; qr e3eYhV$(6Th?E) FAN JET NOZZLE FOR USE W TH ULTRA HI GH PRESSURE LI QUI D
PHASE CLEANI NG MEDI A FOR USE | N DEFLASHI NG APPARATUS BACKGROUND OF THE

I NVENTION 5 Field of the Invention The present invention relates to a fan
jet nozzle for use with an ultra high pressure |iquid-phase cleaning nedia,

which is used gsany ﬁ%@%%ﬁ?&%nu 1Oh Ariefigshy SJGQEaEgﬁ% us for

renmovi ng fl ashings during acture of sem conductors, he |ike.

Descripti r l.es s, which have
beon 15 CORTen( TNy ok SR Utadt BBt P BeaRbRE 4565, 768, o
5,417,607, and No. 5, 052,624. Anong the above enunerated patents, in case
of said U S. No. 4,365,758 and No. 5,417,607, their nozzles are conposed
entirely of a zype har d gllog and are fornmed with an arched 20 cross
groove or wedge- dNHoPEnT %rIﬁ%ﬁN%Iﬁg a nozzle bore. The super hard
all oy and the above nentioned particul ar shape of the nozzle bore, however,
cause a di sadvantage in that only a relatively thin anount of materi al
remai ns around the nozzle bore after processing. As a result, if a

di schar ge presdirtd 25T fBEeAR¥ERNL¥He di scl osed nozzles tend to be easily
wor n and damaged at their nozzle bores, thereby suffering froma
shorteni ng i n ITeespEeseHer ebYenkRN nBR1 AL t tai Bf il t J¢r neRelAaoLoies to
endure an ultra high discharge pressure required to renove flashings during
t he manufuset uvethof agenilEoadiabr Pre®siurec dsigjudii-phindeasdehad ngatreqitial). S

No. 5,052,624, the disclosed nozzle is fabricated by individually

processi ndti@nozzl euséd aaml anmnogzbenhbhHercdmponenée fof ned i alefdfasaingzzl e
bore, and then fixedly attaching themto each other with an adhesive. Such
a f@bri catpgparatasnefor howenesting sf lansuirigbl dufbng 1xheassapn dakicitonodue to
difficulty in control of tolerances of interactive respective conponents
duri ng nemnfiszctguictigrsFuehbetheslike. a joint regi on between the nozzle tip
and nozzl e holder is vulnerable to external shock, and the nozzle tip is
whol |y exposed to the outside, there is a risk of danage to the 15 nozzle
by carel essness in handling. Furthernore, as a result of processing the
nozzle tip to heserapteébangat €k tReARswar setsl ot penetrating therethrough, a
relatively thin amount of material remains around the nozzle bore after
processing, reslabiclesi N & St rfugt urgypevul Repabik| ty Wi dhhe nozz! epkien
itself. 20 SUMVARY OF THE | NVENTI ON Ther ef or e, t he present invention has

been st udiedcandodavelopeddd) vigwe of gt Beigboye probliens, apg:bhas geveral
25 objects as follows. 2

4,365,758, No. 5,417,607, and No. 5,052,624.
Among the above enumerated patents, in case of said U.S.
No. 4,365,758 and No. 5,417,607, their nozzles are composed
entirely of a super hard alloy, and are formed with an arched
20 cross groove or wedge-shaped notch for forming a nozzle bore.
The super hard alloy and the above mentioned particular shape
of the nozzle bore, however, cause a disadvantage in that only
a relatively thin amount of material remains around the nozzle
bore after processing. As a result, if a discharge pressure

25 increases, the disclosed nozzles tend to be easily worn and

T
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It is provide a f~ |iquid-phase which can 5 consequently acconplished a
primary object of the present invention to n jet nozzle for use with an
ultra high pressure cleaning nedia for use in a defl ashing apparat us,
maxi m ze durability and wear-resistance and extend |ifespan thereof. This
objective is by virtue of the facts that a nozzle tip of the nozzle is
conposed EMageslypet hahgimmt eprale skirass dithesrBYhadihgenlmd ghierorhardness
and durability than conventionally used super hard alloys and is fixedly
enbedded shesit@aiagnépziléfespan| deeradfongd siekiagi A, danfichkl fFagitdes
above and beneath the nozzle tip are processed to converge and comruni cate
with eachanzies itesiedelurike anoxiiteat hdgbodascharge hprvesare etdqytrietaltonozzl e
bore, thereby allow ng the nozzle bore, a region which nay be extrenely
worn or damayed fbhgshiongs tdar ingghthtsmpnessaterd iqflistrplasducteani ng nedia in
use, to be forned inside the nozzle tip. It is another object of the
preSent inventilon ¢asegprofi deid hanthet mazzhe U0s.usw.wi3 o5 e2latr anki gh
pressure |iquidphase cleaning nedia for use in a deflashing apparatus,

whi ch 20 discduiskableofadre mass Miaduetiedn wndieanvasehiEve @asecobigyality
managenent including control of tolerances. This objective is acconplished
by fixedinpzenbeddingarad n9zabez1lé phohaéderarnenal echahdesnt BEoughsinteri ng
so as to prevent external shock frombeing directly transmtted to the

nozzl e 2%drep, W bied! FOReaDyt Aeta¥Riay ! tapReaANEL10f ot her NQzzhe sand 3
the installed position of the nozzle tip inside the nozzle holder to be

