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RADI ATI ON BACKGROUND St atic charge buil dup often occurs on dielectric

mat er i al swodbewnssr4di el ectric 5 material cones into cont CT/US2G08/086%6% her
material, an exchange of surface charge occurs. Wien these materials are

t hen separated, sone of the exchanged charge may remain on one or both of
the materials. The anpbunt of charge renmai ni ng depends on the respective

mat eri al propert i(@ABSEMLTERATER éﬂﬁ@“3lHé@b%gﬂﬁd@HKﬁpmﬁﬁﬁﬁﬂty or applied
electric fields. Due to the tow conductivity of a dielectric material,
charge remaining on the 10dielectric material beconmes at |east tenporarily
trapped on the surface until it eBAGKGRDERI3 off to ground or is
neutralized by an external soyrce such as an. ionizer or by %5bient ions in
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the dielectric material can to additiona
| n gener aVhtrethess mutaiisls pat thon séparatied, sahe df the cathappad clongomay temage onf a
dielectric ma

erial, using ultraviolet diation..In one possible .
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i ntroduced adjacent to a charged dielectric material. Utraviolet radiation

from the ul t r dYiotiodhe loataduerviymfrachelpgrip matdrabddherge réreainmgenfthece bet ween

t he S t.he dielectric erial to.alter the.charge presen t he
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source for introducing a gas to a location adjacent 25the dielectric

nat eri al 18RRIt Kafatie phargran mdislogtrigragtersl cpiradre vatiowpreklempanelpdiagi on t han
i n at nospher '!ggﬂ an i . gh i saur gener
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| ocat i on;addhnel problbmsul travi ol et radi ation interacts with the gas and the
dielectric material to alter the charge on the dielectric material.
30AndPher aspect is a nethod of altering charge on a dielectric material,
the method conprising obtaining thegdihgeiric material; introducing a gas
to a region adjacent the dielectric material such that the gas has a
gr eat er concernrganéralnteans, thiepategfiio dir¢dtehtoi atterafien of charge of a dielectric
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matertal using ultraviolet radiation. In one possible configuration and by non-limiting
example, charge alteration involves an ultraviolet radiation source and a gas source. Gas
20  from the gas source is introduced adjacent to a charged dielectric material. Ultraviolet
radiation from the ultraviolet radiation source is provided to the interface between the gas
and the dielectric material to alter the charge present on the dielectric material.
One aspect is a charge alteration system for altering a charge on a dielectric
material, the system comprising a gas source for introducing a gas to a location adjacent
25  the diclectric material such that the gas has a greater concentration at the location than in
atmosphere; and an ultraviolet radiation source for generating ultraviolet radiation and
directing the ultraviolet radiation to the location; wherein the ultraviolet radiation interacts

with the gas and the dielectric material to alter the charge on the dielectric material.

30 Another aspect is a method of altering charge on a dielectric material, the method
comprising obtaining the dielectric material; introducing a gas to a region adjacent the

dielectric material such that the gas has a greater concentration at the region than in



at nosphere; irradiating the region and the dielectric material with
ultraviolet radiation; and altering charge on the dielectric nmaterial while
i rradi at iwg 206v@8sti4el ectric material. Yet another aspect PCI/B2@I8A8EES
alteration systemconprising a dielectric material path for receiving a
dielectric material; a gas source containing a gas, the gas source
Sarranged to supply the gas to a | ocation adjacent the dielectric materi al
pat h to iavepwdses; drasoningrihe meiommndfthe diglegis matenievithodtraviolet rageagioanand
ultraviolet .radi ation,sounce . far. radiating t lLocation. with.yltraviolet
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10BRI EF DESCRI'RXlaabth6Faspbtt iR NEteration sybtefa colnprBing ddioleltridinggersan of an
exenplary charge alteration systemfor altering.a charge on a dielectric
mat eri al PRECEOF &Sy ne? dislechicabdptialgr g8y WaReeontaining a pasgthepas oyRet her bl ock
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al t er at i ansystadon atthoreds mght chtien; pné senltrastiodat lradiaticm. source for fall{dting thes a

bl ock di agram of. anot hey exenpl ary charge alteration systemaccording to
the pr e s dRgatgh i golet Fadiation 1o Exgife e gasiand o pligs gt ggﬁ%%?lsﬁwfaﬁot her

