3 X-65.304 Y98.499 111.953 J-11.912
N348 X-47.337 Y79.176 119.375 JO.

N349 G2 X-31.532 Y85.534 147.337 J-94.843
N350 G3 X-26.554 Y98.499 1-14.397 J12.965
N351 X-40.205 Y118.769 1-21.875 JO.

N352 G1 X-68.578 Y107.017

N353 G3 X-70.304 Y98.499 120.149 J-8.518
N354 X-54.05 Y75.517 124.375 JO.

N355 G2 X-24.155 Y87.544 154.05 J-91.184
N356 G3 X-21.554 Y98.499 1-21.774 J10.955
N357 X-34.16 Y121.273 1-26.875 JO.

N358 G1 X-74.623 Y104.513

N359 G3 X-75.304 Y98.499 126.194 J-6.014
N360 X-59.173 Y72.279 129.375 JO.

N361 G2 X-18.218 Y88.755 159.173 J-87.946
N362 G3 X-16.554 Y98.499 1-27.711 J9.744
N363 X-28.7 Y123.535 1-31.875 JO.

N364 G1 X-80.083 Y102.251

N365 G3 X-80.304 Y98.499 131.654 J-3.752
N366 X-63.688 Y69.067 134.375 JO.

N367 G2 X-12.736 Y89.565 163.688 J-84.734
N368 G3 X-11.554 Y98.499 1-33.193 J8.934
N369 X-23.513 Y125.683 1-36.875 JO.

N370 G1 X-85.27 Y100.103

N371 G3 X-85.304 Y98.499 136.841 J-1.604
N372 X-80.018 Y78.793 139.375 JO.

N373 G1 X-10.05 Y115.248

N374 G3 X-18.481 Y127.767 1-38.379 J-16.749
N375 G1 X-90.302 Y98.018

N376 G3 X-88.993 Y87.791 144.373 J.481
N377 G1 X-10.05 Y125.411

N378 G3 X-13.546 Y129.811 1-38.379 J-26.912
N379 G1 X-93.592 Y96.656

N380 G2 X-93.48 Y94.726 1-16.512 J-1.93
N381 X-93.636 Y92.447 1-16.624 JO.
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N382 G1 X-68.763 Y67.508

N383 G2 X-67.087 Y67.596 11.676 J-15.912
N384 X-65.678 Y67.534 10. J-16.

N385 X-12.252 Y89.622 165.678 J-83.201
N386 X-10.05 Y91.782 112.252 J-10.289
N387 G1 Y127.09

N388 G2 X-13.04 Y130.021 110.05 J13.243
N389 G1 X-13.546 Y129.811

N390 GO Z5.

N391 X-36.806 Y99.612

N392 G1 Z-1.

N393 X-40.633 Y108.85

N394 G3 X-49.872 Y115.024 1-9.239 J-3.826
N395 X-53.699 Y114.262 10. J-10.

N396 G1 X-94.69 Y97.283

N397 G2 X-94.479 Y94.726 1-15.414 J-2.557
N398 X-94.702 Y92.099 1-15.625 JO.

N399 G1 X-69.126 Y66.456

N400 G2 X-67.087 Y66.595 12.039 J-14.86
N401 X-65.375 Y66.498 10. J-14.999

N402 X-11.735 Y88.675 165.375 J-82.165
N403 X-9.05 Y91.295 111.735 J-9.342
N404 G1 Y127.596

N405 G2 X-12.707 Y131.242 19.05 J12.737
N406 G1 X-53.699 Y114.262

N407 G3 X-59.871 Y105.024 13.827 J-9.238
N408 X-59.11 Y101.197 19.999 JO.

N409 G1 X-55.284 Y91.958

N410 GO Z5.

N411 X-13.471 Y105.948

N412 G1 Z0.

N413 X-13.347 Y105.801 Z-.01

N414 X-13.226 Y105.652 Z-.02

N415 X-13.108 Y105.501 Z-.03

N416 X-12.992 Y105.347 Z-.04

N417 X-12.88 Y105.191 Z-.05

N418 X-12.771 Y105.033 Z-.06

N419 X-12.665 Y104.873 Z-.071

N420 X-12.561 Y104.711 Z-.081

N421 X-12.461 Y104.547 Z-.091

N422 X-12.365 Y104.381 Z-.101

N423 X-12.271 Y104.213 Z-.111

N424 X-12.181 Y104.044 Z-.121

N425 X-12.093 Y103.872 Z-.131

N426 X-12.01 Y103.7 Z-.141

N427 X-11.929 Y103.525 Z-.151

N428 X-11.852 Y103.349 Z-.161

N429 X-11.778 Y103.172 Z-.171
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N430 X-11.708 Y102.993 Z-.181
N431 X-11.641 Y102.813 Z-.192
N432 X-11.578 Y102.631 Z-.202
N433 X-11.518 Y102.449 Z-.212
N434 X-11.462 Y102.265 Z-.222
N435 X-11.409 Y102.08 Z-.232
N436 X-11.359 Y101.895 Z-.242
N437 X-11.314 Y101.708 Z-.252
N438 X-11.272 Y101.521 Z-.262
N439 X-11.233 Y101.332 Z-.272
N440 X-11.198 Y101.144 Z-.282
N441 X-11.167 Y100.954 Z-.292
N442 X-11.139 Y100.764 Z-.302
N443 X-11.116 Y100.573 Z-.313
N444 X-11.095 Y100.382 Z-.323
N445 X-11.079 Y100.191 Z-.333
N446 X-11.066 Y99.999 Z-.343
N447 X-11.057 Y99.807 Z-.353
N448 X-11.051 Y99.615 Z-.363
N449 X-11.049 Y99.423 Z-.373
N450 X-11.051 Y99.227 Z-.383
N451 X-11.057 Y99.03 Z-.394
N452 X-11.067 Y98.834 Z-.404
N453 X-11.08 Y98.638 Z-.414
N454 X-11.097 Y98.443 Z-.424
N455 X-11.118 Y98.248 Z-.435
N456 X-11.143 Y98.053 Z-.445
N457 X-11.172 Y97.859 Z-.455
N458 X-11.205 Y97.665 Z-.466
N459 X-11.241 Y97.472 Z-.476
N460 X-11.282 Y97.28 Z-.486
N461 X-11.325 Y97.088 Z-.496
N462 X-11.373 Y96.898 Z-.507
N463 X-11.425 Y96.708 Z-.517
N464 X-11.48 Y96.52 Z-.527
N465 X-11.539 Y96.333 Z-.538
N466 X-11.601 Y96.146 Z-.548
N467 X-11.667 Y95.962 Z-.558
N468 X-11.737 Y95.778 Z-.568
N469 X-11.81 Y95.596 Z-.579
N470 X-11.887 Y95.415 Z-.589
N471 X-11.968 Y95.236 Z-.599
N472 X-12.052 Y95.059 Z-.61
N473 X-12.139 Y94.883 Z-.62
N474 X-12.23 Y94.709 Z-.63
N475 X-12.324 Y94.536 Z-.64
N476 X-12.422 Y94.366 Z-.651
N477 X-12.523 Y94.198 Z-.661
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N478 X-12.627 Y94.031 Z-.671
N479 X-12.735 Y93.867 Z-.682
N480 X-12.845 Y93.705 Z-.692
N481 X-12.959 Y93.545 Z-.702
N482 X-13.076 Y93.387 Z-.712
N483 X-13.196 Y93.232 Z-.723
N484 X-13.319 Y93.079 Z-.733
N485 X-13.445 Y92.928 Z-.743
N486 X-13.574 Y92.78 Z-.754
N487 X-13.706 Y92.634 Z-.764
N488 X-13.841 Y92.492 Z-.774
N489 X-13.978 Y92.351 Z-.784
N490 X-14.119 Y92.214 Z-.795
N491 X-14.261 Y92.079 Z-.805
N492 X-14.407 Y91.947 Z-.815
N493 X-14.555 Y91.818 Z-.826
N494 X-14.706 Y91.692 Z-.836
N495 X-14.859 Y91.569 Z-.846
N496 X-15.014 Y91.449 Z-.857
N497 X-15.172 Y91.332 Z-.867
N498 X-15.332 Y91.218 Z-.877
N499 X-15.494 Y91.108 Z-.887
N500 X-15.658 Y91. Z-.898
N501 X-15.825 Y90.896 Z-.908
N502 X-15.993 Y90.795 Z-918
N503 X-16.163 Y90.697 Z-.929
N504 X-16.336 Y90.603 Z-.939
N505 X-16.51 Y90.512 Z-.949
N506 X-16.686 Y90.425 Z-.959
N507 X-16.863 Y90.341 Z-.97
N508 X-17.042 Y90.26 Z-.98
N509 X-17.223 Y90.183 Z-.99
N510 X-17.405 Y90.11 Z-1.001
N511 X-17.589 Y90.04 Z-1.011
N512 X-17.773 Y89.974 Z-1.021
N513 X-17.96 Y89.912 Z-1.031
N514 X-18.147 Y89.853 Z-1.042
N515 X-18.335 Y89.798 Z-1.052
N516 X-18.525 Y89.746 Z-1.062
N517 X-18.715 Y89.698 Z-1.073
N518 X-18.907 Y89.655 Z-1.083
N519 X-19.099 Y89.614 Z-1.093
N520 X-19.292 Y89.578 Z-1.103
N521 X-19.486 Y89.545 Z-1.114
N522 X-19.68 Y89.516 Z-1.124
N523 X-19.875 Y89.491 Z-1.134
N524 X-20.07 Y89.47 Z-1.145
N525 X-20.265 Y89.453 Z-1.155
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N526 X-20.461 Y89.44 Z-1.165
N527 X-20.657 Y89.43 Z-1.175
N528 X-20.854 Y89.424 7Z-1.186
N529 X-21.05 Y89.422 Z-1.196
N530 X-21.247 Y89.424 Z-1.206
N531 X-21.443 Y89.43 Z-1.217
N532 X-21.64 Y89.44 7-1.227
N533 X-21.836 Y89.453 Z-1.237
N534 X-22.032 Y89.471 Z-1.248
N535 X-22.228 Y89.492 7Z-1.258
N536 X-22.423 Y89.517 Z-1.268
N537 X-22.618 Y89.546 Z-1.278
N538 X-22.812 Y89.579 Z-1.289
N539 X-23.005 Y89.615 Z-1.299
N540 X-23.197 Y89.655 Z-1.309
N541 X-23.389 Y89.7 Z2-1.32
N542 X-23.58 Y89.747 Z-1.33
N543 X-23.77 Y89.799 Z-1.34
N544 X-23.959 Y89.854 Z-1.351
N545 X-24.146 Y89.914 Z-1.361
N546 X-24.333 Y89.976 Z-1.371
N547 X-24.518 Y90.043 Z-1.382
N548 X-24.702 Y90.113 Z-1.392
N549 X-24.884 Y90.186 Z-1.402
N550 X-25.065 Y90.264 Z-1.412
N551 X-25.245 Y90.344 Z-1.423
N552 X-25.423 Y90.429 Z-1.433
N553 X-25.599 Y90.516 Z-1.443
N554 X-25.773 Y90.608 Z-1.454
N555 X-25.946 Y90.702 Z-1.464
N556 X-26.116 Y90.8 Z-1.474
N557 X-26.285 Y90.902 Z-1.485
N558 X-26.451 Y91.006 Z-1.495
N559 X-26.616 YO91.114 Z-1.505
N560 X-26.778 Y91.225 Z-1.516
N561 X-26.939 Y91.34 Z-1.526
N562 X-27.096 Y91.457 Z-1.536
N563 X-27.252 Y91.577 Z-1.546
N564 X-27.405 Y91.701 Z-1.557
N565 X-27.556 Y91.827 Z-1.567
N566 X-27.704 Y91.957 Z-1.577
N567 X-27.85 Y92.089 Z-1.588
N568 X-27.992 Y92.224 7-1.598
N569 X-28.133 Y92.362 Z-1.608
N570 X-28.27 Y92.503 Z-1.619
N571 X-28.405 Y92.647 Z-1.629
N572 X-28.537 Y92.793 Z-1.639
N573 X-28.666 Y92.941 Z-1.65
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N574 X-28.792 Y93.092 Z-1.66
N575 X-28.915 Y93.246 Z-1.67
N576 X-29.035 Y93.402 Z-1.68
N577 X-29.152 Y93.56 Z-1.691
N578 X-29.266 Y93.72 Z-1.701
N579 X-29.376 Y93.883 Z-1.711
N580 X-29.484 Y94.048 Z-1.722
N581 X-29.588 Y94.215 Z-1.732
N582 X-29.689 Y94.384 Z-1.742
N583 X-29.786 Y94.555 Z-1.753
N584 X-29.88 Y94.728 Z-1.763
N585 X-29.971 Y94.902 Z-1.773
N586 X-30.058 Y95.079 Z-1.784
N587 X-30.142 Y95.257 Z-1.794
N588 X-30.222 Y95.436 Z-1.804
N589 X-30.299 Y95.618 Z-1.814
N590 X-30.372 Y95.8 Z-1.825
N591 X-30.441 Y95.984 Z-1.835
N592 X-30.507 Y96.17 Z-1.845
N593 X-30.569 Y96.356 Z-1.856
N594 X-30.628 Y96.544 Z-1.866
N595 X-30.682 Y96.733 Z-1.876
N596 X-30.733 Y96.923 Z-1.887
N597 X-30.781 Y97.114 Z-1.897
N598 X-30.824 Y97.306 Z-1.907
N599 X-30.864 Y97.499 Z-1.918
N600 X-30.9 Y97.692 Z-1.928
N601 X-30.932 Y97.886 Z-1.938
N602 X-30.96 Y98.081 Z-1.948
N603 X-30.985 Y98.276 Z-1.959
N604 X-31.006 Y98.472 Z-1.969
N605 X-31.022 Y98.668 Z-1.979
N606 X-31.035 Y98.864 Z-1.99
N607 X-31.044 Y99.061 Z-2.