const ant layneai gal Ntk Wabt4ea el oRMmdiH&9r loweleict vEeyQf, {g,nozz)e tip
and nozzl e hoider obtained fromthe sintering as well as enabling the
progessi f e .5 re 4 qybeuniniaornly r.far f I d
ey P TR R s o S L S R
inventio . de a et noz r e wyt h. ul i ressure
quuid-pﬁgggrgFggk?ng ﬁ% éi afpusgﬁfmﬁé§e g%laﬁh?%ég ppaﬁéﬁ%égégﬁfi i'ch can
maxi m ze ¢ an_t eof . 1 4 i 7] g o] t] I t he
processiggrgﬁég’ng%gﬁé %o%é?hQQﬁ%§Qﬁ§ g%?ﬁ%gﬁigh%cggﬁgﬁ%é%gﬁ Igig#Fg@%ng t he
pr ocessi t I e.to ically perforped_at regions . above
and beneggﬁggﬁeq%oggﬁéeﬁﬁgeéﬁF%iﬁggeﬁﬁaﬁngﬁ?thgg?di%geeg Zééelglﬁeﬁﬁg
performed.to.tranpsversel enet rat.e, t hrough the_nozzle,.sp that .the overal
out er pe?”ihﬁﬁééfyg?%a?%i 5‘%1 1ﬁfﬁee %tleldg’rgﬁ'ﬁ?ﬁs.lslﬁ ’éjc%lbr%ﬁgaénaﬁet % %@e
present inveTtion, t he. above and gthgé,objects an be accoE?Iished b% t he
provi si oR°6FLE PENCHFIRNESSZ 118 FEPILLRI W CHEEACETPF S RYIF prsdiir &

| i qui d- phase cl eanin nedia¥for,use in a deflashing apparatus conprising: a
nozzl e hBEAERSFHEGr AAP| JOREHT nFHY 01 BRERS3R ao hRRGH & | TN t6F #18Gper

hard materi al such as dianond, the nozzle tip being secured inside the
[ ecess oPePﬁErﬁBi%$eth%¥%%ﬂn¥ﬁ¥bug% relatively thin amount of material

remains around the nozzle bore after processing, resulting in a

structural vulnerability in the nozzle tip itself.

20
SUMMARY OF THE INVENTION
Therefore, the present invention has been studied and
developed in view of the above problems, and has several
25 objects as follows.



25 sintering; and a center nozzle hole having an elliptical shape, 4 t he
center nozzl e hol e being obtained as upper and | ower nozzl e bores above and
beneath the nozzle tip are processed to converge and conmuni cate with each
ot her inside the nozzle tip, wherein both the upper and | ower nozzl e bores
have an arched | ongi tudi_nal_ _sectional shapg and a cross. section shape
wherein its wi ? cr%agggan r PR nfﬁf E%%réﬁfs§ﬁ ded¥FasEY t bar d
bot h si des_ thereof, .t hereby achieving t he eLIkpticah sha?F f the center
nozzl e h&"E " BeteriB yISonBO6F T hETipPaF XAG"I 8le M 1i872 Nd BorESSTEY 10 be
processed .int.o, a.circul.ar cone shape,. and the other_one .of the upper and

| ower nogifﬁuﬁgfggsﬁaﬁlﬁénbP8c8§5é8 f8Thase Hh Ardkkns AT S,
sectional .shape and a crqss sectional, shape in that its width increases

t owar d a‘ﬁ@ﬁ%br ?ﬂ%reﬁpxéﬁdzﬁecr%%ﬁéhi% r 2Bt hWePrgeEetheradfe t Rfeby
achieving the 15 el liptical shape of the center nozzle hole. BRI EF

DESCRI PTIGONSOEUEAL LBRARKKERA The 1 B8R arfd G1eRdr obj Bk, Jifialias ahd ot her
20 advantages of the present invention will be nore clearly understood from
t he fol | AR rdésartedydesicitivst ioh thtkefGts cojlunet nenzig t hiphef the
acconpanyi ng drawings, in which: Fig. 1 is a |longitudinal sectional view

i |1 ustratiafglén ispernpeteporfi en Birexr v end erictlor daditeani hiamond

preferred 25 enbodi nent of the present invention; 5
having a higher hardness and durability than conventionally

used super hard alloys and is fixedly embedded inside a nozzle

10 holder through sintering, and that regions above and beneath

the nozzle tip are processed to converge and communicate with

each other 1inside the nozzle tip so as to achieve an

elliptical.nozzle bore, thereby allowing the nozzle bore, a

region which may be extremely worn or damaged by.an ultra high

15 pressure liquid-phase cleaning media in use, to be formed
inside the nozzle tip.

It is another object of the present invention to provide

a fan Jjet nozzle for use with an ultra high pressure liquid-

phase cleaning media for use in a deflashing apparatus, which

20 is suitable for mass production and can achieve ease of

quality management including control of tolerances. This

objective is accomplished by fixedly embedding a nozzle tip

inside a nozzle holder through sintering so as to prevent

external shock from being directly transmitted to the nozzle

25 tip, and by allowing the overall appearance of the nozzle and



Fig. 2 is a longitudinal sectional view of the nozzle of Fig. 1 viewed from
a different direction; Fig. 3 is a top view of the nozzle of Fig. 1; Fig. 4
is a bottomview of the nozzle of Fig. 1; 5 Fig. 5 is a perspective view
illustrating a state wherein half of the nozzle is cut away in order to

concr et elghexphatam tde EBE@E&&E er Uk dIr 800 1Ehe Rz 7l & showpel B FHigs - 1