exenpl ar y,sRag0e alteration system according 20to the present disclosure.
FIG 6 is a block diagram of another exenplary charge alteration system
according to the present disclosure. FIG 7 is a schematic bl ock

di agr,am of a test syste t i cording to the
pre_selﬁt di scl osure. ZSF%%EgﬁW@i%r%ﬁﬁﬁ?%Wﬁg test results
achi eved for pggi tiiyebkck dapeedotitdRelpldrg chBLe hitdhtistSiR@nNio hRGeT and t he
test systemshown in FIG 7. ~FIG 9 is a bar graph illustrating test
resul ts abnigswad diglectrie gateriadpgeosdiag gedie drespeatisalesurfat eri al  usi ng ni trogen
and the test t { n, El . IS t I f her
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11 is a gica@ldingltb tsd pragenndistlesirer esul ts achi eved using nitrogen and the

test systemshown in FIG 7. ) )
15 FIG. 3 is a block diagram of another exemplary charge alteration system according

FI G

to the present disclosure.
FIG. 4 is a block diagram of another exemplary charge alteration system according
to the present disclosure.
FIG. 5 is a block diagram of another exemplary charge alteration system according
20  to the present disclosure.
FIG. 6 is a block diagram of another exemplary charge alteration system according
to the present disclosure.
FIG. 7 is a schematic block diagram of a test system used to conduct experiments
according to the present disclosure.
25 FIG. 8 is a bar graph illustrating test results achieved for positively charged
dielectric material using nitrogen and the test system shown in FIG. 7.
FIG. 9 is a bar graph illustrating test results achieved for negatively charged
dielectric material using nitrogen and the test system shown in FIG. 7.
FIG. 10 is a timeline further illustrating measurements of the test results shown in
30 FIG.8.
FIG. 11 is a graph illustrating test results achieved using nitrogen and the test

system shown in FIG. 7.



WO 2009/ 085742PCT/ U52008/ 086958 FIG 12 is a graph illustrating test
results achi eved using nitrogen and the test systemshown in FIG 7.

FIG 13 iwoaogvmph2ill ustrating test results achi eved u®Ccmgscesiosdsgli oxi de
and the test systemshown in FIG 7. 5FIG 14 is a graph illustrating test
results achieved using argon and the test systemshown in FIG 7.

FIG 15 is a %%aph illustrating test results achieved using argon and the
t est system sHdfn 12 i Fgiaph lustgpmmtastrepltprdirydmsoy nitrogen apg theoigst
enbodineq%aﬁ%h;ngqngﬁ§0fibed in detail with reference to the draw ngs,
wherein Irke reference nunerals represent |ike parts and assenblies
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limt the scope OL the clains attached hereto. Additionally, any exanples
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mer el % set forgiy 301, Ghpk (IfiFRMH, AT, %clﬁ@%%s%%goﬁ &4 hbksARRERHC

cl ai ns. FIG 11 % bl ock di agram of an exenpl ary charge alteration
syst em 10Bowonn RIG€ri ng a charge on a dielectric material 90. Charge

alteration sy 00 incl ydes housin 01, .gas, source 10 nd ul traviol et
a ati on- sourdg 1o e eh iSRGy HalS ey Rt S GBS s nble: o o
radi ati onhgRUhceIG0A generates ultraviolet radiation 105. Exanpl es of

dielectric material 90 include polyester, polyethylene, polypropylene,
cloth (such as nylon), paper, |lamnate, glass, and the like. Al though

referred to as a dielectric i i odinents dielectric
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material 90 is conbined with a con er, an antistatic layer, a

conductive regVatbus @mbatinmdtsal o R@iribed iRdekatl Reth deR@encé 2d theSRa®ings,
enbodi nents, dielectric material 90 is in the formof a web of sheet stock
havi ng arViseeia dide defeeneg rumeralsicrisscabliks pabdndiapssmbdiee theouehonighepaerad. | n

other e"QQQL{Tﬁ@éf@mn%ﬁ' REbIL &nﬁ'@&i&{eht@'do%ondt%ﬁi{'th% ngéecgf%eo laiﬂ%sq%tﬁiﬁe%t e or
i ndi vidual "Ttem such as having a I'ength in a range from abou .1 neters
t o about htretet Addiiodaldy, ahylttanfplesscatootht in@hid spetfevatioh arcatooititerided®d e . 1 n

some enbodi ments, dielectric material 90 has a thickness in a 30range from
about1 >3 HIEHBHaR TRy Selipit SBoe! the EHBiePe e eaﬁagwafscfarﬂv appgtiedbout 10
m cromet g0 about 1500 microneters. Some enbodi ments of dielectric
material 90