N608 X-46.554 Y98.499

N609 G3 X-48.429 Y100.374 1-1.875 JO.
N610 X-50.304 Y98.499 10. J-1.875
N611 X-45.929 Y94.124 14.375 JO.
N612 X-41.554 Y98.499 10. J4.375
N613 X-48.429 Y105.374 1-6.875 JO.
N614 X-55.304 Y98.499 10. J-6.875
N615 X-45.929 Y89.124 19.375 JO.
N616 X-36.554 Y98.499 10. J9.375
N617 X-48.429 Y110.374 1-11.875 JO.
N618 X-60.304 Y98.499 10. J-11.875
N619 X-45.929 Y84.124 114.375 JO.
N620 X-31.554 Y98.499 10. J14.375
N621 X-48.4 Y115.374 1-16.875 JO.



N622 G1 X-60.382 Y110.411

N623 G3 X-65.304 Y98.499 111.953 J-11.912
N624 X-47.337 Y79.176 119.375 JO.

N625 G2 X-31.532 Y85.534 147.337 J-94.843
N626 G3 X-26.554 Y98.499 1-14.397 J12.965
N627 X-40.205 Y118.769 1-21.875 JO.

N628 G1 X-68.578 Y107.017

N629 G3 X-70.304 Y98.499 120.149 J-8.518
N630 X-54.05 Y75.517 124.375 JO.

N631 G2 X-24.155 Y87.544 154.05 J-91.184
N632 G3 X-21.554 Y98.499 1-21.774 J10.955
N633 X-34.16 Y121.273 1-26.875 JO.

N634 G1 X-74.623 Y104.513

N635 G3 X-75.304 Y98.499 126.194 J-6.014
N636 X-59.173 Y72.279 129.375 JO.

N637 G2 X-18.218 Y88.755 159.173 J-87.946
N638 G3 X-16.554 Y98.499 1-27.711 J9.744
N639 X-28.7 Y123.535 1-31.875 JO.

N640 G1 X-80.083 Y102.251

N641 G3 X-80.304 Y98.499 131.654 J-3.752
N642 X-63.688 Y69.067 134.375 JO.

N643 G2 X-12.736 Y89.565 163.688 J-84.734
N644 G3 X-11.554 Y98.499 1-33.193 J8.934
N645 X-23.513 Y125.683 1-36.875 JO.

N646 G1 X-85.27 Y100.103

N647 G3 X-85.304 Y98.499 136.841 J-1.604
N648 X-80.018 Y78.793 139.375 JO.

N649 G1 X-10.05 Y115.248

N650 G3 X-18.481 Y127.767 1-38.379 J-16.749
N651 G1 X-90.302 Y98.018

N652 G3 X-88.993 Y87.791 144.373 J.481
N653 G1 X-10.05 Y125.411

N654 G3 X-13.546 Y129.811 1-38.379 J-26.912
N655 G1 X-93.592 Y96.656

N656 G2 X-93.48 Y94.726 1-16.512 J-1.93
N657 X-93.636 Y92.447 1-16.624 JO.

N658 G1 X-68.763 Y67.508

N659 G2 X-67.087 Y67.596 11.676 J-15.912
N660 X-65.678 Y67.534 10. J-16.

N661 X-12.252 Y89.622 165.678 J-83.201
N662 X-10.05 Y91.782 112.252 J-10.289
N663 G1 Y127.09

N664 G2 X-13.04 Y130.021 110.05 J13.243
N665 G1 X-13.546 Y129.811

N666 GO Z5.

N667 X-36.806 Y99.612

N668 G1 Z-2.

N669 X-40.633 Y108.85
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N670 G3 X-49.872 Y115.024 1-9.239 J-3.826
N671 X-53.699 Y114.262 10. J-10.

N672 G1 X-94.69 Y97.283

N673 G2 X-94.479 Y94.726 1-15.414 J-2.557
N674 X-94.702 Y92.099 1-15.625 JO.

N675 G1 X-69.126 Y66.456

N676 G2 X-67.087 Y66.595 12.039 J-14.86
N677 X-65.375 Y66.498 10. J-14.999
N678 X-11.735 Y88.675 165.375 J-82.165
N679 X-9.05 Y91.295 111.735 J-9.342
N680 G1 Y127.596

N681 G2 X-12.707 Y131.242 19.05 J12.737
N682 G1 X-53.699 Y114.262

N683 G3 X-59.871 Y105.024 13.827 J-9.238
N684 X-59.11 Y101.197 19.999 JO.

N685 G1 X-55.284 Y91.958

N686 GO Z5.

N687 X-13.471 Y105.948

N688 G1 Z-1.

