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CORRECTIVE ASSIGNMENT

Cormective Assignment to correct the execution date for inventor Liming Chen
NATURE OF CONVEYANCGE: previously recorded on Reel 024042 Frame 0715. Asslgnot(s) hereby conflrms
the exaciilsn date for |nventor Liming Chan, which was incarrectly lizted as
"08/26 2008" should ba "08/28/2008"..
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University of Toronto

QFPICE OF THE VICE-PRESIDENT, RESEARCH AND ASSQCIATE FROVOST

ASSIGNMERT OF RIGHTE TO
THE UNIVERSITY OF TORONTO
EY THE INVENTOR

Governing Councl of the University of Toronto, ita successors and aasigns (collectvely
the "Asgimes") all right, Ht}le and interest which the Assignor now has or may hersafter
have in an invention deacribed as

DC Plasma Tereh with Congtantly Rastored Catheda fom Caxbon Cantaining Gas
Mixtnres

in Appendix A annexed hereto, (the "Invention”)

including, without Emitarion, the right to apply fur patents in Canada, the United States
of America and sny other country, tha Cight to receivs any letters patent that may be
issued from any such applicstions, the Tight to have sny letters patent that have been
grantad trensforred into the name of the Assipnes, and the right to gell, licangs pr
asgign the Invention or the rights thereto.

The Aseignor hereby releages the Assignee from any and all manner of clams and
demande whith the Assignor may now have or moay i future have in respect of the
Invention or in connection with the patenting, sale or liceneing thereof,

Executed at Toronto, Ontario this _2-& day of AB? 7T 4 é 286 &

Wityess Inventouls |
d'.._//ffv-fi._:\ iﬁ_; ¥ gl A
: Viderian Fershin
D-E"_.u ‘5/(.4./)*u3= A Al by

Jivad Mostaghir;
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Liredng

Simcoe Hall, Room 133g, 27 King's Coliegs Circle, Toronio ON, M54 1
o 218,976,7838 B 416.970.3879 -‘Bnplul.n'u:l.rlhurﬂuturnnlo:'nsa A
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UNIVERSITY OF TORONTO INVENTIONS POLICY

CONFIDENTIAL INTELLECTUAL PROPERTY DISCLOSURE
Qifice af the View-Preoldan: - Rexssreh snd Infematonsl Rxivdono

A7 King's Collage Girely, Rogm 133-9

Tal: (416) aye-Teaa Fax: (£8) 970-5927 arll: paul, mearthundurgrento.ca

1. Tde: DC PLASMA TORCH WITH CONSTANTLY RESTORED CATHODDE FROM
CONTAINING 2AS MIXTURES CARBON

2. al Univemlty af Toronto Inveriers/ivinjer Contributors;

NUANAWTL B Han WNTUERTY GEPANTMWINT [T ANY AFFLLATION WhTH CUNNT ASGTEp,
FEREDNNTL MO, 2005 AFFCOITMINTE QR ADEVERNTY fLy. kamathy, FHONL, FAR, INAIL
APAUATED AT | s MR PR, i
Parahin 1y Macremioy/ e by Brg. Br, 4§ Mincala Ry, Eaat
sksociue Wisslazaugn, Cniens
Valarlan Canatio, LAG 254
AV 3780y
pdmfvmiBminvionnito.ca

Mastaghiml At Mgchuatlcil md irkammind . Frafasanr 165 Kamizhazter

Javad Milnthl; Oneanis
Canpda, L5N 757

STE-F70E80M

| sty viomonto.ca

mIATTIne Mirsfun it wrd TRdr i s, 8 Chanas Strewy
Cham Ph,D wtudent West, dpartment

Liming THL Tomnm, ON,
Cangos, MAY IRS

4162450470

Ening S AL olorvio oy

2, b) Externinl lnvertors/Major Contributors:
(Msase provide nomes ang stiliavons of narsLnfusrsity of Torants individuals who hava mede 2 creative esnuibution o

iy ktaliectual Proparty, La. sponenr employias, aostsmic collaboratars, gte.)

3. Dageriptisn:
{Fistny Mghlight the navahy or potardsbls aspects of this intallactusl ProgwTy; attaoh & saparury ehasr If notessary)

A New type of DC plasma torch which has long wathods Jifetime and Improved thermal efficisncy hay
heen developed. One of the easanth] feafutes of this (orch 1 a graphict cathode. Cathode erosion cansed by
high hent fluxes la constantly restored by carban jons Nlowing from the plasma and precipitating on the

DATE RECRIVED! nec o 5 2005 SSCLOBURE REFRRANGE NO. [ e [th &

~ Car Ramrch Bary b use wity)