FIG. 1 is a block diagram of an exemplary charge alteration system 100 for altering

a charge on a dielectric material 90. Charge alteration system 100 includes housing 101,
gas source 102 and ultraviolet radiation source 104. Gas source 102 is a source of gas
20 103. Ultraviolet radiation source 104 generates ultraviolet radiation 105.
Examples of dielectric material 90 include polyester, polyethylene, polypropylene,
cloth (such as nylon), paper, laminate, glass, and the like. Although referred to as a
dielectric material, in some embodiments dielectric material 90 is combined with a
conductive layer, an antistatic layer, a conductive region, an antistatic region, and the like.
25  In some embodiments, dielectric material 90 is in the form of a web of sheet stock having
an extended length, such as described with reference to FIG. 2. In other embodiments,
dielectric material 90 is in the form of a discrete or individual item, such as having a
length in a range from about 0.1 meters to about 1 meter and a width from about 0.1
meters to about 1 meter. In some embodiments, dielectric material 90 has a thickness in a
30  range from about 3 micrometers to about 3000 micrometers, and typically from about 10

micrometers to about 1500 micrometers. Some embodiments of dielectric material 90



WO 2009/ 085742PCT/ U52008/ 086958 have a general ly pl anar topography. O her
enbodi nents of dielectric material 90 have a three-di nensi onal topography.
I n sone ewbadiwsst4e, charge alteration system 100 i ncl us#es/usoarsioseyss0l.
Housi ng 101 operates to contain or partially contain gas 103 from gas
source 102 wi thin 5housing 101. Sone enbodi nents do not include housing
101. O her enbodinents of charge alteration system 100 include housing 101
in the fdwvaagenaalbnplany topgeraphys &thgrempadinentygf diplgetric aratgyil O 4pvey| i nder ,

sphere OrtPl%gr‘ﬁﬁl?‘{‘Sngqﬁ’ggra?@g the Iike. An exanple of a housing 101 is a

housi ng of an ultravi nber. I n sonme enbodi nents, housing 101
i ncl udes one dn sameembpeimdngs clidrpoalgratidn sykteth Hloaatlndes hoakiapilal. 90 enters
and exits. 10801568 enbodi nents, of housing 101 al i ncl ude po

ge 10 13

r Qr .
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energy to po ul traviolet radiation source 104, and other desired ports
or conneacthargs.altGagos eystae 100 hcisledossog ¢@1 of thgdsml@f3a shield seatk seimifodi ment s,

gas source 102 .is a 1bgas tank coptaining pressurized gas,or liquid. In
ot her _erbotlnerige ey gy Baltroohed oRpuslafRg: e EF iiEng Rl te. o
dry ice) .hotifig 30V icehdBthg oF aghultBaset dhamibet. rlﬁ%ﬁl%%n%éiniéﬁ%,hguﬁn%ﬁﬂﬂ on 110
adj acent to drelectric material 90, such as through one or nore hoses,

t ubes, piipdydesomeor hwre epantngsttbrouginwhinhedidadiodimmtartas 90 gatsrssivdicss. 102 i s

d i : f h [ 01.. and
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sour ces 1Qdeh ay £gaksdtrce port for éaaBedihy d Bt fidaseBNEuRE 10Df & dasesul ot her than
at nosphere. In sonme enbodi nents, gas 103 is nitrogen. (N2), carbon dioxide

(COR), ar§emtachRpr reseivinecleRinicra eRYAY &F Pera ddtravigletiadiatippsorese Hifbaed ment |

gas 103 igshéa Ao Og@%r%n&g{gg;nati on of noble gases. O her gases or

conbi nat i ons o$ gases are used in other enbodinents. In some enbodi nents,
gas 75103 is iGdsrsodieedd? iigy souatanar3pked®, Inswwade doliimidiméntstigee soutd 02X ke

at nosphere adj acent .to dielectric terial 90. . Utraviolet radiation
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20  In some embodiments, multiple gas sources 102 are used.