N689 X-13.347 Y105.801 Z-1.01

N690 X-13.226 Y105.652 Z-1.02

N691 X-13.108 Y105.501 Z-1.03

N692 X-12.992 Y105.347 Z-1.04

N693 X-12.88 Y105.191 Z-1.05

N694 X-12.771 Y105.033 Z-1.06

N695 X-12.665 Y104.873 Z-1.071

N696 X-12.561 Y104.711 Z-1.081

N697 X-12.461 Y104.547 Z-1.091

N698 X-12.365 Y104.381 Z-1.101

N699 X-12.271 Y104.213 Z-1.111

N700 X-12.181 Y104.044 Z-1.121

N701 X-12.093 Y103.872 Z-1.131

N702 X-12.01 Y103.7 Z-1.141

N703 X-11.929 Y103.525 Z-1.151

N704 X-11.852 Y103.349 Z-1.161

N705 X-11.778 Y103.172 Z-1.171

N706 X-11.708 Y102.993 Z-1.181

N707 X-11.641 Y102.813 Z-1.192

N708 X-11.578 Y102.631 Z-1.202

N709 X-11.518 Y102.449 Z-1.212

N710 X-11.462 Y102.265 Z-1.222

N711 X-11.409 Y102.08 Z-1.232

N712 X-11.359 Y101.895 Z-1.242

N713 X-11.314 Y101.708 Z-1.252

N714 X-11.272 Y101.521 Z-1.262

N715 X-11.233 Y101.332 Z-1.272

N716 X-11.198 Y101.144 Z-1.282

N717 X-11.167 Y100.954 Z-1.292



N718 X-11.139 Y100.764 Z-1.302
N719 X-11.116 Y100.573 Z-1.313
N720 X-11.095 Y100.382 Z-1.323
N721 X-11.079 Y100.191 Z-1.333
N722 X-11.066 Y99.999 Z-1.343
N723 X-11.057 Y99.807 Z-1.353
N724 X-11.051 Y99.615 Z-1.363
N725 X-11.049 Y99.423 Z-1.373
N726 X-11.051 Y99.227 Z-1.383
N727 X-11.057 Y99.03 Z-1.394
N728 X-11.067 Y98.834 Z-1.404
N729 X-11.08 Y98.638 Z-1.414
N730 X-11.097 Y98.443 Z-1.424
N731 X-11.118 Y98.248 Z-1.435
N732 X-11.143 Y98.053 Z-1.445
N733 X-11.172 Y97.859 Z-1.455
N734 X-11.205 Y97.665 Z-1.466
N735 X-11.241 Y97.472 Z-1.476
N736 X-11.282 Y97.28 Z-1.486
N737 X-11.325 Y97.088 Z-1.496
N738 X-11.373 Y96.898 Z-1.507
N739 X-11.425 Y96.708 Z-1.517
N740 X-11.48 Y96.52 Z-1.527
N741 X-11.539 Y96.333 Z-1.538
N742 X-11.601 Y96.146 Z-1.548
N743 X-11.667 Y95.962 Z-1.558
N744 X-11.737 Y95.778 Z-1.568
N745 X-11.81 Y95.596 Z-1.579
N746 X-11.887 Y95.415 Z-1.589
N747 X-11.968 Y95.236 Z-1.599
N748 X-12.052 Y95.059 Z-1.61
N749 X-12.139 Y94.883 Z-1.62
N750 X-12.23 Y94.709 Z-1.63
N751 X-12.324 Y94.536 Z-1.64
N752 X-12.422 Y94.366 Z-1.651
N753 X-12.523 Y94.198 Z-1.661
N754 X-12.627 Y94.031 Z-1.671
N755 X-12.735 Y93.867 Z-1.682
N756 X-12.845 Y93.705 Z-1.692
N757 X-12.959 Y93.545 Z-1.702
N758 X-13.076 Y93.387 Z-1.712
N759 X-13.196 Y93.232 Z-1.723
N760 X-13.319 Y93.079 Z-1.733
N761 X-13.445 Y92.928 Z-1.743
N762 X-13.574 Y92.78 Z-1.754
N763 X-13.706 Y92.634 Z-1.764
N764 X-13.841 Y92.492 Z-1.774
N765 X-13.978 Y92.351 Z-1.785
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N766 X-14.119 Y92.214 Z-1.795
N767 X-14.261 Y92.079 Z-1.805
N768 X-14.407 Y91.947 Z-1.815
N769 X-14.555 Y91.818 Z-1.826
N770 X-14.706 Y91.692 Z-1.836
N771 X-14.859 Y91.569 Z-1.846
N772 X-15.014 Y91.449 Z-1.857
N773 X-15.172 Y91.332 Z-1.867
N774 X-15.332 Y91.218 Z-1.877
N775 X-15.494 Y91.108 Z-1.887
N776 X-15.658 Y91. Z-1.898
N777 X-15.825 Y90.896 Z-1.908
N778 X-15.993 Y90.795 Z-1.918
N779 X-16.163 Y90.697 Z-1.929
N780 X-16.336 Y90.603 Z-1.939
N781 X-16.51 Y90.512 Z-1.949
N782 X-16.686 Y90.425 Z-1.959
N783 X-16.863 Y90.341 Z-1.97
N784 X-17.042 Y90.26 Z-1.98
N785 X-17.223 Y90.183 Z-1.99
N786 X-17.405 Y90.11 Z-2.001
N787 X-17.589 Y90.04 Z-2.011
N788 X-17.773 Y89.974 Z-2.021
N789 X-17.96 Y89.912 Z-2.031
N790 X-18.147 Y89.853 Z-2.042
N791 X-18.335 Y89.798 Z-2.052
N792 X-18.525 Y89.746 Z-2.062
N793 X-18.715 Y89.698 Z-2.073
N794 X-18.907 Y89.655 Z-2.083
N795 X-19.099 Y89.614 Z-2.093
N796 X-19.292 Y89.578 Z-2.103
N797 X-19.486 Y89.545 Z-2.114
N798 X-19.68 Y89.516 Z-2.124
N799 X-19.875 Y89.491 Z-2.134
N800 X-20.07 Y89.47 Z-2.145
N801 X-20.265 Y89.453 Z-2.155
N802 X-20.461 Y89.44 Z-2.165
N803 X-20.657 Y89.43 Z-2.175
N804 X-20.854 Y89.424 7-2.186
N805 X-21.05 Y89.422 Z-2.196
N806 X-21.247 Y89.424 7-2.206
N807 X-21.443 Y89.43 Z-2.217
N808 X-21.64 Y89.44 Z-2.227
N809 X-21.836 Y89.453 Z-2.237
N810 X-22.032 Y89.471 Z-2.248
N811 X-22.228 Y89.492 Z-2.258
N812 X-22.423 Y89.517 Z-2.268
N813 X-22.618 Y89.546 Z-2.278
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N814 X-22.812 Y89.579 Z-2.289
N815 X-23.005 Y89.615 Z-2.299
N816 X-23.197 Y89.655 Z-2.309
N817 X-23.389 Y89.7 2-2.32
N818 X-23.58 Y89.747 Z-2.33
N819 X-23.77 Y89.799 Z-2.34
N820 X-23.959 Y89.854 Z-2.351
N821 X-24.146 Y89.914 Z-2.361
N822 X-24.333 Y89.976 Z-2.371
N823 X-24.518 Y90.043 Z-2.382
N824 X-24.702 Y90.113 Z-2.392
N825 X-24.884 Y90.186 Z-2.402
N826 X-25.065 Y90.264 Z-2.412
N827 X-25.245 Y90.344 Z-2.423
N828 X-25.423 Y90.429 Z-2.433
N829 X-25.599 Y90.516 Z-2.443
N830 X-25.773 Y90.608 Z-2.454
N831 X-25.946 Y90.702 Z-2.464
N832 X-26.116 Y90.8 Z-2.474
N833 X-26.285 Y90.902 Z-2.485
N834 X-26.451 Y91.006 Z-2.495
N835 X-26.616 YO91.114 Z-2.505
N836 X-26.778 Y91.225 Z-2.516
N837 X-26.939 Y91.34 Z-2.526
N838 X-27.096 Y91.457 Z-2.536
N839 X-27.252 Y91.577 Z-2.546
N840 X-27.405 Y91.701 Z-2.557
N841 X-27.556 Y91.827 Z-2.567
N842 X-27.704 Y91.957 Z2-2.577
N843 X-27.85 Y92.089 Z-2.588
N844 X-27.992 Y92.224 7-2.598
N845 X-28.133 Y92.362 Z-2.608
N846 X-28.27 Y92.503 Z-2.619
N847 X-28.405 Y92.647 Z-2.629
N848 X-28.537 Y92.793 Z-2.639
N849 X-28.666 Y92.941 Z-2.65
N850 X-28.792 Y93.092 Z-2.66
N851 X-28.915 Y93.246 Z-2.67
N852 X-29.035 Y93.402 Z-2.68
N853 X-29.152 Y93.56 Z-2.691
N854 X-29.266 Y93.72 Z-2.701
N855 X-29.376 Y93.883 Z-2.711
N856 X-29.484 Y94.048 Z-2.722
N857 X-29.588 Y94.215 Z-2.732
N858 X-29.689 Y94.384 Z-2.742
N859 X-29.786 Y94.555 Z-2.753
N860 X-29.88 Y94.728 Z-2.763
N861 X-29.971 Y94.902 Z-2.773
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N862 X-30.058 Y95.079 Z-2.784

N863 X-30.142 Y95.257 Z-2.794

N864 X-30.222 Y95.436 Z-2.804

N865 X-30.299 Y95.618 Z-2.814

N866 X-30.372 Y95.8 Z-2.825

N867 X-30.441 Y95.984 Z-2.835

N868 X-30.507 Y96.17 Z-2.845

N869 X-30.569 Y96.356 Z-2.856

N870 X-30.628 Y96.544 Z-2.866

N871 X-30.682 Y96.733 Z-2.876

N872 X-30.733 Y96.923 Z-2.887

N873 X-30.781 Y97.114 Z-2.897

N874 X-30.824 Y97.306 Z-2.907

N875 X-30.864 Y97.499 Z-2.918

N876 X-30.9 Y97.692 Z-2.928

N877 X-30.932 Y97.886 Z-2.938

N878 X-30.96 Y98.081 Z-2.948

N879 X-30.985 Y98.276 Z-2.959

N880 X-31.006 Y98.472 Z-2.969

N881 X-31.022 Y98.668 Z-2.979

N882 X-31.035 Y98.864 Z-2.99

N883 X-31.044 Y99.061 Z-3.

N884 X-46.554 Y98.499

N885 G3 X-48.429 Y100.374 1-1.875 JO.
N886 X-50.304 Y98.499 10. J-1.875

N887 X-45.929 Y94.124 14.375 JO.

N888 X-41.554 Y98.499 10. J4.375

N889 X-48.429 Y105.374 1-6.875 JO.

N890 X-55.304 Y98.499 10. J-6.875

N891 X-45.929 Y89.124 19.375 JO.

N892 X-36.554 Y98.499 10. J9.375

N893 X-48.429 Y110.374 1-11.875 JO.
N894 X-60.304 Y98.499 10. J-11.875

N895 X-45.929 Y84.124 114.375 JO.

N896 X-31.554 Y98.499 10. J14.375

N897 X-48.4 Y115.374 1-16.875 JO.

N898 G1 X-60.382 Y110.411

N899 G3 X-65.304 Y98.499 111.953 J-11.912
N900 X-47.337 Y79.176 119.375 JO.

NOO1 G2 X-31.532 Y85.534 147.337 J-94.843
N902 G3 X-26.554 Y98.499 1-14.397 J12.965
N903 X-40.205 Y118.769 1-21.875 JO.
N904 G1 X-68.578 Y107.017

N905 G3 X-70.304 Y98.499 120.149 J-8.518
N906 X-54.05 Y75.517 124.375 JO.

NO07 G2 X-24.155 Y87.544 154.05 J-91.184
NO08 G3 X-21.554 Y98.499 1-21.774 J10.955
NO09 X-34.16 Y121.273 1-26.875 JO.
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NO10 G1 X-74.623 Y104.513

NO11 G3 X-75.304 Y98.499 126.194 J-6.014
N912 X-59.173 Y72.279 129.375 JO.

NO13 G2 X-18.218 Y88.755 159.173 J-87.946
NO14 G3 X-16.554 Y98.499 1-27.711 J9.744
NO15 X-28.7 Y123.535 1-31.875 JO.

NO16 G1 X-80.083 Y102.251

NO917 G3 X-80.304 Y98.499 131.654 J-3.752
NO18 X-63.688 Y69.067 134.375 JO.

NO19 G2 X-12.736 Y89.565 163.688 J-84.734
N920 G3 X-11.554 Y98.499 1-33.193 J8.934
NO21 X-23.513 Y125.683 1-36.875 JO.

NO922 G1 X-85.27 Y100.103

NO923 G3 X-85.304 Y98.499 136.841 J-1.604
N924 X-80.018 Y78.793 139.375 JO.

NO25 G1 X-10.05 Y115.248

NO926 G3 X-18.481 Y127.767 1-38.379 J-16.749
N927 G1 X-90.302 Y98.018

N928 G3 X-88.993 Y&87.791 144.373 J.481
N929 G1 X-10.05 Y125.411

NO930 G3 X-13.546 Y129.811 1-38.379 J-26.912
NO31 G1 X-93.592 Y96.656

NO32 G2 X-93.48 Y94.726 1-16.512 J-1.93
NO33 X-93.636 Y92.447 1-16.624 JO.

NO934 G1 X-68.763 Y67.508

NO935 G2 X-67.087 Y67.596 11.676 J-15.912
NO936 X-65.678 Y67.534 10. J-16.

NO37 X-12.252 Y89.622 165.678 J-83.201
NO938 X-10.05 Y91.782 112.252 J-10.289
N939 G1 Y127.09

N940 G2 X-13.04 Y130.021 110.05 J13.243
NO941 G1 X-13.546 Y129.811

N942 GO Z5.

N943 X-36.806 Y99.612

N944 G1 Z-3.

NO945 X-40.633 Y108.85

N946 G3 X-49.872 Y115.024 1-9.239 J-3.826
N947 X-53.699 Y114.262 10. J-10.

N948 G1 X-94.69 Y97.283

NO949 G2 X-94.479 Y94.726 1-15.414 J-2.557
NO950 X-94.702 Y92.099 I-15.625 JO.

NO51 G1 X-69.126 Y66.456

NO952 G2 X-67.087 Y66.595 12.039 J-14.86
NO53 X-65.375 Y66.498 10. J-14.999

NO54 X-11.735 Y88.675 165.375 J-82.165
NO55 X-9.05 Y91.295 111.735 J-9.342

NO56 G1 Y127.596

NO57 G2 X-12.707 Y131.242 19.05 J12.737



NO58 G1 X-53.699 Y114.262
NO959 G3 X-59.871 Y105.024 13.827 J-9.238
N960 X-59.11 Y101.197 19.999 JO.
NO61 G1 X-55.284 Y91.958
N962 GO Z5.

NO63 X-13.471 Y105.948

NOo64 G1 Z-2.

