02 - 105 CATHODI C ARC DI SPOSABLE STI NG SHI ELDI NG 21 JUN 2006 BACKGROUND OF
THE | NVENTI ON The present invention relates to an inproved shielding
arrangenent for a cathodic arc vapor deposition system Vapor deposition as
a nmeans for applying a coating to a substrate is a known art that includes
processes such as chemical vapor deposition, physical v&por deposition, and
cat hodi ¢ arc vapor deposition. Chemical vapor deposition involves 21 JUN 2006
i ntroduci ng reactive gaseédii®bafLehbh HRSA B s , Hat¥ber cont ai ni ng
one or nore substrates to be coated. Physical vapor deposition involves
providing a source material and a substrate to be coated in an evacuated
deposi ti on chanber. The sour EACHRR@INAION JHEQAVEENBECN nto vapor by an
energy input, sygh Bs.NGAt IiNGeRY ;i b8SISIING thNHCEhY oy s%!i%?(ﬁﬁf?ﬁ beam
means. - Cat hodi ¢ arc vapor deposition involves a source material and a
substrate t @rsengoneed racedaichodnc ear vared. ddepost tdrorsystkeanber. The
chanber containsyonly & J&latiyel ] .a n . gas. .negative | ead
of a direct curren}? po r° slgpf)) y igsasr@éta!tnasc%g %88§ lerggoaurc}g%ﬁgge?%a

(herei naf t ersubsteetedis @ dowheart cetdtodeltludrd phecqosid iswehl ead i s
attached to nodi Mot n ses, .the positive |ead iis attached
to the depézﬁgP?S%QC %pr%r%;&%Pﬁérkg%gPr%l?%ﬁ&%?hé’gﬁﬁé e@eqostlﬁgoghogréq An arc
initiating toeithgei¢ atc orappegadepbeisame pdhentical wspdihelepasdtdéoncont acts

t he cat hode .an sequent |y _nove fromth cat hode.. When the. trigger
st g S Y RS Y B o e OBt Ehti

bet ween t he dheimgger camch itrhierg cathodencausedpsanaaes of v eckredity to extend
t her ebet wee As he_ trigger nopves furt.her away, .the arc junps_between the
cathodo and FHE: Shbd] 2 Chamber LTRs sty SoP ey Ot pat meyr C Ra et

and a substrate to be coated in an evacuated deposition chamber.

The source material is converted into vapor by an energy input,
such as heating by resistive, inductive, or electron beam means.
Cathodic arc vapor deposition involves a source material

and a substrate to be coated placed in an evacuated. deposition
chamber. The chamber contains only a relatively small amount of
gas. The negative lead of a direct current power supply is
attached to the source material (hereinafter referred to as the
“cathode”) and the positive lead is attached to an anodic

) member. In many cases, the positive lead is attached to the
deposition chamber, thereby making the chamber the anode. An
arc initiating trigger, at or near the same potential as the
anode, contacts the cathode and subsequently moves away from the
cathode. When the trigger is still in close proximity to the
cathode, the difference in potential between the trigger and the
cathode causes an arc of electricity to extend therebetween. As
the trigger moves further away, the arc jumps between the
cathode and the anodic chamber. The exact point, or points,
where an arc touches the surface of the cathode is referred to
as a cathode spot. Absent a steering mechanism, a cathode spot

will move randomly about the surface of the cathode.