to 4; Fig. 6 is a half broken away perspective view 10 illustrating another
embodi mer, 10fe 1t Mg neézlc%n'sraaﬁeﬁ r@l%%%awn%e the & toENugntian.g hgi ng
shown corresponding to Fig. 5; Fig. 7 1is hal'f broken away perspé%tlve _

view illustrating aoéuaggeao%gged't nto 0 agng@zawgw 3geQl ﬂéacgr& W th

the present 1nvention, being orresponding to

hal f_br ok, anay. RRLSPeEt | vey i ew LhLustigt tng ﬁgcgggmﬁro%ﬂgo%%ﬂt of

the nozzle in accordance wi e present”invention Sho

cor espo g ctional view nozzl e of

. T 4 it Pt TRt RS TR oapy e EneRinaPEaht Sgoesi O of
the nozzlggln ac;organce with the present invention, wherein it is nounted
in a def I%hiNE? FRt us. 25 6 DESCRI PTI ON OF THE PREFERRED EMBODI MENTS

Ref erence w | | om1be reater detail to preferred, enbodi nents of
the invention, 18 gg% qﬂﬁ APRIFFY uSEr dthsd @r??93$e188885b3%yFﬁg

dr awi ngs. v%erever 035|ble the same reference nunerals w be used
t hr oughoWr FH&ESdZa Eﬁbsj%mdn?ﬁ%1%e§%¥lBF?oHlFB PBf &l tEs @H@hséﬁﬁﬁﬁPrﬁlke
parts. Referring to Fi 1 to 5 illustrating a nozzle in accordance with a

or ef er r ed-1ME6aPREAE 6 e?ﬁé“ﬁr@%@h% fori weent? on, dehlea 57 ePReedityRat ed as
reference nuneral 1, is configured by preparing a nozzle tip 10, which is
maHe of aPsgPecaampxiias diitesPRnaghGirarsngy aiaiséeinpngaregenside a
recess 22 defined in a nozzle holder 20 through sintering. Certain regions
above and:d¥€ae€at Bip halurdrsl ethep PEPCESE1DS ppbecassedzebef draneauppelThasd
| ower nozzl e bores 40 and 60, and these upper and | ower nozzle bores 40 and
60 conveﬁ@ée@ﬁdV@oﬁﬂUn&@@@@pbdﬁhaéabh eflReringsitde tprecrmyyireg top tBeso as
to forma center nozzle hole 50. The center nozzle hole 50 has an
el lipti calozghgpeomBottot be wepdricaddyl pwarforoezl ethoresidds ando?® 6@dhave
an arched | ongi tudi nal sectional shape and a cross sectional shape wherein
its w dt lpeneatbasgse t anarzdea ttignt githher eof mandmdecreases t onatrehdobll si des
thereof, resulting in the elliptical shape of the center nozzle hole 50.

15 being performed to transversely penetrate through the nozzle,

so that the overall outer periphery region of the nozzle
remains.

In accordance with the present invention, the above and

other objects can be accomplished by the provision of a fan

20 jet nozzle for use with an ultra high pressure liquid-phase

cleaning media for use in a deflashing apparatus comprising: a

nozzle holder internally defining a recess; a nozzle tip made

of a super hard material such as diamond, the nozzle tip being

secured inside the «recess of the nozzle holder through

25 sintering; and a center nozzle hole having an elliptical shape,



Around an outer periphery of the nozzle holder 20 are 25 preferably

provi ded reference position indicators 24. The 7 reference position

i ndi cators 24 serve as positioning standards used to continuously keep the
nozzl e hol der 20 at a predeterm ned position during the processing of the
upper and JowanRezzbe, boresl 4baang 6Bradnedsas nspret anibn s dwrds S5
required for installing the nozzle holder 20 inside a nozzle assenbly 2,
whi ch wi Il ke exphakneghhenaimalther théhenshalpe afipsueher epeeearEedosict i on
i ndicators 24 may be appropriately selected from anong sinple marks,
grooves, QI RLher Juar kemsushanes withoeeasi oshdenamsticde lthd mazw prevent
enbodi nment, nozzle tip 10 is nmade of a super hard material such as

th
i ndustri | theopezzheahobder 20zikSei boeenahbyedehi medthad a t op
or botto%%gggggfﬁg?gngajthp?ﬁ% recess 22 so that the nozzle tip 10 is
central |y, mount ed i_nsi - [eCR88e28ndl B 8HEHs asaPtiBredsIsdBd evhdrea nl5
recéss Zzl?%glc uéﬂgnea Wit ttlrzgﬁsailnt er?ﬁg rz;gent, which is obtained by m xing a
car bi de powder .such as e tilaniumew tiha-ddmdahdpaysteresseeh as
cobal t anHt%ié%gE%'ﬂﬂﬁ%éggégngggggg 6%ocess is perforned at a high
tenperature of  a xi mately, | 200 deg andpachigh piessarei®fical
approﬂnnﬁ?W%F%Cngg ﬁﬁ%ﬁﬁ%ﬁ%@%&ﬁfgqégggg%%ntine?er.eln thiS\Mgf a
sintered Iayer(gg i.S pro ucedob%Egeﬁgléhe nozzl e hol der 20 and the nozzle
tip 1C, aftFPS AdpteETTSEchiCé7e i nteractive, firm coupling between the

nozzl e holder 20 and the nozzle tip 10, T ef o, ad | onere nozzd £ es 40
and 60 are proc%%%%ﬁﬁa £ o exH $¥f %Bpgﬁé%%?r%%onlc proé%ssing égﬁaod