NO65 X-13.347 Y105.801 Z-2.01
N966 X-13.226 Y105.652 Z-2.02
N967 X-13.108 Y105.501 Z-2.03
NO68 X-12.992 Y105.347 Z-2.04
N969 X-12.88 Y105.191 Z-2.05
N970 X-12.771 Y105.033 Z-2.06
NO71 X-12.665 Y104.873 Z-2.071
NO72 X-12.561 Y104.711 Z-2.081
N973 X-12.461 Y104.547 Z-2.091
NO974 X-12.365 Y104.381 Z-2.101
NO975 X-12.271 Y104.213 Z-2.111
NO76 X-12.181 Y104.044 Z-2.121
NO77 X-12.093 Y103.872 Z-2.131
N978 X-12.01 Y103.7 Z-2.141
NO979 X-11.929 Y103.525 Z-2.151
NO80 X-11.852 Y103.349 Z-2.161
NO81 X-11.778 Y103.172 Z-2.171
N982 X-11.708 Y102.993 Z-2.181
NO83 X-11.641 Y102.813 Z-2.192
NO84 X-11.578 Y102.631 Z-2.202
NO85 X-11.518 Y102.449 Z-2.212
NO86 X-11.462 Y102.265 Z-2.222
N987 X-11.409 Y102.08 Z-2.232
NO88 X-11.359 Y101.895 Z-2.242
NO89 X-11.314 Y101.708 Z-2.252
N990 X-11.272 Y101.521 Z-2.262
N991 X-11.233 Y101.332 Z-2.272
N992 X-11.198 Y101.144 Z-2.282
N993 X-11.167 Y100.954 Z-2.292
N994 X-11.139 Y100.764 Z-2.302
N995 X-11.116 Y100.573 Z-2.313
N996 X-11.095 Y100.382 Z-2.323
N997 X-11.079 Y100.191 Z-2.333
N998 X-11.066 Y99.999 Z-2.343
N999 X-11.057 Y99.807 Z-2.353
N1000 X-11.051 Y99.615 Z-2.363
N1001 X-11.049 Y99.423 Z-2.373
N1002 X-11.051 Y99.227 Z-2.383
N1003 X-11.057 Y99.03 Z-2.394
N1004 X-11.067 Y98.834 Z-2.404
N1005 X-11.08 Y98.638 Z-2.414



N1006 X-11.097 Y98.443 Z-2.424
N1007 X-11.118 Y98.248 Z-2.435
N1008 X-11.143 Y98.053 Z-2.445
N1009 X-11.172 Y97.859 Z-2.455
N1010 X-11.205 Y97.665 Z-2.466
N1011 X-11.241 Y97.472 Z-2.476
N1012 X-11.282 Y97.28 Z-2.486
N1013 X-11.325 Y97.088 Z-2.496
N1014 X-11.373 Y96.898 Z-2.507
NI1015 X-11.425 Y96.708 Z-2.517
N1016 X-11.48 Y96.52 Z-2.527
N1017 X-11.539 Y96.333 Z-2.538
NI1018 X-11.601 Y96.146 Z-2.548
NI1019 X-11.667 Y95.962 Z-2.558
N1020 X-11.737 Y95.778 Z-2.568
N1021 X-11.81 Y95.596 Z-2.579
N1022 X-11.887 Y95.415 Z-2.589
N1023 X-11.968 Y95.236 Z-2.599
N1024 X-12.052 Y95.059 Z-2.61
N1025 X-12.139 Y94.883 Z-2.62
N1026 X-12.23 Y94.709 Z-2.63
N1027 X-12.324 Y94.536 Z-2.64
N1028 X-12.422 Y94.366 Z-2.651
N1029 X-12.523 Y94.198 Z-2.661
N1030 X-12.627 Y94.031 Z-2.671
N1031 X-12.735 Y93.867 Z-2.682
N1032 X-12.845 Y93.705 Z-2.692
N1033 X-12.959 Y93.545 Z-2.702
N1034 X-13.076 Y93.387 Z-2.712
N1035 X-13.196 Y93.232 Z-2.723
N1036 X-13.319 Y93.079 Z-2.733
N1037 X-13.445 Y92.928 Z-2.743
N1038 X-13.574 Y92.78 Z-2.754
N1039 X-13.706 Y92.634 Z-2.764
N1040 X-13.841 Y92.492 Z-2.774
N1041 X-13.978 Y92.351 Z-2.785
N1042 X-14.119 Y92.214 Z-2.795
N1043 X-14.261 Y92.079 Z-2.805
N1044 X-14.407 Y91.947 Z-2.815
N1045 X-14.555 Y91.818 Z-2.826
N1046 X-14.706 Y91.692 Z-2.836
N1047 X-14.859 Y91.569 Z-2.846
N1048 X-15.014 Y91.449 Z-2.857
N1049 X-15.172 Y91.332 Z-2.867
N1050 X-15.332 Y91.218 Z-2.877
NI1051 X-15.494 Y91.108 Z-2.887
N1052 X-15.658 Y91. Z-2.898
N1053 X-15.825 Y90.896 Z-2.908
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N1054 X-15.993 Y90.795 Z-2.918
N1055 X-16.163 Y90.697 Z-2.929
N1056 X-16.336 Y90.603 Z-2.939
N1057 X-16.51 Y90.512 Z-2.949
N1058 X-16.686 Y90.425 Z-2.959
N1059 X-16.863 Y90.341 Z-2.97
N1060 X-17.042 Y90.26 Z-2.98
N1061 X-17.223 Y90.183 Z-2.99
N1062 X-17.405 Y90.11 Z-3.001
N1063 X-17.589 Y90.04 Z-3.011
N1064 X-17.773 Y89.974 Z-3.021
N1065 X-17.96 Y89.912 Z-3.031
N1066 X-18.147 Y89.853 Z-3.042
N1067 X-18.335 Y89.798 Z-3.052
N1068 X-18.525 Y89.746 Z-3.062
N1069 X-18.715 Y89.698 Z-3.073
N1070 X-18.907 Y89.655 Z-3.083
N1071 X-19.099 Y89.614 Z-3.093
N1072 X-19.292 Y89.578 Z-3.103
N1073 X-19.486 Y89.545 Z-3.114
N1074 X-19.68 Y89.516 Z-3.124
N1075 X-19.875 Y89.491 Z-3.134
N1076 X-20.07 Y89.47 Z-3.145
N1077 X-20.265 Y89.453 Z-3.155
N1078 X-20.461 Y89.44 Z-3.165
N1079 X-20.657 Y89.43 Z-3.175
N1080 X-20.854 Y89.424 Z-3.186
N1081 X-21.05 Y89.422 Z-3.196
N1082 X-21.247 Y89.424 Z-3.206
N1083 X-21.443 Y89.43 Z-3.217
N1084 X-21.64 Y89.44 Z-3.227
N1085 X-21.836 Y89.453 Z-3.237
N1086 X-22.032 Y89.471 Z-3.248
N1087 X-22.228 Y89.492 Z-3.258
N1088 X-22.423 Y89.517 Z-3.268
N1089 X-22.618 Y89.546 Z-3.278
N1090 X-22.812 Y89.579 Z-3.289
N1091 X-23.005 Y89.615 Z-3.299
N1092 X-23.197 Y89.655 Z-3.309
N1093 X-23.389 Y89.7 Z-3.32
N1094 X-23.58 Y89.747 Z-3.33
N1095 X-23.77 Y89.799 Z-3.34
N1096 X-23.959 Y89.854 Z-3.351
N1097 X-24.146 Y89.914 Z-3.361
N1098 X-24.333 Y89.976 Z-3.371
N1099 X-24.518 Y90.043 Z-3.382
N1100 X-24.702 Y90.113 Z-3.392
N1101 X-24.884 Y90.186 Z-3.402
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N1102 X-25.065 Y90.264 Z-3.412
N1103 X-25.245 Y90.344 Z-3.423
N1104 X-25.423 Y90.429 Z-3.433
N1105 X-25.599 Y90.516 Z-3.443
N1106 X-25.773 Y90.608 Z-3.454
N1107 X-25.946 Y90.702 Z-3.464
N1108 X-26.116 Y90.8 Z-3.474
N1109 X-26.285 Y90.902 Z-3.485
NI1110 X-26.451 Y91.006 Z-3.495
NI111 X-26.616 Y91.114 Z-3.505
NI1112 X-26.778 Y91.225 Z-3.516
NI1113 X-26.939 Y91.34 Z-3.526
N1114 X-27.096 Y91.457 Z-3.536
NI1115 X-27.252 Y91.577 Z-3.546
NI1116 X-27.405 Y91.701 Z-3.557
NI1117 X-27.556 Y91.827 Z-3.567
NI1118 X-27.704 Y91.957 Z-3.577
NI1119 X-27.85 Y92.089 Z-3.588
N1120 X-27.992 Y92.224 Z-3.598
N1121 X-28.133 Y92.362 Z-3.608
N1122 X-28.27 Y92.503 Z-3.619
N1123 X-28.405 Y92.647 Z-3.629
N1124 X-28.537 Y92.793 Z-3.639
N1125 X-28.666 Y92.941 Z-3.65
N1126 X-28.792 Y93.092 Z-3.66
N1127 X-28.915 Y93.246 Z-3.67
N1128 X-29.035 Y93.402 Z-3.68
N1129 X-29.152 Y93.56 Z-3.691
N1130 X-29.266 Y93.72 Z-3.701
NI1131 X-29.376 Y93.883 Z-3.711
N1132 X-29.484 Y94.048 Z-3.722
N1133 X-29.588 Y94.215 Z-3.732
N1134 X-29.689 Y94.384 Z-3.742
N1135 X-29.786 Y94.555 Z-3.753
N1136 X-29.88 Y94.728 Z-3.763
N1137 X-29.971 Y94.902 Z-3.773
N1138 X-30.058 Y95.079 Z-3.784
N1139 X-30.142 Y95.257 Z-3.794
N1140 X-30.222 Y95.436 Z-3.804
N1141 X-30.299 Y95.618 Z-3.814
N1142 X-30.372 Y95.8 Z-3.825
N1143 X-30.441 Y95.984 Z-3.835
N1144 X-30.507 Y96.17 Z-3.845
N1145 X-30.569 Y96.356 Z-3.856
N1146 X-30.628 Y96.544 Z-3.866
N1147 X-30.682 Y96.733 Z-3.876
N1148 X-30.733 Y96.923 Z-3.887
N1149 X-30.781 Y97.114 Z-3.897
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N1150 X-30.824 Y97.306 Z-3.907

N1151 X-30.864 Y97.499 Z-3.918

N1152 X-30.9 Y97.692 Z-3.928

N1153 X-30.932 Y97.886 Z-3.938

N1154 X-30.96 Y98.081 Z-3.948

N1155 X-30.985 Y98.276 Z-3.959

N1156 X-31.006 Y98.472 Z-3.969

N1157 X-31.022 Y98.668 Z-3.979

N1158 X-31.035 Y98.864 Z-3.99

N1159 X-31.044 Y99.061 Z-4.

N1160 X-46.554 Y98.499

N1161 G3 X-48.429 Y100.374 I-1.875 JO.
N1162 X-50.304 Y98.499 10. J-1.875

N1163 X-45.929 Y94.124 14.375 JO.

N1164 X-41.554 Y98.499 10. J4.375

N1165 X-48.429 Y105.374 1-6.875 JO.

N1166 X-55.304 Y98.499 10. J-6.875

N1167 X-45.929 Y89.124 19.375 JO.

N1168 X-36.554 Y98.499 10. J9.375

N1169 X-48.429 Y110.374 I-11.875 JO.
N1170 X-60.304 Y98.499 10. J-11.875

N1171 X-45.929 Y84.124 114.375 JO.

N1172 X-31.554 Y98.499 10. J14.375

N1173 X-48.4 Y115.374 1-16.875 JO.

N1174 G1 X-60.382 Y110.411

N1175 G3 X-65.304 Y98.499 111.953 J-11.912
N1176 X-47.337 Y79.176 119.375 JO.

N1177 G2 X-31.532 Y85.534 147.337 J-94.843
N1178 G3 X-26.554 Y98.499 1-14.397 J12.965
N1179 X-40.205 Y118.769 1-21.875 JO.
N1180 G1 X-68.578 Y107.017

N1181 G3 X-70.304 Y98.499 120.149 J-8.518
N1182 X-54.05 Y75.517 124.375 JO.