1



where an arc touches the surface of the cathode is referred to as a cathode
spot. .Absent a steering nechanism a cathode spot w Il nove randonmy about
t he surface of the cathode. 02 - 105 21 JUN 2005 The energy deposited by
the arc at a cathode spot is intense; on the order of 105 to 10 agmpwheg]%
per square centineter wth a duration of a few to sever@ -ml®boseconds. e
intensity of the energy raises the local tenperature of the cathode spot
t o approxi mat el y Tequahetdratdegiosthedboy |iheg apoi At af catteodratspodeimmt eri al (at
the evacuat e.l.qit%r}l@gt?egn p{he Soq.’rd%)l" 0%51@5 rt%sgbt ’amﬁ%%teh()dgr rrSatlllec':!l‘].lealce%tclItI‘lh'EI r
cat hode spot vaporizes into a plasna confaining atohs, holecul s 'ons”
el ectrons, andhpartichéesen Rosi ffevety shargédmionssédcdperat edher omérheity
cat hode are tracted toward any object within the d Siti hanber
havi ng a neogttattlh\?eeré?lé%)f ric ot éﬁ ia+carlelt§f“|p\?éaF%r? h%’?%gkel tciaggP)g/ec?PaQrtged
ion. Sone deposipbiroripsockssemaiathiaicr tthe dubsin@tgoirax be theatechaie t he
sane electri catp(%t.e?ti al as teQ]e angdg. Clr%er Erocesses se a bi agi ng source
to |ower thdPSTénti af - of T Fe 2 HahET r RE S d PERBY BBy makE théC8ubstrat e
rel atively matthodet haaetiale dto thBecposddd weloy chpsgefkd anto knpEhéher case,
the substrate becones coated vfith t he vapori ﬁed mat er i aId i berated from
the cat hode.“CF&Fale JFOHepISItEFHRcS t HE Coafl R HeMsi 1419 PARGIEHRS coat i ng
thi ckness camvdieiadjlyistiesrdedl Sahissiybéheteedsm ohe therranp! beat botracted |
Currently, |nvproduct|on, the arc which is created has a_ tendency to drift
towards the "6t PEYI OB Y AR ot (IS 1 tE AR SYRTRR Siidé Fapor
deposi tion trakpes iPkactecthiie: WRtehBisl NARRERS k6 € i gWkitthecg9athagydd ocess,
t he vapor bujlds up on_ varjious details and creates a path for the arc to
foll ow. Thuston: Some deposition processes maintain the substrate to be

coated at the same electric potential as the anode. Other

processes use a biasing source to lower the potential of the

substrate and thereby make the substrate relatively more

attractive to the positively charged ions. In either case, the

substrate becomes coated with the vaporized material liberated

from the cathode. The rate of deposition, the coating density,

and the coating thickness can be adjusted to satisfy the needs

of the application.

Currently, in production, the arc which is created has a

tendency to drift towards the electrical supply and short out

"

the system once vapor deposition takes place. The way this
happens is during the coating process, the vapor builds up on
various details and creates a path for the arc to follow. Thus,

there is needed a way to eliminate or remove the path.

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to
provide an improved shielding arrangement for a cathodic arc

deposition apparatus.



there is needed a way to elimnate or renove the path. SUWARY OF THE

| N\VENTI ON Accordingly, it is an object of the present invention to provide
an i nproved shielding arrangenment for a cathodic arc deposition apparatus.
2 02 - 105 21 JUN 2006 It is a yet another object of thegpresens inyepnﬂm%qﬁ
to provide a shielding arrangenent as above which sustains the electrica

arc on the cathode fieraaydongrithper bpgeof & Nhe PrestaregRifig- ol @ets are
attained by the shielding _arrangenent of the present invention. In

accor dance W1 ifRedpPriettinhverergrmert shi étRfvisg "harP afgehehts fid€ use with

a cathodi ¢ afiecdepesithon appdcatushobactsdiNadqeenpactos dordmed from an
electrically conductive material, which contactor has an axially extending
shaft, broadly dOApFPERECA'THYIEEFRe8TErdriaMes &et Fheaphiekbinduct i ve

mat eri al surd,QundieRgnd PPrdHODBRichhe; gpatacdpr and shield nmeans for
preventing material from being deposited on the cup. The shield neans, in a

first aspect, corfprRSe’rE@reEmivabl Ehei REeSYH; dinyeattiathed $oialddngup. The