Gas 103 includes one or more gases other than atmosphere. In some embodiments,
gas 103 is nitrogen (N,), carbon dioxide (CO;), argon (AR), or a combination of these. In
yet another embodiment, gas 103 is a noble gas or combination of noble gases. Other
gases or combinations of gases are used in other embodiments. In some embodiments, gas

25 103 is introduced into atmosphere, such that it mixes with the atmosphere adjacent to
dielectric material 90.

Ultraviolet radiation source 104 generates ultraviolet radiation 105. Ultraviolet
radiation is electromagnetic radiation typically having a wavelength in a range from about
30 nanometers to about 400 nanometers. Examples of ultraviolet radiation sources 104

30  include various types of lamps, bulbs, or light emitting diodes (LEDs). In addition to
ultraviolet radiation 105, some ultraviolet radiation sources 104 also generate additional

electromagnetic radiation having wavelengths outside of the ultraviolet spectrum. One



exanple of ultraviolet radiation source 104 is nodel F450 ultraviol et
systemincluding either a "D' bulb or anbul b, manufactured by FUSI ON UV
SYSTEMS, wbigpedyosbmecat ed i n Gait hersburg, MD. U travi ol ePCTASR@BI08695&0Ur Ce
104 generates ultraviolet radiation 105 and directs the ultraviol et

radi ati on 105 to region 110 including through gas 5103 and onto dielectric
mat eri al 90. A static charge on dielectric material 90 can be altered
usi ng chawgapke afadtsvielpt radigtiensougas 10r0is arpdsbl 43 Wirawelet systam gxcludingo i s
provi ded j ) dgsired i ekt ced from
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Ul t ravi olletat¢diai Gdithersbug, YN e Uitradolbyradibtiorasouotel04r gedtiatds altrasdeletce 104 and
10directed to the | ocation adjacent to dielectric material 90 The

ul travi ol"agiatiopi G ?‘@rfﬁ@ﬁ@itb%‘éftr@&@leié@laém e vRgiem b Oigslugine thioupats wit h
the statig3chabdr difcatttadhgogharge. For exanple, excess el ectrons

| ocated on dielectric matertal 90 wll be transferred fromthe dielectric
mat eri al 90 i M etagashdt@Son diviectric ihatariddi0rdae detaktered lusiog chmmzealtasatibn om

dielectric mater,i 0. Therefore, . rge alteration system 101 j.s useful
For ol t erSHET T edior oo SRt Ble B driafau e & RefShrarabs. T some
enbodi MerghgrgeC Ak 963 & hebdided MronNEdsUudRc 1OMRY ) NEagdLadjs@nbtofdidmRieE el ectric
material 90." I n other enbodi nents, charge alteration includes adding

el ect r ongmateria %} ddirayielchradetionlis g@crated yowraented tidmsionsourge 484 aghar ge on
dielegtri teri,al, 90 is .,neutralized. to a. ential. of |ess. t.han about 100
vort 99 ol Rt e iohda eI LREis Ry RaR ol e WeRlo R0l OR S Een
neutral i zed,102Qsusl t1 0P k@ G 8¢ tRgtHSthe PEti€ aRarBe tongtet ecrabdiges Woh as
coating, handling, packaging, processing involving BOt enti al I% f I ammabl e
mat er i al XAl BEIEYT clprtenme dadated oprdiglsctripmairiphRe agld botrangferssd figmdéhar ge on

dielectrig erial . I A . i I t I .defects
that are (ﬁcg%g a?/é neagggg{stb gélsafr%éajglfég t%l%g%agrelgp%% eIe%?tlrar)nésn%{%(f &ﬁ(’rq{elé%\%é%t age of
al t er i ng maitarig®00Thdicfbre ctharge ditation alst&Q 101 iiouschid fhvadidlinggnddsired hunman or
machi ne), 25 ackagzi ng, .or .gr oce.s'f)%‘ng][i nvol vi ng, pot enFi ally fl ammabl e

mat erlPal <hptges prgsertondhiglecttC matgriaby0. skngome by, HEFH® cPEgarieater i njury or
damage i §pEi6aUGERoRha®ldbAEGH diRABE nRIPANOITER! sihd M HIdEn Qi) @harbgat ur es,
uses, and advantages.” FIG 2 Is a block diagram of another exenplary charge
al t er at i citesyioth émlRBO aflding aleceonstg deelatiae geteonl 20. dinsoactembodimadngy, iaalet 92.