N1183 G2 X-24.155 Y87.544 154.05 J-91.184
N1184 G3 X-21.554 Y98.499 1-21.774 J10.955
N1185 X-34.16 Y121.273 1-26.875 JO.

N1186 G1 X-74.623 Y104.513

N1187 G3 X-75.304 Y98.499 126.194 J-6.014
N1188 X-59.173 Y72.279 129.375 JO.

N1189 G2 X-18.218 Y88.755 159.173 J-87.946
N1190 G3 X-16.554 Y98.499 1-27.711 19.744
N1191 X-28.7 Y123.535 1-31.875 JO.

N1192 G1 X-80.083 Y102.251

N1193 G3 X-80.304 Y98.499 131.654 J-3.752
N1194 X-63.688 Y69.067 134.375 JO.

N1195 G2 X-12.736 Y89.565 163.688 J-84.734
N1196 G3 X-11.554 Y98.499 1-33.193 18.934
N1197 X-23.513 Y125.683 1-36.875 JO.
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N1198 G1 X-85.27 Y100.103

N1199 G3 X-85.304 Y98.499 136.841 J-1.604
N1200 X-80.018 Y78.793 139.375 JO.

N1201 G1 X-10.05 Y115.248

N1202 G3 X-18.481 Y127.767 1-38.379 J-16.749
N1203 G1 X-90.302 Y98.018

N1204 G3 X-88.993 Y&87.791 144.373 J.481
N1205 G1 X-10.05 Y125.411

N1206 G3 X-13.546 Y129.811 1-38.379 J-26.912
N1207 G1 X-93.592 Y96.656

N1208 G2 X-93.48 Y94.726 1-16.512 J-1.93
N1209 X-93.636 Y92.447 1-16.624 JO.
N1210 G1 X-68.763 Y67.508

NI1211 G2 X-67.087 Y67.596 11.676 J-15.912
N1212 X-65.678 Y67.534 10. J-16.

N1213 X-12.252 Y89.622 165.678 J-83.201
N1214 X-10.05 Y91.782 112.252 J-10.289
N1215 G1 Y127.09

NI1216 G2 X-13.04 Y130.021 110.05 J13.243
N1217 G1 X-13.546 Y129.811

N1218 GO Z5.

N1219 X-36.806 Y99.612

N1220 G1 Z-4.

N1221 X-40.633 Y108.85

N1222 G3 X-49.872 Y115.024 1-9.239 J-3.826
N1223 X-53.699 Y114.262 10. J-10.

N1224 G1 X-94.69 Y97.283

N1225 G2 X-94.479 Y94.726 1-15.414 J-2.557
N1226 X-94.702 Y92.099 1-15.625 JO.

N1227 G1 X-69.126 Y66.456

N1228 G2 X-67.087 Y66.595 12.039 J-14.86
N1229 X-65.375 Y66.498 10. J-14.999
N1230 X-11.735 Y88.675 165.375 J-82.165
N1231 X-9.05 Y91.295 111.735 J-9.342
N1232 G1 Y127.596

N1233 G2 X-12.707 Y131.242 19.05 J12.737
N1234 G1 X-53.699 Y114.262

N1235 G3 X-59.871 Y105.024 13.827 J-9.238
N1236 X-59.11 Y101.197 19.999 JO.

N1237 G1 X-55.284 Y91.958

N1238 GO Z5.

N1239 X-13.471 Y105.948

N1240 G1 Z-3.

N1241 X-13.347 Y105.801 Z-3.01

N1242 X-13.226 Y105.652 Z-3.02

N1243 X-13.108 Y105.501 Z-3.03

N1244 X-12.992 Y105.347 Z-3.04

N1245 X-12.88 Y105.191 Z-3.05



N1246 X-12.771 Y105.033 Z-3.06
N1247 X-12.665 Y104.873 Z-3.071
N1248 X-12.561 Y104.711 Z-3.081
N1249 X-12.461 Y104.547 Z-3.091
N1250 X-12.365 Y104.381 Z-3.101
N1251 X-12.271 Y104.213 Z-3.111
N1252 X-12.181 Y104.044 Z-3.121
N1253 X-12.093 Y103.872 Z-3.131
N1254 X-12.01 Y103.7 Z-3.141
N1255 X-11.929 Y103.525 Z-3.151
N1256 X-11.852 Y103.349 Z-3.161
N1257 X-11.778 Y103.172 Z-3.171
N1258 X-11.708 Y102.993 Z-3.181
N1259 X-11.641 Y102.813 Z-3.192
N1260 X-11.578 Y102.631 Z-3.202
N1261 X-11.518 Y102.449 Z-3.212
N1262 X-11.462 Y102.265 Z-3.222
N1263 X-11.409 Y102.08 Z-3.232
N1264 X-11.359 Y101.895 Z-3.242
N1265 X-11.314 Y101.708 Z-3.252
N1266 X-11.272 Y101.521 Z-3.262
N1267 X-11.233 Y101.332 Z-3.272
N1268 X-11.198 Y101.144 Z-3.282
N1269 X-11.167 Y100.954 Z-3.292
N1270 X-11.139 Y100.764 Z-3.302
N1271 X-11.116 Y100.573 Z-3.313
N1272 X-11.095 Y100.382 Z-3.323
N1273 X-11.079 Y100.191 Z-3.333
N1274 X-11.066 Y99.999 Z-3.343
N1275 X-11.057 Y99.807 Z-3.353
N1276 X-11.051 Y99.615 Z-3.363
N1277 X-11.049 Y99.423 Z-3.373
N1278 X-11.051 Y99.227 Z-3.383
N1279 X-11.057 Y99.03 Z-3.394
N1280 X-11.067 Y98.834 Z-3.404
N1281 X-11.08 Y98.638 Z-3.414
N1282 X-11.097 Y98.443 Z-3.424
N1283 X-11.118 Y98.248 Z-3.435
N1284 X-11.143 Y98.053 Z-3.445
N1285 X-11.172 Y97.859 Z-3.455
N1286 X-11.205 Y97.665 Z-3.466
N1287 X-11.241 Y97.472 2-3.476
N1288 X-11.282 Y97.28 Z-3.486
N1289 X-11.325 Y97.088 Z-3.496
N1290 X-11.373 Y96.898 Z-3.507
N1291 X-11.425 Y96.708 Z-3.517
N1292 X-11.48 Y96.52 Z-3.527
N1293 X-11.539 Y96.333 Z-3.538
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N1294 X-11.601 Y96.146 Z-3.548
N1295 X-11.667 Y95.962 Z-3.558
N1296 X-11.737 Y95.778 Z-3.568
N1297 X-11.81 Y95.596 Z-3.579
N1298 X-11.887 Y95.415 Z-3.589
N1299 X-11.968 Y95.236 Z-3.599
N1300 X-12.052 Y95.059 Z-3.61
N1301 X-12.139 Y94.883 Z-3.62
N1302 X-12.23 Y94.709 Z-3.63
N1303 X-12.324 Y94.536 Z-3.64
N1304 X-12.422 Y94.366 Z-3.651
N1305 X-12.523 Y94.198 Z-3.661
N1306 X-12.627 Y94.031 Z-3.671
N1307 X-12.735 Y93.867 Z-3.682
N1308 X-12.845 Y93.705 Z-3.692
N1309 X-12.959 Y93.545 Z-3.702
N1310 X-13.076 Y93.387 Z-3.712
NI1311 X-13.196 Y93.232 Z-3.723
N1312 X-13.319 Y93.079 Z-3.733
N1313 X-13.445 Y92.928 Z-3.743
N1314 X-13.574 Y92.78 Z-3.754
N1315 X-13.706 Y92.634 Z-3.764
N1316 X-13.841 Y92.492 Z-3.774
N1317 X-13.978 Y92.351 Z-3.785
NI1318 X-14.119 Y92.214 Z-3.795
N1319 X-14.261 Y92.079 Z-3.805
N1320 X-14.407 Y91.947 Z-3.815
N1321 X-14.555 Y91.818 Z-3.826
N1322 X-14.706 Y91.692 Z-3.836
N1323 X-14.859 Y91.569 Z-3.846
N1324 X-15.014 Y91.449 Z-3.857
N1325 X-15.172 Y91.332 Z-3.867
N1326 X-15.332 Y91.218 Z-3.877
N1327 X-15.494 Y91.108 Z-3.887
N1328 X-15.658 Y91. Z-3.898
N1329 X-15.825 Y90.896 Z-3.908
N1330 X-15.993 Y90.795 Z-3.918
N1331 X-16.163 Y90.697 Z-3.929
N1332 X-16.336 Y90.603 Z-3.939
N1333 X-16.51 Y90.512 Z-3.949
N1334 X-16.686 Y90.425 Z-3.959
N1335 X-16.863 Y90.341 Z-3.97
N1336 X-17.042 Y90.26 Z-3.98
N1337 X-17.223 Y90.183 Z-3.99
N1338 X-17.405 Y90.11 Z-4.001
N1339 X-17.589 Y90.04 Z-4.011
N1340 X-17.773 Y89.974 Z-4.021
N1341 X-17.96 Y89.912 Z-4.031
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N1342 X-18.147 Y89.853 Z-4.042
N1343 X-18.335 Y89.798 Z-4.052
N1344 X-18.525 Y89.746 Z-4.062
N1345 X-18.715 Y89.698 Z-4.073
N1346 X-18.907 Y89.655 Z-4.083
N1347 X-19.099 Y89.614 Z-4.093
N1348 X-19.292 Y89.578 Z-4.103
N1349 X-19.486 Y89.545 Z-4.114
N1350 X-19.68 Y89.516 Z-4.124
N1351 X-19.875 Y89.491 Z-4.134
N1352 X-20.07 Y89.47 Z-4.145
N1353 X-20.265 Y89.453 Z-4.155
N1354 X-20.461 Y89.44 Z-4.165
N1355 X-20.657 Y89.43 Z-4.175
N1356 X-20.854 Y89.424 Z-4.186
N1357 X-21.05 Y89.422 7-4.196
N1358 X-21.247 Y89.424 Z-4.206
N1359 X-21.443 Y89.43 Z-4.217
N1360 X-21.64 Y89.44 Z-4.227
N1361 X-21.836 Y89.453 Z-4.237
N1362 X-22.032 Y89.471 Z-4.248
N1363 X-22.228 Y89.492 Z-4.258
N1364 X-22.423 Y89.517 Z-4.268
N1365 X-22.618 Y89.546 Z-4.278
N1366 X-22.812 Y89.579 Z-4.289
N1367 X-23.005 Y89.615 Z-4.299
N1368 X-23.197 Y89.655 Z-4.309
N1369 X-23.389 Y89.7 Z-4.32
N1370 X-23.58 Y89.747 Z-4.33
N1371 X-23.77 Y89.799 Z-4.34
N1372 X-23.959 Y89.854 Z-4.351
N1373 X-24.146 Y89.914 Z-4.361
N1374 X-24.333 Y89.976 Z-4.371
N1375 X-24.518 Y90.043 Z-4.382
N1376 X-24.702 Y90.113 Z-4.392
N1377 X-24.884 Y90.186 Z-4.402
N1378 X-25.065 Y90.264 Z-4.412
N1379 X-25.245 Y90.344 Z-4.423
N1380 X-25.423 Y90.429 Z-4.433
N1381 X-25.599 Y90.516 Z-4.443
N1382 X-25.773 Y90.608 Z-4.454
N1383 X-25.946 Y90.702 Z-4.464
N1384 X-26.116 Y90.8 Z-4.474
N1385 X-26.285 Y90.902 Z-4.485
N1386 X-26.451 Y91.006 Z-4.495
N1387 X-26.616 Y91.114 Z-4.505
N1388 X-26.778 Y91.225 Z-4.516
N1389 X-26.939 Y91.34 Z-4.526
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N1390 X-27.096 Y91.457 Z-4.536
N1391 X-27.252 Y91.577 Z-4.546
N1392 X-27.405 Y91.701 Z-4.557
N1393 X-27.556 Y91.827 Z-4.567
N1394 X-27.704 Y91.957 Z-4.577
N1395 X-27.85 Y92.089 Z-4.588
N1396 X-27.992 Y92.224 Z-4.598
N1397 X-28.133 Y92.362 Z-4.608
N1398 X-28.27 Y92.503 Z-4.619
N1399 X-28.405 Y92.647 Z-4.629
N1400 X-28.537 Y92.793 Z-4.639
N1401 X-28.666 Y92.941 Z-4.65
N1402 X-28.792 Y93.092 Z-4.66
N1403 X-28.915 Y93.246 Z-4.67
N1404 X-29.035 Y93.402 Z-4.68
N1405 X-29.152 Y93.56 Z-4.691
N1406 X-29.266 Y93.72 Z-4.701
N1407 X-29.376 Y93.883 Z-4.711
N1408 X-29.484 Y94.048 Z-4.722
N1409 X-29.588 Y94.215 Z-4.732
N1410 X-29.689 Y94.384 Z-4.742
N1411 X-29.786 Y94.555 Z-4.753
N1412 X-29.88 Y94.728 Z-4.763
N1413 X-29.971 Y94.902 Z-4.773
N1414 X-30.058 Y95.079 Z-4.784
N1415 X-30.142 Y95.257 Z-4.794
N1416 X-30.222 Y95.436 Z-4.804
N1417 X-30.299 Y95.618 Z-4.814
N1418 X-30.372 Y95.8 Z-4.825
N1419 X-30.441 Y95.984 Z-4.835
N1420 X-30.507 Y96.17 Z-4.845
N1421 X-30.569 Y96.356 Z-4.856
N1422 X-30.628 Y96.544 Z-4.866
N1423 X-30.682 Y96.733 Z-4.876
N1424 X-30.733 Y96.923 Z-4.887
N1425 X-30.781 Y97.114 Z-4.897
N1426 X-30.824 Y97.306 Z-4.907
N1427 X-30.864 Y97.499 Z-4.918
N1428 X-30.9 Y97.692 Z-4.928
N1429 X-30.932 Y97.886 Z-4.938
N1430 X-30.96 Y98.081 Z-4.948
N1431 X-30.985 Y98.276 Z-4.959
N1432 X-31.006 Y98.472 Z-4.969
N1433 X-31.022 Y98.668 Z-4.979
N1434 X-31.035 Y98.864 Z-4.99
N1435 X-31.044 Y99.061 Z-5.
N1436 X-46.554 Y98.499