using a nickel 8 oscillator. In 1he above_processi thadk - a Yy agessi ng
f r d§uencybg sPERFeSERY %%t%p%rﬁkfﬂ%i%ﬁycﬁ%?k g%ﬁkigaf&(%?%g%smngranplitude i's

selected to approximately 3.0 mcroneters, and. used parti i nd
powder . FEben thEStppaf ARHSFoWSE25es PREESoMPhdhdrs césste%ee%o?{z%eéjh%ﬁer
20 and the nozzle tip 10, and then the sintered Igyer 30 %%d %Qgtpgggie tip
10 are precebsdd iangidersdssilonsechéPedy N3G ng the® uppsr "and T 6wer- nozzl e
bores 40 and 60 to be processed so that the center nozzLe hglerggfhg%&ng
the el |ipshept shapbaks iter wadtht 1ACTO2P8Fi bAMRRrd tHe-Thpelr and” | ower
nozzl e bores 40 and 60 converge and conmuni cate thh each qt.her.. Reig ring
to Figs. BeandaZes| |luanarst i hgtlli iridiesnt CRkP P ef EPFEEPEMSAENTY o %he
nozzle 1 in accordance with the present invention, respectively, one of the
uppey andellaweridslnszape bbriwe 4erded 6023L8 PPoétessed into a circul ar
cone shape, and the other one of the upper and | ower nozzle bores 40 and 60
is processed to have an arched | ongitudi nal sectional shape and a cross
sectional shape wherein its width increases toward a center thereof and
decr eases t owar grRI@FhDESOREPTION 08T BHE, DRBBINGS ng in the el liptical shape
of the center nozzle hole 50. Considering these enbodinents in detail,
first, in the enbodi nent shown in Fig. 6, one of the upper and | ower nozzle
bores 40 and 60, in particular, the upper nozzle bore 40 is 25 processed
into a circul ar gene shape, amnd t behet hepbpaetef t heapures and other

20 advantages of the present invention will be more clearly
understood from the following detailed description taken 1in
conjunction with the accompanying drawings, in which:

Fig. 1 is a longitudinal sectional view illustrating an

important portion of a nozzle in accordance with a preferred

25 embodiment of the present invention;



upper - and | ower nozzle bores 40 and 60, nanely, the | ower nozzle bore 60 is
processed to have an arched | ongitudi nal sectional shape and a cross
sectional shape wherein its width increases toward a center thereof and
decreases toward both 5 sides thereof, thereby achieving the elliptical

center nozzle le 50, _In t Loen 0 in Fig. 7, .0ne of -the _upper
and | ower nozzﬁggbo?eés4% énggggggghgga% ?Qh aﬁ% %%éﬁﬂ%é;ﬁh%uﬁgﬁ%%ebgfe 60

is processed i,nto a circular ¢o shape,. and .t he other 10 one of the upper
and | owe lﬁbz}lglﬁg?ésfﬁamaﬂd %€55¥E§§§%&rﬁ; e Upper nozzle bore 40 is

processed to have a archeg | ongi tudingl sectional shape_and a cross
sect i onal shapguﬁhegeFﬁ Pt oﬁﬁﬁgﬁwiﬁtrgg%égx?ﬂﬁh9$ glgenﬁer t her eof and
decreases toward both sides thereof, thereby achieving the 15 ellipti cal
center nozzle K% §0?5AﬁaE9EFﬂ@ GERc f@5¥rF@§9§r8@a§l§ee ‘fromFigs. 6
and_ 7 in detail, as a result of processing one of_the upper and | ower
nozzl e bores 463&nd 80 LAt 0?a REFRAG Con¥18Hapal L phkFa YT | & bSté ths
adapted to have a circular cross section wthout 20 exception. Then, as the
remai ni n§hepsdsi falédnefi Shsr svegded igs SitatdedYalidy ©1giet L ey cgeheéyge and
communi cate Wi th each other, the horizontal region where the center nozzle
hol e 50 iexpladat gitei snterded B rHgrerancél Ithgt nearlshapewnwinhFdgeh a
technical feature, even if the nozzle holder 20 is horizontally 25
di spl acedomdt:thin a certain angular direction, the processing of 10 t he
remai ni ng opposite nozzle bore is equally performed al ways regardl ess of
t he displacenedtiadi recti o8 ofe t HEelfozzZbeokwt deaway perspective view
10 illustrating another embodiment of the nozzlev in accordance

with the present invention, being shown corresponding to Fig.

5;

Fig. 7 1s a half ©broken away ©perspective view
illustrating a further embodiment of the nozzle in accordance

15 with the present invention, being shown corresponding to Fig.
5.

Fig. 8 1s a half broken away perspective view
illustrating vyet another embodiment of the nozzle in
accordance with the present invention, being shown

20 corresponding to Fig. 7.

Fig. 9 is a sectional view of the nozzle of Fig. 8.

Fig. 10 1is a sectional wview illustrating only an
important portion of the nozzle in accordance with the present

invention, wherein it is mounted in a deflashing apparatus.