shield means,, i} @neRE0RG: AIPGLALn 8l SQr oMY i 58S q3,8bk £l g fed f,com an
el ectrically non- conductive material surrounding t he cup and "a portion of

the contactigrclsiany. aCGorragderaifsmed fhem cat vddict racel by sposhisitévst i ng

shi el di ng of  the iRRESERL A NMENLIQR A | .88, .9t ,h ' S ]%&q advant ages
at t endant thmertet ol, ire set fortaﬁ i I’Il t%sém%élaf ovs\anlné' %ggtggéli%g% descri ption and
t he acconpardasgladr aaipyssether gup fpkeed rigfar emcelrgheiad 5l apinctucki ke

el ement s. BRI DESOR)PILON.CF, THEGDRAE NS il Gohebed: CLAPS RSk ABgk, Vi ew

of a shielding arrangenen
for preventing material from being deposited on the cup. The

shield means, in a first aspect, comprises a removable ring
shield attached to the cup. The shield means, in a second
aspect, also comprises a shield formed from an electrically non-
conductive material surrounding the cup and a portion of the
contactor shaft.

Other details of the cathodic arc disposable sting
shielding of the present invention, as well as other objects. and
advantages attendant thereto, are set forth in the following
detailed description and the accompanying drawings wherein like

b ' reference numerals depict like elements.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross sectional view of a shielding arrangement
in accordance with the present invention.

FIG. 2 is a side view of a portion of the shielding
arrangement of FIG. 1; and

FIG. 3 is an exploded view of the shielding arrangement

portion of FIG. 2.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT (S)




in accordance with the present invention. FIG 2 is a side view of a portion
of ithe shielding arrangenent of FIG 1; and FIG 3 is an expl oded vi ew of
the shiel di ng arrangenment portion of FIG 2. DETAILED DESCRI PTI ON C}Z: Thih:_
PREFERRED EMBODI MENT(S) 3 02 - 105 Z | JUN 2006 Referringznowds thel! JUN 2006
drawings, FIG | illustrates a portion of a cathodic arc deposition

appar at us havi ng gdershingl dbngo athcaBgenenys ofritche 1pL esesd rd vveedt bept i Hs
shown therein_ the g&hOdl c arc deposition ap aratus 10 i ncl udes a platter

12 and a caPholecAA Ot FpdrF £ e RAT AHE pPRR T F1F2 PBYIRY pthft a1hiitS) 93P Ist ack

pi eces 16, 18rramgerdOt ThetBepOsdddreniapertadils 1@ EHslherheddiel udas a
contactor 22 haV| ng an axially extending shaft 24. The contactor 22 may be

formed from SAY QLS &ice d@P‘éﬁ’c"r’i%lalp?aréB‘hﬂLﬂcot|l\?€1Hﬁ’F%r“|’aH’ ¥tGdn 1enapRe art

and may havechkhBod&onskhgeh 08 hPWhel Bl ok Ser Rat ft aNo1y B 1932, QEBSEQCﬁeerS
et al. which is herebg I ncorporated by reference herein. Acup 2
h

surrounds a BoREFON Gf 1Bhealtdnttct dhe2deRRE tion eBRAGREEY 1D ftuﬁéhéént act or

22 by a flanggc{aads shewhtacévi wrhav§H§f§s@ea>21%ley EREeCh LG HGRRt a6t s the
cathode 14. The cup 26 is_preferably formed froman el ectrically conductive

materi al suchPeaSoHacspper? ard vy adranpal fros sgyorkitab 18 @Sectricgllyhe cup

26 has an UpB@Bd@@Hx}eO%a@@méﬁ%%dno%rtll?é’réfto%nézma}_hﬁaw&@{e portion 30 has
a first dianeter D, and the | ower portion 32 has a Second di aneter D2

whi ch is smaFPePtEYmrorhehein sin dl-&mePate DL NoThiss 987 el @st arbeeusdet cait - or
lip 34 in th@h?é%)fgshe¥ggylEW%%&?%%?f%gnbé régeﬂéQ%e Hgfkfﬁi has a plurality of

attachnent nenbers 36, such
A cup 26 surrounds a portion of the contactor 22 and is

connected to the contactor 22 by a flange (not shown). A lower
surface 28 of the cup 26 contacts the cathode 14. The cup 26 is
preferably formed from an electrically conductive material such
as a copper alloy material.