N1437 G3 X-48.429 Y100.374 1-1.875 JO.
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N1438 X-50.304 Y98.499 10. J-1.875

N1439 X-45.929 Y94.124 14.375 JO.

N1440 X-41.554 Y98.499 10. J4.375

N1441 X-48.429 Y105.374 1-6.875 JO.

N1442 X-55.304 Y98.499 10. J-6.875

N1443 X-45.929 Y89.124 19.375 JO.

N1444 X-36.554 Y98.499 10. J9.375

N1445 X-48.429 Y110.374 I-11.875 JO.
N1446 X-60.304 Y98.499 10. J-11.875

N1447 X-45.929 Y84.124 114.375 JO.

N1448 X-31.554 Y98.499 10. J14.375

N1449 X-48.4 Y115.374 1-16.875 JO.

N1450 G1 X-60.382 Y110.411

N1451 G3 X-65.304 Y98.499 111.953 J-11.912
N1452 X-47.337 Y79.176 119.375 JO.

N1453 G2 X-31.532 Y85.534 147.337 J-94.843
N1454 G3 X-26.554 Y98.499 1-14.397 J12.965
N1455 X-40.205 Y118.769 1-21.875 JO.
N1456 G1 X-68.578 Y107.017

N1457 G3 X-70.304 Y98.499 120.149 J-8.518
N1458 X-54.05 Y75.517 124.375 JO.

N1459 G2 X-24.155 Y87.544 154.05 J-91.184
N1460 G3 X-21.554 Y98.499 1-21.774 J10.955
N1461 X-34.16 Y121.273 1-26.875 JO.

N1462 G1 X-74.623 Y104.513

N1463 G3 X-75.304 Y98.499 126.194 J-6.014
N1464 X-59.173 Y72.279 129.375 JO.

N1465 G2 X-18.218 Y88.755 159.173 J-87.946
N1466 G3 X-16.554 Y98.499 1-27.711 19.744
N1467 X-28.7 Y123.535 1-31.875 JO.

N1468 G1 X-80.083 Y102.251

N1469 G3 X-80.304 Y98.499 131.654 J-3.752
N1470 X-63.688 Y69.067 134.375 JO.

N1471 G2 X-12.736 Y89.565 163.688 J-84.734
N1472 G3 X-11.554 Y98.499 1-33.193 18.934
N1473 X-23.513 Y125.683 1-36.875 JO.
N1474 G1 X-85.27 Y100.103

N1475 G3 X-85.304 Y98.499 136.841 J-1.604
N1476 X-80.018 Y78.793 139.375 JO.

N1477 G1 X-10.05 Y115.248

N1478 G3 X-18.481 Y127.767 1-38.379 J-16.749
N1479 G1 X-90.302 Y98.018

N1480 G3 X-88.993 Y&87.791 144.373 J.481
N1481 G1 X-10.05 Y125.411

N1482 G3 X-13.546 Y129.811 1-38.379 J-26.912
N1483 G1 X-93.592 Y96.656

N1484 G2 X-93.48 Y94.726 1-16.512 J-1.93
N1485 X-93.636 Y92.447 1-16.624 JO0.
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N1486 G1 X-68.763 Y67.508

N1487 G2 X-67.087 Y67.596 11.676 J-15.912
N1488 X-65.678 Y67.534 10. J-16.

N1489 X-12.252 Y89.622 165.678 J-83.201
N1490 X-10.05 Y91.782 112.252 J-10.289
N1491 G1 Y127.09

N1492 G2 X-13.04 Y130.021 110.05 J13.243
N1493 G1 X-13.546 Y129.811

N1494 GO Z5.

N1495 X-36.806 Y99.612

N1496 G1 Z-5.

N1497 X-40.633 Y108.85

N1498 G3 X-49.872 Y115.024 1-9.239 J-3.826
N1499 X-53.699 Y114.262 10. J-10.

N1500 G1 X-94.69 Y97.283

NI1501 G2 X-94.479 Y94.726 1-15.414 J-2.557
N1502 X-94.702 Y92.099 1-15.625 JO.
N1503 G1 X-69.126 Y66.456

N1504 G2 X-67.087 Y66.595 12.039 J-14.86
N1505 X-65.375 Y66.498 10. J-14.999
N1506 X-11.735 Y88.675 165.375 J-82.165
N1507 X-9.05 Y91.295 111.735 J-9.342
N1508 G1 Y127.596

N1509 G2 X-12.707 Y131.24219.05 J12.737
NI1510 G1 X-53.699 Y114.262

NI1511 G3 X-59.871 Y105.024 13.827 J-9.238
N1512 X-59.11 Y101.197 19.999 JO.

NI1513 G1 X-55.284 Y91.958

N1514 GO Z5.

NI1515 X-13.471 Y105.948

N1516 G1 Z-4.