25



20, thereby achieving the elliptical shape of the center nozzle hole 50.
This results in an advantage in that the formation of 5 the center nozzle
hol e 50 using the upper and | ower nozzle bores 40 and 60 can be nore
conveniently and constantly achieved, resulting in ease in control of

t ol erances. Ref %EEEQTE8§F693HH§ E%Rtblﬂﬁﬁéﬁ§%ﬂﬁ% et another_enbodinent

of the nozzle I'n accordance W th the presen ention, one of the
upper and | ower nozzle bores 40 and 60, nanely, the |ower nozzle bore 60 is
processed into a circular cone shape in the same nanner as shown in Fig. 7,
and t he other %g% of the ugfer agg%lomer nozzl e bores 40 and 60, nanely
t he upper nozzI"E€*6GFBCROYE ST pPYL éﬁ“#bJﬁhﬁgeéﬁeéreﬁEﬂlﬁSt?OREﬁQQEfeﬁaI
sectionaggg g pe and a_cross, sectional shape wherein its width increases
toward a SEERCEPERher 86f ThRgl HEN ¥¥es W#@Sb@ﬁh@i%s%%eﬂeﬁst&%@ﬂeby
achieving the elliptical shape of the center nozzle hole 50. In addition to
t he? basi ¢PcofrPPguRBEPBRANYIRY pAESEARI_ nhdiisRaVIeIspBerFiARI y TR sIFGWE t hat
a cross slot 32 may be formed throughout one side of the bottom of the
nozzl e hdederepeei Pupereksaridl mes Wsschghirpughgiti thee deifings aridortheo a
conventional one. Although the present invention does not illustrate it
speci f i cSlEISgrRBE PR, Lo eafradertot shachime eow driiksupasther 25 nodifications in
addition to the above described various basic 11 configurations shown in
Figs. 1 to 7, Refesusngonponéigs, fbr texahpl elludieradboge deswoidied dnoss
slot 32, may be additionally forned even if they have no relation with the
essence e@fccohdapresemtithnvent i onefamkd t embodignesdi d dhat thet hegsesaht
nodi fications are included within the technical scope of the present
i nM@nt i oinvEhgiodp ithkeustozatles alestiameteheras nréfergrmezz| eumdrdlnel pr esent
i nvention configured as stated above is nounted in a deflashing apparatus
in use. kohftibusedadyshwparingi ¢ Adzz1k0 figsto, t kaiBpzZlse dades bnskal | ed
to the bottomof a nozzle

super hard material such as diamond, and securing it inside a

recess 22 defined in a nozzle holder 20 through sintering.
Certain regions above and beneath the nozzle tip 10 are
15 processed to form upper and lower nozzle bores 40 and 60, and
these upper and lower nozzle bores 40 and 60 converge and
communicate with each other inside the nozzle tip 10 so as to
form a center nozzle hole 50. The center nozzle hole 50 has an
elliptical shape. Both the upper and lower nozzle bores 40 and
20 60 have an arched longitudinal sectional shape and a cross
sectional shape wherein its width increases toward a center
thereof and decreases toward both sides thereof, resuiting in

the elliptical shape of the center nozzle hole 50.
Around an outer periphery of the nozzle holder 20 are

25 preferably provided reference position indicators 24. The



shaft’ 3 constituting a nozzle assenbly 2. Inside the nozzle shaft 3 is
defined a fluid channel 3a. Then, the nozzle |, a seal 5, and a filter 6
are successively disposed inside a nozzle cap 4 formed with a center bore
4a, and the nozzle shaft 15 3 and the nozzle cap 4 are screw fastened to
each other for their proper utilization. In such an assenbled state, if an
ul tra hi giti5*E886r 8OPL§uPT- b‘ﬁ‘é%@‘é‘?lésarﬁ%gser@@l as( ﬁ’@tSlEh@Whl)g %t@u%@pﬂdsed
through the fluid channel 3a, it is purified by passing through the filter
20 6, and'¥en §he %%IP‘FWWSCJJYeanIF?ﬁjJ meehie |§O€I¥£%hahgb@81to 2he etit siade by
way of the upper nozzle bore 40, the center nozzle hole 50, the | ower
nozzl e borEdSGermhactheoséhiter Boréndatbe precassihe oépthelmp@edemnd8|nce
the center nozzle hole 50 has an elliptical shape, 25 the cleaning nedia is
di schar ge@wert on@zzypi baresart @ ypedstaleanp2 as whesteili athenc| samidyg deedi a
spreads widely, resulting in enhancenent in cleaning effects. In this case,
by ¥irtueegfuitrhe ffaot inettaltliegcerteernowzid ehdbder 500 ttheidegieomsadijeect ed
to the highest pressure, 5 is fornmed inside the nozzle tip 10 made of a
super hargseabéyi &I, shdkhasridilamenedxpéuenedf hane hd ftaehi giTher essipee of

| i qui d- phase cleaning nmedia is supplied thereto, the nozzle 1 of the
present iswednt kefle camces ufdosaiephl yideiasa tdie hzghe@gzpb@88§@§t€PEiatel
considerably inprove an acceptabl e discharge 10 pressure and durability,
thereby oeplleatzdng tdn | bohd oribeeeofardker, agelefiaashi &8 BLAEESS;arASus
apparent fromthe above description, the present invention provides a fan
j et nozzlseabes ap dttdsidn ter@ssure |iqui d-phase cleaning nmedia in a
defl ashing apparatus. 15 According to the present invention, the fan jet

noggzl e is confirgured pbResdeh anfashicent,t hat aonezzl€id i i wade of a super
hard material such as di anond having a hlgher har dness and durablllty t han

conventi @ngkly hﬁ%@dméﬁggiaﬁ_‘aEQﬁﬁd ggy%a@gth%ﬂ | xedlonLmedded J nsi,de.a
nozzl e hol der through a sintered 20 iayer, and that régions a Sove -and

beneath t3680230e;51 PnBlfnPAF GRSaAHNLE apesghapdbé [ Q0zzl8.args so

t hat they converge and conmuni‘cate wth each o I NSi nozzl e tip so

as 1o achigre Ak ehLLoLL caly cghl ahag Z@expgm epeby, agLowdg Lhe center

nozzl e ho e region mhlch may Femel rn or nage y Yan
ultra h'%@uﬂ%@ﬁsq %1héq%ﬁéz§%cess 22. In such a mounted state, the

15 recess 22 1s charged with a sintering agent, which is obtained
by mixing a carbide powder such as tungsten and titanium with a
binder powder such as cobalt and nickel. Then, a sintering
process 1is performed at a high temperature of approximately
1200 degree.C. and a high pressure of approximately 300

20 kilograms per square centimeter. 1In this way, a sintered layer
30 is produced between the nozzle holder 20 and the nozzle tip
10, and is adapted to achieve interactive, firm coupling
between the nozzle holder 20 and the nozzle tip 10.