As shown in FIGS. 1 - 3, the cup 26 has an upper portion 30
and a lower portion 32. The upper portion 30 has a first
diameter D; and the lower portion 32 has a second diameter D,
which is smaller than the first diameter D;. This creates an
undercut or lip 34 in the cup 26. The lower portion 32 of the

Y cup 26 has a plurality of attachment members 36, such as pins,
/ integrally formed therewith. The purpose of the attachment

members 36 will become clearer from the following description.

In the past, a cup, such as cup 26, would be coated with
deposited material, particularly in the area of undercut 34, as
a result of the cathodic arc deposition process. The deposition
apparatus would have to be shut down periodically to remove the
cup so that the deposited material could then be removed. This
involved both lost time and great expense to the operator.

In accordance with the present invention, a shielding
arrangement is provided which eliminates this problem. The

shielding arrangement includes a removable ring shield 40 that
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integrally forned therewith. The purpose of the attachnment nenbers 36 wll
become clearer fromthe followi ng description. In the past, a cup, such as
cup 26, would be coated with deposited material, particularly in tkf ﬁ@e?ﬂ
of undercut 34, as a result of the cathodic arc depositbpon-process. 1*I' 06
deposition apparatus would have to be shut down periodically to renove the

cup so that dhedepeskteskimirerdfakheodhd 12hemde sf greyeHed TisretN ¥l ¥ad
both lost tinme and great expense to the operataor. In accordance with the
present i nvertiashme]t sREBRShSha © -ar FRRgERRNtSNIS LS §0i dedrimf erpaly fcraees

this probl emirchhe sshieldingranangeaent i dkd Udes sack eseNabl &g 13pi gbd 40
that 4 02 - 105 21 JUN 2006 surrounds a portion of the cup 26 and is

attached t her®t #Byebheng dtatectitent rABnbeiRg IBPoFREeH| Al ShE TP £6:i s

preferably formadulbEom & st Rligssishest R efigl-capdshas @,&ircunferential
lip 42 for preventing material from being deposited on the cup 26,

particul arl yCiTFUWHEr 9Pl Mt thiroMmayheeuhBeeetal 134 foThed ¢itleunferdmgial |ip
may be integnaldiy for Ry th tah%efabggtesﬁrﬁh%rdfgig%_e gicgf S SRAGAL Ehe

annul ar pi ece which surrounds the ring shield 4 0 itate

i nstal | ati onrimed shepbdatl of Tochdaciilhgathi Bistaddataopl andl renowfl ofated apart
bayonet slots; 44 atg14f 96 med Jin, the, i ' : t aygn

slots 44 alllslon\A/%s the ri ng'ms%hiﬁel d 40t?08€e§égocteeléj?éagg?§ g%goiij)%tr e%t%it%nﬁtgogg%
engaged posifdmedoant hlee cimPGharddr ot Bltedisen cdntbppbsioret dilgst 4n to a

di sengaged pesi 4,J0 i l.es syt e Y . .Besi des
preventing mat e%saﬁh%?%%‘t%}?ﬁ%l eégsf:%ce)%gorno{ etg%cgg Eég?&%{%t&%ﬁg%ghfgl d 40
has the advamgagedopobet i iarexpensipe2 ¢ canprrodacedand arsecpissideresult, it

