An apparatus for

melting an electrically conductive netallic materi al

conprises an auxiliary ion plasma electron emtter configured to produce a

focused electron field including a cross-sectional

shape.
di rect
at | eas

| east one of nelt or eat any solid S
conduct i ve (43etngdrhdtionatBaldicatimh Da@ny s OWELSA

profile having a first

The) appaNatioNaf, upkiiexrion mmmm ENDHRAGIEI PAYE S SOGIPRA DION 10tk €9 (FcD)

@QGW dcllfjlﬁeﬁectuaL Ct I‘ yg?réantlz:éj 10N

O R

Iw

8Tl
i

BB BT GAT il

porti
ondens
conductive ngMarth 201460303.2411) and/ or pEgi ons of

86}%8%& gl qub &LB ﬁlﬁlﬂl

qﬁ“

cally

wo 2011/025648 A1 I 0K 00 RO

(51

eay)

(22)

(25)
(26)
(30)

1

(72)
(73)

74

31

International Patent Classification:
F27B 3/20(2006.01) C22B 9/16 (2006.01)
F27D 99/00 (2010.01) HO01J 37/305 (2006.01)

International Application Number:
PCT/US2010/044944

International Filing Date:

10 August 2010 (10.08.2010)
Filing Language: English
Publication Language: English
Priority Data:
12/546,785 25 August 2009 (25.08.2009) Us

Applicant (for all designated States except US): ATI
PROPERTIES, INC. [US/US]; 1600 N.E. Old Salem
Road, Albany, Oregon 97321 (US).

Inventor; and

Inventor/Applicant (for US ornly): FORBES JONES,
Robin, M. [US/US]; 11700 Gullane Court, Charlotte,
North Carolina 28277 (US).

Agents: VICCARO, Patrick, J. et al; 1000 Six PPG
Place, Pittsburgh, Pennsylvania 15222 (US).

Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,

84)

CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IS, JP, KE, KG, KM, KN, KP,
KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NL
NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG,
ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, ML, MR, NE, SN, TD, TG).

Declarations under Rule 4.17:

as to applicant's entitlement to apply for and be granted
a patent (Rule 4.17(i1))

as to the applicant's entitlement to claim the priority of
the earlier application (Rule 4.17(iii))

Published:

with international search report (Art. 21(3))

(54) Title: ION PLASMA ELECTRON EMITTERS FOR A MELTING FURNACE
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(57) Abstract: An apparatus for melting an electrically conductive metallic material comprises an auxiliary ion plasma electron
emitter configured to produce a focused electron field including a cross-sectional profile having a first shape. The apparatus fur-
ther comprises a steering system contigured to direct the focused electron field to impinge the focused electron field on at least a
portion of the electrically conductive metallic material to at least one of melt or heat any solidified portions of the electrically con-
ductive metallic material, any solid condensate within the electrically conductive metallic material, and/or regions of a solidifying
ingot.