The upper and lower nozzle bores 40 and 60 are processed,

25 for example, by an ultrasonic processing method using a nickel



phase cleaning nedia in use, to be forned inside the nozzle tip. Wth such
a configuration, it is possible to maxim ze durability and wear-resistance
and consequently extend |ifespan of the nozzle. 5 Further, according to the
present invention, since the nozzle tip is fixedly enbedded inside the
nozzl e hol der, t hrough sintering, the nozzle tip can be conpletely protected
from ext 15731 1868Ek. By vi FRBie ¥IOMhePracessheg  SiEhosh nt @r i mepcarsriagver ,
results in an integral structure of the 10 nozzle tip and nozzle hol der,

t he over dI1eBSPESr dfcSSIRCERS Roz2Ppraxntnatied v st dHzedsbs thorcasfsinge
nozzle tip inside the nozzle holder can be constantly maintained, and the
upper andniedvweidbories cghepbeednitioor apyrerioedssed. 33 alcesubters he andzzl e
of the present invention is suitable for mass 15 production and can achieve
ease of qsald tpartHTdAgeatte | dicdnmichgowaidr.ol Bfont otles anppsr Eudt Hewewr e,
according to the present invention, the upper and | ower nozzle bores are
ver}i cal IsidesocdssEt: abovzalandtieneathle hieohdzz| 20 t apdwithhi moa zire nitApm
range, instead of 20 being processed to transversely penetrate through the
nozzl e, tlfer etnd atiew tige t Sentovsydal laymut €30 pard pbes ynokzidetnezzbe atre
remain. As a result, it is possible to mnimze danage to the nozzle tip

after proeessksgdt e crRidceksneAZ] €hBekBy BESUNIhgOthe UPXERAT aali QBwkR
| i fespan thereof. 25 Although the preferred enbodi nents of the present 14

i nventi omchave hesredi 80l asrd §0r thl st pabiysdir BES8SHatt hese skipkked in
the art will appreciate that various nodifications, additions and

subst i t Uic@RS ean ROSSOb Ry viwigt hont dapapting: f rs@lré}phheﬁ(?%%méad Spigit of

the invention as disclosed inthe 5 acconpanying clainms. 15 VWHAT | S

CLA} MED Ir8gidn Avhdde ] @theN0zgher f andisaowkth @iy ld r achbgh pfessiy ego
converge and communicate with each other.

Referring to Figs. 6 and 7 illustrating different two
preferred embodiments of the nozzle 1 in accordance with the
present invention, respectively, one of the upper and lower

15 nozzle bores 40 and 60 are processed into a circular cone
shape, and the other one of the upper and lower nozzle bores 40
and 60 1is processed to have an arched longitudinal sectional
shape and a cross sectional shape wherein its width increases
toward a center thereof and decreases toward both sides

20 therecf, resulting in the elliptical shape of the center nozzle
hole 50.

Considering these embodiments in detail, first, in the
embodiment shown in Fig. 6, one of the upper and lower nozzle

bores 40 and 60, in particular, the upper nozzle bore 40 is

25 processed into a circular cone shape, and the other one of the



| i qui d- phase cleaning nedia for use in a deflashing apparatus 5 conpri sing:
a nozzle holder internally defining a recess; a nozzle tip nade of a super
hard material such as dianond, the nozzle tip being secured inside the
recess of the nozzle holder through sintering; and 10 a center nozzle hole
having an_el |.iptical. shape, the center nozzl e hal e bei ng obtajned as upper
and Ioweﬁmﬁ5§ilﬁn%o SYCLh o Z%H% ﬁgﬁgitﬁ%th%nﬁo re 1% e prBceS¥Ed to
converge and.co ni cate with each other inside the nozzle tip, wherein
both t he \5Fer %r?o r HozPFacHeresd Mave A 18Mardiedd ohghd tdiciarl
sectional shape ind a cross sectional shape in that its width increases