can be diSC%ﬁﬂ%&t%%nn?@@?%ﬁsengaged position which enables it to be
removed from the cup 26.
Besides preventing material from being deposited on the cup
26, the ring shield 40 has the advantage of being inexpensive to
produce and use. As a result, it can be discarded as needed.
The use of the ring shield 40 is beneficial in that it helps
avoid the need to remove the cup 26 and avoid lost time.
The shield arrangement of the present invention also
includes a cylindrical shield member 50 formed from an
9 electrically non-conductive material, such as a ceramic
bj material. As can be seen in FIG. 1, the shield member 50
surrounds the cup 26 and a portion of the contactor shaft 24.
The shield member 50 has a plurality of openings 52 machined
therein. The openings 52 receive a plurality of pins 54 for
holding the shield member 50 in position. The pins 54 are also
formed from an electrically non-conductive material, such as a
ceramic material. 1In use, the pins 54 rest on a surface of the
cup 26.
The shielding arrangement of the present invention further
includes a telescoping sting shield 60 which abuts and overlaps

an end of the cylindrical shield member 50. As can be seen from
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The use of the ring shield 40 is beneficial in that it helps avoid the need
to renpve the cup 26 and avoid lost tine. The shield arrangenent of the
present invention also includes a cylindrical shield menber 50 for rield JUN- 28
an electrically non-conductive material, such as a ceragd ¢ 1sterial. As
can be seen in FIG 1, the shield nenber 50 surrounds the cup 26 and a
portion of tims.cant abkoshsdlaf b024as T hekishi ebdtenber 5 dvasvarphpsad ity of
openi ngs 52 machi ned herei.n.. The openings 52 receive a plurality of pins
54 for hol di T ltoﬁleogh%}é?d’s%r]rﬁiep‘egﬁ% Flg(g‘osi tion. The pins 54 are al so
formed from an elteet preadhae rRENtaONEhTE IV eneideer bal fusiledr @S e@enteram C
material. In use,_ﬁéhg gi r1f5 54 rest on surface of %}he ct:#@ 26. _The
shi el di ng ar?PEifgeRent T8F THS pAEEEAL T hBh{TEnPRrfhetnd iHE G885t a4
t el escopi ng wdidNGgshhgl df GRhtwhtiigh apudspaideaven! aps stk 1enNdefbethso, it
cylindrical shield nenber 50. As can be seen from5 21 JUN 2006 02 - 105
FIG 1, the §Hi &% 661 hAsT E VI B PoFERATSE2 which overlaps a portion of
the shield nmenberit5Qs Ipgafuresence ofectdaashivekd ePQrf Uetbesagyevent s
material from being deposited on the cup 26 and the shaft 24. Here again,
if material Ys-éPEsPEedc®n ENSAPRI Y TREMPEE c50ICi ¢isROARHE 655PFy renpved
and repl acedshildldisgaRRasienduitilatat Def £ hasbeghepf oVirdad s, naagcor dance
with the present invention a cathodic arc dispoSable sting shielding which
fully sati sffl’%‘éafttﬁ@eébf%%tfsqrtrl?eél%?l’at?ﬂfo%dvaﬁlﬁaé%st%%tpffe@@ﬁ RBY @2 T or e.
Wil e the prgseniedin¥eltl fika Nas cheefosesar ikedpkbp; e &@laexknet specific
enbodi nrents thereof, other alternatives, nodifications, and variations wl|l
thereof, other alternatives, modifications, and variations will

become apparent to those skilled in the art having read the
foregoing description. Accordingly, it is intended to embrace
those alternatives, modifications, and variations that fall

within the broad scope of the appended claims.