Conflmrly) Immaemial Propeay Dyslasum (e Peley] Pujh | o4 } ey
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¢athode surface, The process of resioration tokes phaes us & result of are opn
] rallng with i
mixtutes which provides compensarion for the eqthode erosion. Foreiing earban contining gas
The gas miXture could be in the farm of mixiures of any hydracarbon (namrg)

. 88, methane, .
¢t¢.) and carbon dloxide. Because of the high plasma temperature, hydiosarbons cumpiimly uismnﬂﬂm
fnnisu inso free carbon and hydrogen atams gnd lons, When appropriate concitions 8w esublished, earbon
;::s Fr::i‘p?::t igns :}l;ma :nnve Tt;'rh: cathade surface, whem dynamic squilforium between earbon evaportion

pr On @xcs place, Thig process compsnsamg cathad
adaimistni ; cathode eroslon ard ensures a virually unfimiced
Qther important axpect of this design is the presenea of hydrogen In the ing i
‘ lgn BAs phase regulting in hl
thermal eﬁ‘imen.cy of the torch, Carbon dioxide, as a molecular gas also {ncreasey l.h‘:: enthalpy orE: je.tB :::rl
hesuuse of its high mnlarfulur mass, at the same lime stabilizes the arc cojumn. The proposed plasma iorch .
contrary 9 the commerrial torches in the markat, doss not noed Argon a4 plasma gis or tungwten for mﬂm:‘le
marerial, The lower eqst of carbon dloxide (~1/2 price of a¥gn) s wel as the higher therma) effinlancy of

the toreh is artractive ecoromic features of this dwsign,
There is contiderabls fexibility in operating the new plagma torch. This i provided by the ability 1o

mixture, have an arc voltage of 45-60 V. Thus, the new forch peneratas the sime power bt &t much lower

 &ro current. Thiy reduces the thermal load on the alestrodes extending their sarvice lifa considerably.

Compared to the eomvantiznzl torches, measmred thermal efficiency of the new torgh is trighar by 20-

0%,
In addition to the thermal spray coating indusery, the combined high thermal aff
electrodn life of the naw lomh makes I 2 promising ool for hazardgus w?:la trual:m:;n.:h“y a0 tong

Fo! momm nformaaion on Universiy of Tamnmp intulinciual propsity poicias, pliass o) H18-590-T932 or gecans

Hrotge/Awvrw o niry wrorsnto.ca e tdstn/.
For hmiantstion on commaseialaden, patantybiBty, protooiian i, wed time congvalits whsn prbliesten I comamplaiyd,

|ploase call tha Innovteny Poundation st 41 &-878-5117,
Coliion il Iroranting (Maskasmny Mwdang Tmixnd Moy 10
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4, How was the wark lauding 1o this Imulloctusl Proparry funded? La. =albrfon. noupmant uu,. wwpalk rg,

SEONEOR GRANT &R CONTRACT FUND ¥ INTRLLECTUAL PROPERTY
‘ TERME & CONDMONA
Canzdy Foimdutian for Inguaifpn Operaxing Gram 952025
{ntario Innovatian Trusy Dpeivilng Gram AR3048

5. Whare did tha work leading to this Intellectual Proparty take place?
Woerk hes been conducted at Cenmtre for Advonesd Ceating Technologlns (CACT). Mia
Oepariment, University of Taronto

8. Iu this Intellectual Property subjast 10 uny softwers leance, muaterdsl tranafar, confidantlality, non-
disclosure, ealinboration or other agreement, wiittan or oral, notl referenced In Swetion 47
X__NO YEG f "Yus". planns provide dotally

7. Whst are tho potentis) gpplications and/or suurces of Tavanue from this intalleotual Propaerty?
Two malor arasw of wpplication am: A) thermal spmy coating; end, b) hazerdous walst trestrment.
Both processas will banwfit from the highwr snergy output due 10 the use of high enthaipy gasas
for plusma ganeration, Longer Ie of slactrodes wiil radyue dowrtimae, [t slas decresse Auenistion
in process paremeters because of low whestrodes erosicn, Lower cost of carbon dioxida (~1/2
price of argen) and highsr pawer daposition rate makes the operation of the toreh seenomically

anractiva.

B, Warranty:

IWe, the Invantorm/Contributors ictad In Saxtian 2(a), heve resd, understood Bnd agren to pll of the yareding and
vl thit bll of thw infexmation prewided in thix diglasure ix complem and warmicr. To the bert of aur knowledge, ol
Farman whe might Ikgally make an owrarship elalm Ly thix (rtabantunl Proparty are Idemiifiad In Gection Si8) and aibj.

f fory informetisn on Univiraity of Torenio Untalncusl property pobicias, plagss ool 39 TRIZ or antuay

e vww. ey, utampto. caltschiran,.
Par Informaion on cemmerciatzytion procastes and pracadures olasye call v innavmions Foundatlon $15-278.8177,

o2l et nad) Moy Dottt it iorm Pty Fapr 20t 2 e
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