N1517 X-13.347 Y105.801 Z-4.01

NI1518 X-13.226 Y105.652 Z-4.02

NI1519 X-13.108 Y105.501 Z-4.03

N1520 X-12.992 Y105.347 Z-4.04

N1521 X-12.88 Y105.191 Z-4.05

N1522 X-12.771 Y105.033 Z-4.06

N1523 X-12.665 Y104.873 Z-4.071

N1524 X-12.561 Y104.711 Z-4.081

N1525 X-12.461 Y104.547 Z-4.091

N1526 X-12.365 Y104.381 Z-4.101

N1527 X-12.271 Y104.213 Z-4.111

N1528 X-12.181 Y104.044 Z-4.121

N1529 X-12.093 Y103.872 Z-4.131

N1530 X-12.01 Y103.7 Z-4.141

N1531 X-11.929 Y103.525 Z-4.151

N1532 X-11.852 Y103.349 Z-4.161

N1533 X-11.778 Y103.172 Z-4.171



N1534 X-11.708 Y102.993 Z-4.181
NI1535 X-11.641 Y102.813 Z-4.192
N1536 X-11.578 Y102.631 Z-4.202
N1537 X-11.518 Y102.449 Z-4.212
NI1538 X-11.462 Y102.265 Z-4.222
N1539 X-11.409 Y102.08 Z-4.232
N1540 X-11.359 Y101.895 Z-4.242
N1541 X-11.314 Y101.708 Z-4.252
N1542 X-11.272 Y101.521 Z-4.262
N1543 X-11.233 Y101.332 Z-4.272
N1544 X-11.198 Y101.144 Z-4.282
N1545 X-11.167 Y100.954 Z-4.292
N1546 X-11.139 Y100.764 Z-4.302
N1547 X-11.116 Y100.573 Z-4.313
N1548 X-11.095 Y100.382 Z-4.323
N1549 X-11.079 Y100.191 Z-4.333
N1550 X-11.066 Y99.999 Z-4.343
N1551 X-11.057 Y99.807 Z-4.353
N1552 X-11.051 Y99.615 Z-4.363
N1553 X-11.049 Y99.423 Z-4.373
N1554 X-11.051 Y99.227 Z-4.383
N1555 X-11.057 Y99.03 Z-4.394
N1556 X-11.067 Y98.834 Z-4.404
NI1557 X-11.08 Y98.638 Z-4.414
N1558 X-11.097 Y98.443 Z-4.424
NI1559 X-11.118 Y98.248 Z-4.435
N1560 X-11.143 Y98.053 Z-4.445
N1561 X-11.172 Y97.859 Z-4.455
N1562 X-11.205 Y97.665 Z-4.466
N1563 X-11.241 Y97.472 2-4.476
N1564 X-11.282 Y97.28 Z-4.486
N1565 X-11.325 Y97.088 Z-4.496
N1566 X-11.373 Y96.898 Z-4.507
N1567 X-11.425 Y96.708 Z-4.517
N1568 X-11.48 Y96.52 Z-4.527
N1569 X-11.539 Y96.333 Z-4.538
N1570 X-11.601 Y96.146 Z-4.548
N1571 X-11.667 Y95.962 Z-4.558
N1572 X-11.737 Y95.778 Z-4.568
N1573 X-11.81 Y95.596 Z-4.579
N1574 X-11.887 Y95.415 Z-4.589
N1575 X-11.968 Y95.236 Z-4.599
N1576 X-12.052 Y95.059 Z-4.61
N1577 X-12.139 Y94.883 Z-4.62
N1578 X-12.23 Y94.709 Z-4.63
N1579 X-12.324 Y94.536 Z-4.64
N1580 X-12.422 Y94.366 Z-4.651
N1581 X-12.523 Y94.198 Z-4.661
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N1582 X-12.627 Y94.031 Z-4.671
N1583 X-12.735 Y93.867 Z-4.682
N1584 X-12.845 Y93.705 Z-4.692
N1585 X-12.959 Y93.545 Z-4.702
N1586 X-13.076 Y93.387 Z-4.712
N1587 X-13.196 Y93.232 Z-4.723
N1588 X-13.319 Y93.079 Z-4.733
N1589 X-13.445 Y92.928 Z-4.743
N1590 X-13.574 Y92.78 Z-4.754
N1591 X-13.706 Y92.634 Z-4.764
N1592 X-13.841 Y92.492 Z-4.774
N1593 X-13.978 Y92.351 Z-4.784
N1594 X-14.119 Y92.214 Z-4.795
N1595 X-14.261 Y92.079 Z-4.805
N1596 X-14.407 Y91.947 Z-4.815
N1597 X-14.555 Y91.818 Z-4.826
N1598 X-14.706 Y91.692 Z-4.836
N1599 X-14.859 Y91.569 Z-4.846
N1600 X-15.014 Y91.449 Z-4.857
N1601 X-15.172 Y91.332 Z-4.867
N1602 X-15.332 Y91.218 Z-4.877
N1603 X-15.494 Y91.108 Z-4.887
N1604 X-15.658 Y91. Z-4.898
N1605 X-15.825 Y90.896 Z-4.908
N1606 X-15.993 Y90.795 Z-4.918
N1607 X-16.163 Y90.697 Z-4.929
N1608 X-16.336 Y90.603 Z-4.939
N1609 X-16.51 Y90.512 Z-4.949
N1610 X-16.686 Y90.425 Z-4.959
NI1611 X-16.863 Y90.341 Z-4.97
N1612 X-17.042 Y90.26 Z-4.98
N1613 X-17.223 Y90.183 Z-4.99
N1614 X-17.405 Y90.11 Z-5.001
N1615 X-17.589 Y90.04 Z-5.011
N1616 X-17.773 Y89.974 Z-5.021
N1617 X-17.96 Y89.912 Z-5.031
N1618 X-18.147 Y89.853 Z-5.042
N1619 X-18.335 Y89.798 Z-5.052
N1620 X-18.525 Y89.746 Z-5.062
N1621 X-18.715 Y89.698 Z-5.073
N1622 X-18.907 Y89.655 Z-5.083
N1623 X-19.099 Y89.614 Z-5.093
N1624 X-19.292 Y89.578 Z-5.103
N1625 X-19.486 Y89.545 Z-5.114
N1626 X-19.68 Y89.516 Z-5.124
N1627 X-19.875 Y89.491 Z-5.134
N1628 X-20.07 Y89.47 Z-5.145
N1629 X-20.265 Y89.453 Z-5.155
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N1630 X-20.461 Y89.44 Z-5.165
N1631 X-20.657 Y89.43 Z-5.175
N1632 X-20.854 Y89.424 Z-5.186
N1633 X-21.05 Y89.422 7Z-5.196
N1634 X-21.247 Y89.424 Z-5.206
N1635 X-21.443 Y89.43 Z-5.217
N1636 X-21.64 Y89.44 Z-5.227
N1637 X-21.836 Y89.453 Z-5.237
N1638 X-22.032 Y89.471 Z-5.248
N1639 X-22.228 Y89.492 Z-5.258
N1640 X-22.423 Y89.517 Z-5.268
N1641 X-22.618 Y89.546 Z-5.278
N1642 X-22.812 Y89.579 Z-5.289
N1643 X-23.005 Y89.615 Z-5.299
N1644 X-23.197 Y89.655 Z-5.309
N1645 X-23.389 Y89.7 Z-5.32
N1646 X-23.58 Y89.747 Z-5.33
N1647 X-23.77 Y89.799 Z-5.34
N1648 X-23.959 Y89.854 Z-5.351
N1649 X-24.146 Y89.914 Z-5.361
N1650 X-24.333 Y89.976 Z-5.371
N1651 X-24.518 Y90.043 Z-5.382
N1652 X-24.702 Y90.113 Z-5.392
N1653 X-24.884 Y90.186 Z-5.402
N1654 X-25.065 Y90.264 Z-5.412
N1655 X-25.245 Y90.344 Z-5.423
N1656 X-25.423 Y90.429 Z-5.433
N1657 X-25.599 Y90.516 Z-5.443
N1658 X-25.773 Y90.608 Z-5.454
N1659 X-25.946 Y90.702 Z-5.464
N1660 X-26.116 Y90.8 Z-5.474
N1661 X-26.285 Y90.902 Z-5.485
N1662 X-26.451 Y91.006 Z-5.495
N1663 X-26.616 Y91.114 Z-5.505
N1664 X-26.778 Y91.225 Z-5.516
N1665 X-26.939 Y91.34 Z-5.526
N1666 X-27.096 Y91.457 Z-5.536
N1667 X-27.252 Y91.577 Z-5.546
N1668 X-27.405 Y91.701 Z-5.557
N1669 X-27.556 Y91.827 Z-5.567
N1670 X-27.704 Y91.957 Z-5.577
N1671 X-27.85 Y92.089 Z-5.588
N1672 X-27.992 Y92.224 Z-5.598
N1673 X-28.133 Y92.362 Z-5.608
N1674 X-28.27 Y92.503 Z-5.619
N1675 X-28.405 Y92.647 Z-5.629
N1676 X-28.537 Y92.793 Z-5.639
N1677 X-28.666 Y92.941 Z-5.65
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N1678 X-28.792 Y93.092 Z-5.66
N1679 X-28.915 Y93.246 Z-5.67
N1680 X-29.035 Y93.402 Z-5.68
N1681 X-29.152 Y93.56 Z-5.691
N1682 X-29.266 Y93.72 Z-5.701
N1683 X-29.376 Y93.883 Z-5.711
N1684 X-29.484 Y94.048 Z-5.722
N1685 X-29.588 Y94.215 Z-5.732
N1686 X-29.689 Y94.384 Z-5.742
N1687 X-29.786 Y94.555 Z-5.753
N1688 X-29.88 Y94.728 Z-5.763
N1689 X-29.971 Y94.902 Z-5.773
N1690 X-30.058 Y95.079 Z-5.784
N1691 X-30.142 Y95.257 Z-5.794
N1692 X-30.222 Y95.436 Z-5.804
N1693 X-30.299 Y95.618 Z-5.814
N1694 X-30.372 Y95.8 Z-5.825
N1695 X-30.441 Y95.984 Z-5.835
N1696 X-30.507 Y96.17 Z-5.845
N1697 X-30.569 Y96.356 Z-5.856
N1698 X-30.628 Y96.544 Z-5.866
N1699 X-30.682 Y96.733 Z-5.876
N1700 X-30.733 Y96.923 Z-5.887
N1701 X-30.781 Y97.114 Z-5.897
N1702 X-30.824 Y97.306 Z-5.907
N1703 X-30.864 Y97.499 Z-5.918
N1704 X-30.9 Y97.692 Z-5.928
N1705 X-30.932 Y97.886 Z-5.938
N1706 X-30.96 Y98.081 Z-5.948
N1707 X-30.985 Y98.276 Z-5.959
N1708 X-31.006 Y98.472 Z-5.969
N1709 X-31.022 Y98.668 Z-5.979
N1710 X-31.035 Y98.864 Z-5.99
NI1711 X-31.044 Y99.061 Z-6.
N1712 X-46.554 Y98.499

N1713 G3 X-48.429 Y100.374 1-1.875 JO.
N1714 X-50.304 Y98.499 10. J-1.875
N1715 X-45.929 Y94.124 14.375 JO.
N1716 X-41.554 Y98.499 10. J4.375
N1717 X-48.429 Y105.374 1-6.875 JO.
N1718 X-55.304 Y98.499 10. J-6.875
N1719 X-45.929 Y89.124 19.375 JO.
N1720 X-36.554 Y98.499 10. J9.375
N1721 X-48.429 Y110.374 1-11.875 JO.
N1722 X-60.304 Y98.499 10. J-11.875
N1723 X-45.929 Y84.124 114.375 JO.
N1724 X-31.554 Y98.499 10. J14.375
N1725 X-48.4 Y115.374 1-16.875 JO.
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N1726 G1 X-60.382 Y110.411

N1727 G3 X-65.304 Y98.499 111.953 J-11.912
N1728 X-47.337 Y79.176 119.375 JO.

N1729 G2 X-31.532 Y85.534 147.337 J-94.843
N1730 G3 X-26.554 Y98.499 1-14.397 J12.965
N1731 X-40.205 Y118.769 1-21.875 JO.
N1732 G1 X-68.578 Y107.017

N1733 G3 X-70.304 Y98.499 120.149 J-8.518
N1734 X-54.05 Y75.517 124.375 JO.

N1735 G2 X-24.155 Y87.544 154.05 J-91.184
N1736 G3 X-21.554 Y98.499 1-21.774 J10.955
N1737 X-34.16 Y121.273 1-26.875 JO.

N1738 G1 X-74.623 Y104.513

N1739 G3 X-75.304 Y98.499 126.194 J-6.014
N1740 X-59.173 Y72.279 129.375 JO.

N1741 G2 X-18.218 Y88.755 159.173 J-87.946
N1742 G3 X-16.554 Y98.499 1-27.711 19.744
N1743 X-28.7 Y123.535 1-31.875 JO.

N1744 G1 X-80.083 Y102.251

N1745 G3 X-80.304 Y98.499 131.654 J-3.752
N1746 X-63.688 Y69.067 134.375 JO.

N1747 G2 X-12.736 Y89.565 163.688 J-84.734
N1748 G3 X-11.554 Y98.499 1-33.193 J8.934
N1749 X-23.513 Y125.683 1-36.875 JO.
N1750 G1 X-85.27 Y100.103

N1751 G3 X-85.304 Y98.499 136.841 J-1.604
N1752 X-80.018 Y78.793 139.375 JO.

N1753 G1 X-10.05 Y115.248

N1754 G3 X-18.481 Y127.767 1-38.379 J-16.749
N1755 G1 X-90.302 Y98.018

N1756 G3 X-88.993 Y&87.791 144.373 J.481
N1757 G1 X-10.05 Y125.411

N1758 G3 X-13.546 Y129.811 1-38.379 J-26.912
N1759 G1 X-93.592 Y96.656

N1760 G2 X-93.48 Y94.726 1-16.512 J-1.93
N1761 X-93.636 Y92.447 1-16.624 JO0.

N1762 G1 X-68.763 Y67.508

N1763 G2 X-67.087 Y67.596 11.676 J-15.912
N1764 X-65.678 Y67.534 10. J-16.

N1765 X-12.252 Y89.622 165.678 J-83.201
N1766 X-10.05 Y91.782 112.252 J-10.289
N1767 G1 Y127.09

N1768 G2 X-13.04 Y130.021 110.05 J13.243
N1769 G1 X-13.546 Y129.811

N1770 GO Z5.

N1771 X-36.806 Y99.612

N1772 G1 Z-6.

N1773 X-40.633 Y108.85
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N1774 G3 X-49.872 Y115.024 1-9.239 J-3.826
N1775 X-53.699 Y114.262 10. J-10.

N1776 G1 X-94.69 Y97.283

N1777 G2 X-94.479 Y94.726 1-15.414 J-2.557
N1778 X-94.702 Y92.099 1-15.625 JO.
N1779 G1 X-69.126 Y66.456

N1780 G2 X-67.087 Y66.595 12.039 J-14.86
N1781 X-65.375 Y66.498 10. J-14.999
N1782 X-11.735 Y88.675 165.375 J-82.165
N1783 X-9.05 Y91.295 111.735 J-9.342
N1784 G1 Y127.596

N1785 G2 X-12.707 Y131.242 19.05 J12.737
N1786 G1 X-53.699 Y114.262

N1787 G3 X-59.871 Y105.024 13.827 J-9.238
N1788 X-59.11 Y101.197 19.999 JO.