toward a SESMEPALhENEEF &G dect e sS T @ IbstRPS deereRar déF, wiksheby

achieving the elliptical shape of the center nozzle hole. 20 2. The nozzle
as set fonFePACE| &ianard far e egorarsiong: andf deereaspositpivendi iditbat or s
provi ded around an outer periphery of the nozzle holder, the indicators
- ser¥i ng &-9de§sitiadifialy sthargdvdsadhdievise ithet el lrddessi menokrt mezapper 25
and | ower nozzle bores or in the installation of the nozzle 16 into a
nozzl e asodrbPY: 3. The nozzle as set forth in claimi1, wherein one of the
upper and | ower nozzle bores is processed into a circular 5 cone shape, and
t he ot her one dh tthe gpediardt] shewnnornzFégboigsons prfocessegpote hade an
arched | ongi tudi nal sectional shape and a cross sectional shape in that its
wi dt h i ndogesesazanar dhoaxesertlerancheilsof iranch ecndases thewdrotielotriv zsildes
bore 60 is processed into a circular cone shape, and the other
10 one of the upper and lower nozzle bores 40 and 60, namely, the
upper nozzle bore 40 1is processed to have an arched
longitudinal sectional shape and a cross sectional shape
wherein its width increases toward a center thereof and
decreases toward both sides thereof, thereby achieving the
15 elliptical center nozzle hole 50.
Analyzing a technical feature as seen from Figs. 6 and 7
in detail, as a result of processing one of the upper and lower
nozzle bores 40 and 60 into a circular cone shape, that nozzle
bore 1is adapted to have a circular cross section without
20 exception. Then, as the remaining opposite one is processed as
stated above until they converge and communicate with each
other, the horizontal region where the center nozzle hole 50 is
located is formed to have an elliptical shape. With such a

technical feature, even 1if the nozzle holder 20 is horizontally

25 displaced within a certain angular direction, the processing of

10



t hereof, thereby achieving the elliptical shape of the center 10 nozzle
hole. 4. The nozzle as set forth in claim3, wherein one of the upper and
| ower nozzl e bores, nanely, the upper nozzle bore, is processed into a
circul ar cone shape and t he other 15 one of the upper and | ower nozzle

bores, n Yre nQzzl e _bar rocessed.to have an arched
Iongltudlaépﬂ3 sec |on c%ﬁ%ﬁ&%an§022§ﬁoégr§eéﬁiSﬁgfli%aﬁgrf#FT%ii {%%yﬁucnh

i ncreases_t owa r ere f and .decreases to bot h si des thereof,

t her eby achi eﬁf{lﬁﬁsth 1fekfefp ey %%%% ocflrter? 198 &én A Hstees. The
nozzl e as et forg} in.claim3, wherejn on og t he upEer and | ower nozzle
bor es, 180N AbrefoR9| ENBofEl LRt Gorlo SBEBEJOF nEBS aCRR FRII BRZ Z6he
shape, d the othe# 25 one of the upper and | ower nozzle bores, nanely,

t he upper °_Ll7e ShozZPdSporaults p?o%‘esaée"&nttégﬁa\}é 5Rakr ERR o PEMRY kUil
sectional shape and a crgss sectional shape in that its wi dth thereof

i ncPeases ft%vxﬁ‘?’at%r cEREEL-Ct NHE0f SAndSdBer edSesUrRRSHar anBotleverdereaieér eof

t her eby achi eving the eII|pt|caI shape of 5 the center nozzle hole. 18
CACA?. Ay EeR UARy . ARDA 6\ g ApeAy MAye ARCHIVEAREARIAX ?BRd  constantly
[[5v{}xsn|d Z]@vLca]ca ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]caJcalc
a] ca] ca] cijlesiveta] €g8pealtad cH] cidscalloatsriesad of tolerances.

Korrirt 'x2}2l 3} xsni d_Z] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]Jca]ca
] ca] ca] ca] ca] cdafFrrdhga] ta] djasa] c8] cajdtaPcal thld 3383+ 4445 QEHTRIRI667 78

#8819998::6; ) ;

;; <=z==} xaicdliZkod] caf cdlhea] taizhd cd] cap calocalkdahca] cd]tda] chdcadmalena] cal ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal ==>??( @@\ZAABB8C{ CCl | | | | VIKL9Mz MVA4

NYNNNOOOGnw==mitd oF], c @hea]ofa]tde] aadoea] @ajdc dlowalc ajoezalleapoakealcalea] &l cal cal
cal] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! OOBPpPPQ?QQYf RRRS=SI SS6T<TTTTUUV<

VWi WAV s nihg: Z]asvalre ajccalea Jhealec agoc al sC ad eadeeakcaliedlc a] calalical ca) ca
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal X$YbYYYYYf RRRS=SI SS6T<TTTTUW

<VWi WANoREO$hupei dnZ)aa] gah@aha:raieza]aea]saakﬁahﬁanal cp] calealalsakeal cal
a]J ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal L~\ WO ()- e
%0% ()-one of the upper and lower nozzle bores 40 and 60, namely, the
upper nozzle Dbore 40 is processed to have an arched
15 longitudinal sectional shape and a «cross sectional shape
wherein its width increases toward a center thereof and
decreases teward both sides thereof, thereby achieving the
elliptical shape of the center nozzle hole 50. In addition to
the basic configuration, the present embodiment specifically
20 shows that a cross slot 32 may be formed throughout one side of
the bottom of the nozzle holder 20 if necessary, resulting in a
similar configuration to a conventional one.
Although the present invention does not illustrate it

specifically herein, 1in order to achieve various other

25 modifications in addition to the above described wvarious basic

11
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configurations shown in Figs. 1 to 7, various components, for

- example, the above described cross slot 32, may be

additionally formed even if they have no relation with the

essence of the present invention, and it can be said that

5 these all modifications are included within the technical
scope of the present invention.

Fig. 10 illustrates a state wherein the nozzle of the

present invention configured as stated above is mounted in a

deflashing apparatus in use. For this, as shown in Fig. 10,
10 first, the nozzle 1 1s installed to the bottom of a nozzle
shaft 3 constituting a nozzle assembly 2. Inside the nozzle

shaft 3 is defined a fluid channel 3a. Then, the nozzle 1, a
seal 5, and a filter 6 are successively disposed inside a
nozzle cap 4 formed with a center bore 4a, and the nozzle shaft

15 3 and the nozzle cap 4 are screw fastened to each other for
their proper utilization.