becone apparent to those skilled in the art having read the foregoing
description. Accordingly, it is intended to enbrace those alternatives,

nodi fications, and variations that fall wthin the broad scope of the
appended clains. 6 2 1 JUN 2006 WHAT CLAIMED IS: 1 A shiel ding ar# hdbkdhht
for a cathodic arc deposition apparatus, which cathodic are deposition
appar at usVHAJI GABMEDISht act or forned froman electrically conductive
material and having axially extending shaft and a cathode, said shielding
arrangenment conprising: a cup formed froman electrically conductive

mat eri al 1surroundlielfing arpapémen for $ajathodlvahic dbpsitibnrappeathgr whichvent i ng
material frombeing deposited on said cup; and said shield neans conprising
a renovabl e ricA§odiRi atcd depasHione APRATHBE tingludesy ag gpriactef formeda fromy @ngi ng
arrangenment a I i . i (e Iy & el d.y r,med froma
st ai nl ess ste%ﬁgﬁg?g?f%@q&%g%ghéﬁF§¢gﬁﬁéﬂgﬁgaﬁgéhgg?ﬁggﬁlrg#ﬁgm%gaclaim 1
further conpr icathode, said@hieldigg arsdrigemdntwmprging: ci rcunferential lip. 4. A

shi el ding arrangenent according to claim21, wherein said shield nmeans

conprises a sl eeve 2 @Pnioamed dfam an slestngally Lonductiys -TBYRRIUFPENHEE @ i al
sur roundi ng SZ)'oﬂio?l“Bfa%id Ansh! @lidh "thedy %&gng%%tn?g“rﬁétgﬁag frofh %%ﬂflgm 4,

wherein said electric y nhon- conductive teriral” conprises a ceramc
material. 6. Aepdsited dhngidaupgamgenent according to claim4, wherein said

sl eeve has a portion which surrounds a portion of said shaft. 7. A

shi el di ng ar r angensaid SQE&%WWWQ?F% %CH}OVPWFt%rS%%‘ﬂﬁWCSF%ﬁlre“ély

t el escopi ng sgb Q‘ﬂdéﬂé el d positioned around said shaft and abutting an end of
. S

sai d sl eeve. 1'el di ng arrangenent according to claim?7, wherein said
t el escoping sting

2. A shielding arrangement according to claim 1, wherein said ring shield is

formed from a stainless steel material.

3. A shielding arrangement according to claim 1, further comprising said ring

shield having a circumferential lip.

4. A shielding arrangement according to claim 1, wherein said shield means
comprises a sleeve formed from an electrically non-conductive material

surrounding said cup.

5. A shielding arrangement according to claim 4, wherein said electrically non-

conductive material comprises a ceramic material.

6. A shielding arrangement according to claim 4, wherein said sleeve has a

portion which surrounds a portion of said shaft.

7. A shielding arrangement according to claim 4, further comprising "a
telescoping sting shield positioned around said shaft and abutting an end of

said sleeve.

8. A shielding arrangement according to claim 7, wherein said telescoping sting

shield has a skirt portion which overlaps a portion of said sleeve.



shield has a skirt portion which overlaps a portion of said sleeve. 7 21 JUN
2006 9. A shielding arrangenent for a cathodic arc deposition apparatus,

whi ch cathodic arc deposition apparatus includes a contactor fornmed from an
el ectrically conductive material and having an axially extendi?g sﬂﬁ%& and a
cat hode, said shielding arrangenent conprising: a cup forned f mY
electrically conductive material surrounding a portion of said shaft;

shiel d means fArshivldivgnirragenehteforab Eatioodid arn glepeyiiei tapgaratussaitdclcup  sai d
shi el d means conprising a renovable ring shield attached to said cup; and
sai d ring shi <atodigyary dgpptition appyrays Wdeeta sppfagtonnfamed frampmaving a

plurality of 0 rbm%r gﬁagii | I t | ow sai d
ring shield tgeq%:zﬁ%gﬁ?%ggg et V\lg%t%%eln;g{gge %f%@gigg{g%gﬁlgo@?i%ﬁ? 10. A
shi el di ng ar r asagridesaid shielding atrangtntenacampheypasi t i on appar at us, whi ch

cat hodi ¢ arc deposition apparatus incl u_dei\s a contactor formed from an
el ectrical ly conduct PR formed rfram aangleqicallyconduetiveamptprial swrindggshait and a