N1789 G1 X-55.284 Y91.958

N1790 GO Z5.

N1791 X-13.471 Y105.948

N1792 G1 Z-5.

N1793 X-13.347 Y105.801 Z-5.01

N1794 X-13.226 Y105.652 Z-5.02

N1795 X-13.108 Y105.501 Z-5.03

N1796 X-12.992 Y105.347 Z-5.04

N1797 X-12.88 Y105.191 Z-5.05

N1798 X-12.771 Y105.033 Z-5.06

N1799 X-12.665 Y104.873 Z-5.071

N1800 X-12.561 Y104.711 Z-5.081

N1801 X-12.461 Y104.547 Z-5.091

N1802 X-12.365 Y104.381 Z-5.101

N1803 X-12.271 Y104.213 Z-5.111

N1804 X-12.181 Y104.044 Z-5.121

N1805 X-12.093 Y103.872 Z-5.131

N1806 X-12.01 Y103.7 Z-5.141

N1807 X-11.929 Y103.525 Z-5.151

N1808 X-11.852Y103.349 Z-5.161

N1809 X-11.778 Y103.172 Z-5.171

N1810 X-11.708 Y102.993 Z-5.181

NI1811 X-11.641 Y102.813 Z-5.192

NI1812 X-11.578 Y102.631 Z-5.202

NI1813 X-11.518 Y102.449 Z-5.212

N1814 X-11.462 Y102.265 Z-5.222

N1815 X-11.409 Y102.08 Z-5.232

N1816 X-11.359 Y101.895 Z-5.242

N1817 X-11.314 Y101.708 Z-5.252

N1818 X-11.272 Y101.521 Z-5.262

N1819 X-11.233 Y101.332 Z-5.272

N1820 X-11.198 Y101.144 Z-5.282

N1821 X-11.167 Y100.954 Z-5.292



N1822 X-11.139 Y100.764 Z-5.302
N1823 X-11.116 Y100.573 Z-5.313
N1824 X-11.095 Y100.382 Z-5.323
N1825 X-11.079 Y100.191 Z-5.333
N1826 X-11.066 Y99.999 Z-5.343
N1827 X-11.057 Y99.807 Z-5.353
N1828 X-11.051 Y99.615 Z-5.363
N1829 X-11.049 Y99.423 Z-5.373
N1830 X-11.051 Y99.227 Z-5.383
N1831 X-11.057 Y99.03 Z-5.394
N1832 X-11.067 Y98.834 Z-5.404
N1833 X-11.08 Y98.638 Z-5.414
N1834 X-11.097 Y98.443 Z-5.424
N1835 X-11.118 Y98.248 Z-5.435
N1836 X-11.143 Y98.053 Z-5.445
N1837 X-11.172 Y97.859 Z-5.455
N1838 X-11.205 Y97.665 Z-5.466
N1839 X-11.241 Y97.472 Z-5.476
N1840 X-11.282 Y97.28 Z-5.486
N1841 X-11.325 Y97.088 Z-5.496
N1842 X-11.373 Y96.898 Z-5.507
N1843 X-11.425 Y96.708 Z-5.517
N1844 X-11.48 Y96.52 Z-5.527
N1845 X-11.539 Y96.333 Z-5.538
N1846 X-11.601 Y96.146 Z-5.548
N1847 X-11.667 Y95.962 Z-5.558
N1848 X-11.737 Y95.778 Z-5.568
N1849 X-11.81 Y95.596 Z-5.579
N1850 X-11.887 Y95.415 Z-5.589
NI1851 X-11.968 Y95.236 Z-5.599
N1852 X-12.052 Y95.059 Z-5.61
N1853 X-12.139 Y94.883 Z-5.62
N1854 X-12.23 Y94.709 Z-5.63
N1855 X-12.324 Y94.536 Z-5.64
N1856 X-12.422 Y94.366 Z-5.651
N1857 X-12.523 Y94.198 Z-5.661
N1858 X-12.627 Y94.031 Z-5.671
N1859 X-12.735 Y93.867 Z-5.682
N1860 X-12.845 Y93.705 Z-5.692
N1861 X-12.959 Y93.545 Z-5.702
N1862 X-13.076 Y93.387 Z-5.712
N1863 X-13.196 Y93.232 Z-5.723
N1864 X-13.319 Y93.079 Z-5.733
N1865 X-13.445 Y92.928 Z-5.743
N1866 X-13.574 Y92.78 Z-5.754
N1867 X-13.706 Y92.634 Z-5.764
N1868 X-13.841 Y92.4922-5.774
N1869 X-13.978 Y92.351 Z-5.784
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N1870 X-14.119 Y92.214 Z-5.795
N1871 X-14.261 Y92.079 Z-5.805
N1872 X-14.407 Y91.947 Z-5.815
N1873 X-14.555 Y91.818 Z-5.826
N1874 X-14.706 Y91.692 Z-5.836
N1875 X-14.859 Y91.569 Z-5.846
N1876 X-15.014 Y91.449 Z-5.857
N1877 X-15.172 Y91.332 Z-5.867
N1878 X-15.332 Y91.218 Z-5.877
N1879 X-15.494 Y91.108 Z-5.887
N1880 X-15.658 Y91. Z-5.898
N1881 X-15.825 Y90.896 Z-5.908
N1882 X-15.993 Y90.795 Z-5.918
N1883 X-16.163 Y90.697 Z-5.929
N1884 X-16.336 Y90.603 Z-5.939
N1885 X-16.51 Y90.512 Z-5.949
N1886 X-16.686 Y90.425 Z-5.959
N1887 X-16.863 Y90.341 Z-5.97
N1888 X-17.042 Y90.26 Z-5.98
N1889 X-17.223 Y90.183 Z-5.99
N1890 X-17.405 Y90.11 Z-6.001
N1891 X-17.589 Y90.04 Z-6.011
N1892 X-17.773 Y89.974 Z-6.021
N1893 X-17.96 Y89.912 Z-6.031
N1894 X-18.147 Y89.853 Z-6.042
N1895 X-18.335 Y89.798 Z-6.052
N1896 X-18.525 Y89.746 Z-6.062
N1897 X-18.715 Y89.698 Z-6.073
N1898 X-18.907 Y89.655 Z-6.083
N1899 X-19.099 Y89.614 Z-6.093
N1900 X-19.292 Y89.578 Z-6.103
N1901 X-19.486 Y89.545 Z-6.114
N1902 X-19.68 Y89.516 Z-6.124
N1903 X-19.875 Y89.491 Z-6.134
N1904 X-20.07 Y89.47 Z-6.145
N1905 X-20.265 Y89.453 Z-6.155
N1906 X-20.461 Y89.44 Z-6.165
N1907 X-20.657 Y89.43 Z-6.175
N1908 X-20.854 Y89.424 Z-6.186
N1909 X-21.05 Y89.422 7-6.196
N1910 X-21.247 Y89.424 Z-6.206
NI1911 X-21.443 Y89.43 Z-6.217
N1912 X-21.64 Y89.44 Z-6.227
N1913 X-21.836 Y89.453 Z-6.237
N1914 X-22.032 Y89.471 Z-6.248
NI1915 X-22.228 Y89.492 Z-6.258
N1916 X-22.423 Y89.517 Z-6.268
N1917 X-22.618 Y89.546 Z-6.278

70



N1918 X-22.812 Y89.579 Z-6.289
N1919 X-23.005 Y89.615 Z-6.299
N1920 X-23.197 Y89.655 Z-6.309
N1921 X-23.389 Y89.7 Z-6.32
N1922 X-23.58 Y89.747 7-6.33
N1923 X-23.77 Y89.799 Z-6.34
N1924 X-23.959 Y89.854 Z-6.351
N1925 X-24.146 Y89.914 Z-6.361
N1926 X-24.333 Y89.976 Z-6.371
N1927 X-24.518 Y90.043 Z-6.382
N1928 X-24.702 Y90.113 Z-6.392
N1929 X-24.884 Y90.186 Z-6.402
N1930 X-25.065 Y90.264 Z-6.412
N1931 X-25.245 Y90.344 Z-6.423
N1932 X-25.423 Y90.429 Z-6.433
N1933 X-25.599 Y90.516 Z-6.443
N1934 X-25.773 Y90.608 Z-6.454
N1935 X-25.946 Y90.702 Z-6.464
N1936 X-26.116 Y90.8 Z-6.474
N1937 X-26.285 Y90.902 Z-6.485
N1938 X-26.451 Y91.006 Z-6.495
N1939 X-26.616 Y91.114 Z-6.505
N1940 X-26.778 Y91.225 Z-6.516
N1941 X-26.939 Y91.34 Z-6.526
N1942 X-27.096 Y91.457 Z-6.536
N1943 X-27.252 Y91.577 Z-6.546
N1944 X-27.405 Y91.701 Z-6.557
N1945 X-27.556 Y91.827 Z-6.567
N1946 X-27.704 Y91.957 Z-6.577
N1947 X-27.85 Y92.089 Z-6.588
N1948 X-27.992 Y92.224 Z-6.598
N1949 X-28.133 Y92.362 Z-6.608
N1950 X-28.27 Y92.503 Z-6.619
N1951 X-28.405 Y92.647 Z-6.629
N1952 X-28.537 Y92.793 Z-6.639
N1953 X-28.666 Y92.941 Z-6.65
N1954 X-28.792 Y93.092 Z-6.66
N1955 X-28.915 Y93.246 Z-6.67
N1956 X-29.035 Y93.402 Z-6.68
N1957 X-29.152 Y93.56 Z-6.691
N1958 X-29.266 Y93.72 Z-6.701
N1959 X-29.376 Y93.883 Z-6.711
N1960 X-29.484 Y94.048 Z-6.722
N1961 X-29.588 Y94.215 Z-6.732
N1962 X-29.689 Y94.384 Z-6.742
N1963 X-29.786 Y94.555 Z-6.753
N1964 X-29.88 Y94.728 Z-6.763
N1965 X-29.971 Y94.902 Z-6.773
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N1966 X-30.058 Y95.079 Z-6.784
N1967 X-30.142 Y95.257 Z-6.794
N1968 X-30.222 Y95.436 Z-6.804
N1969 X-30.299 Y95.618 Z-6.814
N1970 X-30.372 Y95.8 Z-6.825
N1971 X-30.441 Y95.984 Z-6.835
N1972 X-30.507 Y96.17 Z-6.845
N1973 X-30.569 Y96.356 Z-6.856
N1974 X-30.628 Y96.544 Z-6.866
N1975 X-30.682 Y96.733 2-6.876
N1976 X-30.733 Y96.923 Z-6.887
N1977 X-30.781 Y97.114 Z-6.897
N1978 X-30.824 Y97.306 Z-6.907
N1979 X-30.864 Y97.499 Z-6.918
N1980 X-30.9 Y97.692 Z-6.928
N1981 X-30.932 Y97.886 Z-6.938
N1982 X-30.96 Y98.081 Z-6.948
N1983 X-30.985 Y98.276 Z-6.959
N1984 X-31.006 Y98.472 Z-6.969
N1985 X-31.022 Y98.668 Z-6.979
N1986 X-31.035 Y98.864 Z-6.99
N1987 X-31.044 Y99.061 Z-7.
N1988 X-46.554 Y98.499

N1989 G3 X-48.429 Y100.374 I-1.875 JO.
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