In such an assembled state, if an ultra high pressure
liguid-phase cleaning media (not shown) is supplied through the
fluid channel 3a, it is purified by passing through the filter

20 6, and then the purified cleaning media is discharged to the
outside by way of the upper nozzle bore 40, the center nozzle
hole 50, the lower nozzle bore 60, and the center bore 4a of
the nozzle cap 4 in order.

Since the center nozzle hole 50 has an elliptical shape,

25 the cleaning media is discharged into a typical fan type stream

12
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0, o/R' - i
/0% () éﬁﬁggggmgnt in cleaning effects.

In this case, by virtue of the fact that the center

nozzle hole 50, the region subjected to the highest pressure,

5 is formed inside the nozzle tip 10 made of a super hard
material such as diamond, even if an wultra high pressure
liquid-phase cleaning media is supplied thereto, the nozzle 1
of the present invention can sufficiently bear the highest
pressure and considerably improve an acceptable discharge

10 pressure and durability, thereby optimizing utilization thereof
for a deflashing process.

As apparent from the above description, the present
invention provides a fan jet nozzle for an ultra high pressure
liquid-phase cleaning media in a deflashing apparatus.

15 According to the present invention, the fan Jjet nozzle is
configured in such a fashion that a nozzle tip is made of a
super hard material such as diamond having a higher hardness
and durability than conventionally used super hard alloys and
is fixedly embedded inside a nozzle holder through a sintered

20 layer, and that regions above and beneath the nozzle tip are
processed into upper and lower nozzle bores so that they
converge and communicate with each other inside the nozzle tip
so as to achieve an elliptical center nozzle hole, thereby
allowing the center nozzle hole, the region which may be

25 extremely worn or damaged by an ultra high pressure liquid-

13
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' }régpp Wi Q suc) a configuration, it is possible to maximize

durability and wear-resistance and consequently extend
lifespan of the nozzle.

5 Further, according to the present invention, since the
nozzle tip 1s fixedly embedded inside the nozzle holder
through sintering, the nozzle tip can be completely protected
from external shock. By wvirtue of the fact that such
sintering, moreover, results in an integral structure of the

10 nozzle tip and nozzle holder, the overall appearance of the
nozzle and the installed position of the nozzle tip inside the
nozzle holder can be constantly maintained, and the upper and
lower bores can be uniformly processed. As a result, the
nozzle of the present invention 1is suitable for mass

15 production and can achieve ease of quality management
including control of tolerances.

Furthermore, according to the present invention, the
upper and lower nozzle bores are vertically processed above
and beneath the nozzle tip within a minimum range, instead of

20 being processed to transversely penetrate through the nozzle,
thereby allowing the overall outer periphery of the nozzle to
remain. As a result, it is possible to minimize damage to the
nozzle tip after processing the center nozzle hole, resulting
in maximization in lifespan thereof.

25 Although the preferred embodiments of the present

14
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"10% & ()- 10" 10°98::6;j;;;}"?KCO | 10 " $3"10% & ()-"%0% & ()- s
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10My; 10%V&' ()-969%40%v& ()-!'[ ~,2!'109%& ()-", 2! 10%v& ()-'!'0 %0%& ()-!"' %40%
& () - CCCCDuEE| Fa?= O ONID %10%&'&2 1S %iO%&f() 11%40% & ()-1!

YA0%& () - 1.@&0¢% an jefjnozzle for use with an ultra high pressure

liquid-phase cleaning media for use in a deflashing apparatus
5 comprising:

a nozzle holder internally defining a recess;

a nozzle tip made of a super hard material such as
diamond, the nozzle tip being secured inside the recess of the
nozzle holder through sintering; and

10 a center nozzle hole having an elliptical shape, the
center nozzle hole being obtained as upper and lower nozzle
bores above and beneath the nozzle tip are processed to
converge and communicate with each other inside the nozzle tip,

wherein both the upper and lower nozzle bores have an

15 arched longitudinal sectional shape and a cross sectional
shape in that its width increases toward a center thereof and

" decreases toward both sides thereof, thereby achieving the

elliptical shape of the center nozzle hole.

20 2. The nozzle as set forth in .claim 1, further
comprising:

reference position indicators provided around an outer

periphery of the nozzle holder, the indicators serving as

positioning standards for use in the processing of the upper

25 and lower nozzle bores or in the installation of the nozzle
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"10%W&'($b56rg¢ﬁT:fgmﬁﬁ¢&5@gfgmzle ores 1s processed into a circular

5 cone shape, and the other one of the upper and lower nozzle
bores is processed to have an arched longitudinal sectional
shape and a cross sectional shape in that its width increases
toward a center thereof and decredases toward both sides
thereof, thereby achieving the elliptical shape of the center

10 nozzle hole.

4., The nozzle as set forth in claim 3, wherein one of
the upper and lower nozzle bores, namely, the upper nozzle
bore, is processed into a circular cone shape, and the other

15 one of the upper and lower nozzle bores, namely, the lower
nozzle bore, 1s processed to have an arched longitudinal
sectional shape and a cross sectional shape in that its width
increases toward a center thereof and decreases toward both
sides thereof, thereby achieving the elliptical shape of the

20 center nozzle hole.

5. The nozzle as set forth in claim 3, wherein one of
the upper and lower nozzle bores, namely, the lower nozzle
bore, is processed into a circular cone shape, and the other

25 one of the upper and lower nozzle bores, namely, the upper

17
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