cat hode, said gshi; | angenent conprising: a cup forned from an
electrically onéﬁlcgtl’g\%giﬁrr% érial surrounding a portion of said shaft;

shield nmeans for prshwdineass foaprventingf matenididiong beiag dspdsitdd onssidicdp cup  sai d
shi el d nmeans conprising.a.sleeve fornmed froman el ectrjcal Iggd;on- .conducti ve
material surroundi igdseld ngans sampriging @\ yemAvaple, gng shiskd atiashethiocstid ur r ounds
a portion of said aft; and said sleeve having a plurality of openings in
sai d upper portrdbn and wherein said sleeve is nounted in position via a
plurality of pins pagbtingshitlkiraumg aplurhliopefibaygset slots ardl stid ewphaving
arrangenent accor ding }o cl aim 10, vvhetr ein said pjns are ceramc _({)i ns.

a plurality of attachment members for engaging said slots so as to allow sai

ring shield to be rotated between engaged and disengaged positions

10. A shielding arrangement for a cathodic arc deposition apparatus, which
cathodic arc deposition apparatus includes a contactor formed from an
electrically conductive material and having an axially extending shaft and a
cathode, said shielding arrangement comprising:

a cup formed from an electrically conductive material surrounding a
portion of said shaft;

shield means for preventing material from being deposited on said cup

said shield means comprising a sleeve formed from an electrically non-
conductive material surrounding said cup;

said sleeve having a portion which surrounds a portion of said shaft;
and |

said sleeve having a plurality of openings in said upper portion and
wherein said sleeve is mounted in position via a plurality of pins passing

through said openings.

11. A shielding arrangement according to claim 10, wherein said pins are ceramic

pins.

12. A cup for use in a cathodic arc deposition apparatus in conjunction with a

replaceable ring shield, said cup comprising an upper portion, a lower portion,



12. A cup for use in a cathodic are deposition apparatus in conjunction with
a replaceable ring shield, said cup conprising an upper portion, a |ower
portion, 21 JUN 2006 and a plurality of attachnent nmenbers integral

formed with said | ower portion for supporting said ring shield. 13. %mdM%

ara |owar portd dnphEuiel B méfRES BRI SR v bl IO & T4

A cup accordi ggnioﬁ fﬁllﬁipﬁbliﬁ suvdefn@ishiesdi d cup is formed froma copper alloy.
15. A disposable ring shield for use in conjunction with a cup nenber of a

cathodi c arc deposition apparatus, said ring shield conprising: an annul ar

romver i ect fy° b U LR 12, e B E RS R A AL HII BRI Ol i

menber ditec sal I'sposa rirn

15, wherei n sahdlsAd oW poftRomles a sadvthdidntktén Ipssahg shidr fireddihmerer.a st ai nl ess
steel material. 17. A disposable ring shield for use in conjunction with a
cup nenber of a cathodic arc deposition apparatus, said ring shield

conprising: a l.ar,. f V| i i iR, for
a1 achi ngoa d A BifEEEIm 13! bhdhe Gd ST AR Bl Bonel BRS¢
conprising a plurality of spaced apart bayonet slots. 18. A disposable ring
shi el d accordi n%_to claim17, wherein said slots are positioned above said
ci rcunf erlént i &4 disppsabde ring shield for use in conjunction with a cup member of a
cathodic arc deposition apparatus, said ring shield comprising;:
an annular member having a circumferential lip; and

means for attaching said annular member directly to said cup.

16. A disposable ring shield according to claim 15, wherein said annular member

and said lip are formed from a stainless steel material.

17. A disposable ring shield for use in conjunction with a cup member of a
cathodic arc deposition apparatus, said ring shield comprising:
an annular member having a circumferential lip;
means for attaching said annular member to said cup; and
said attaching means comprising a plurality of spaced apart bayonet

slots.

18. A disposable ring shield according to claim 17, wherein said slots are

positioned above said circumferential lip.