Charge alteration system 200 1 ncl udes housj ng 2 as sour 202, and
ol T v oICErer R U FURe SOt Bbob b s ed A Batoagy At e BB PO P IS 203,
U traviol et ragh@tundssi%ahsge pR4cnalidbasic watdray Dohsd bdeadeatd1p8d,205. In
t hi s enbodi nent, charge alteration system 200 has been forned around roller

210. 28onwubsadoentmeoncssiag sfeps ¢aalbgderfarmesh sudbras|coatdng, harflagppickagingn devi ce

212. processing involving potentially flammable materials, and other processing steps. An

advantage of altering charge on dielectric material 90 prior to applying a coating is that
coating defects that are caused by excess charge are reduced or eliminated. An advantage
of altering charge on dielectric material 90 prior to handling (by a human or machine),

25  packaging, or processing involving potentially flammable materials is that is that a risk of
static discharge leading to injury or damage is reduced or eliminated. Other embodiments
include other features, uses, and advantages.

FIG. 2 is a block diagram of another exemplary charge alteration system 200 for
altering a charge on a diclectric material 92. Charge alteration system 200 includes

30  housing 201, gas source 202, and ultraviolet radiation source 204. Gas source 202 is a

source of gas 203. Ultraviolet radiation source 204 generates ultraviolet radiation 205. In



In this exanple, dielectric material 92 is in the formof a web of sheet
stock having an extended | ength. For exanple, sonme enbodi nents include a
web of shwetoexwsiazhavi ng 5a | ength, w dth, and thi ckne®€T/UBh@slogssgt h i s
typically greater than about | neter, often greater than about 10 neters,
and sonmetines greater than about 100 nmeters. The width is typically between
about 0.25 neters and about 5 neters. The thickness is typically in a range

f r om abouhiszZmbodiesmbtcbprgcradcmton syssona00rhes kasa tieimed agyd rallen 2d8; Some
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to perforn1proce55|n such as a coating to the dielectric
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Roller 210 is provided to gU| e dlelectrlc material 9 | ong a desi.red
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excharge 0 tﬁ %erizﬁl‘ﬁ? R Ai86c CTHeslengg? ‘é\ﬁt‘gglcgﬂ Fl%g{ef tan RS @M AP on@Rd rol | er
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system 200 . rln e, su s .to reduce an average
char oo, paTERERAT e Br Ll oS et paf Gt 53 Ty Bk SHHESURD0A! ments
of char gaapdd RsRlabon SHrt&aRR©RE0 BB&M '3(4@0 MidrbhRlcs. bRRBidISotrié Ratddidisnge a
reduced risk of static shock, reduced coating defects, reduced chance of

char ge t aokectmgn storashnagolled @alp @Wbmsumoﬁﬁblmmrﬂ%to ipotfetm presptingssterand

rgwed pr.oduct c eanl i.ne the reduced a ragtion o st and
I(),[rﬁeﬂ\s t?ﬁCh asuto app y ac%loaltln% 9) thg "(11%62: 1C mateglguéjr t8 uS? h& a(‘fa q%}gc mla[erlta 1n a
enbodi menham@asurd{p3prosesk.nt roduced i nto housing 201 to at |east partl ally

fill housing 2Ww th gas 203. In _particular, gas 203 di sburses from gas
source 202 to Railer g0 Binreyided &gm‘g‘g@léﬁCtQEQnat@?éﬁéél%lgtaéieélﬁxbwth edihéA 75209

I's the regiiofl ha %g@:lz g&‘r{ﬁ%sgl%}ogéoﬁl‘?a{c%ht?'}oﬂ&%b nd E%_rgesofgﬁg?&% cggxr%te char ge

alteration region gl on between 1ol ¥ ust
beyond t hecliebatween didleontic mhteweb9Dehdsieiar it0e SWherdicfeofricenat@id) 92Char ge

alteration reg 09 is_arranged at oth | ocations in er . enbodi nent s.
U travi o|S@PSqqa%nt§t %ea%ra%@}oe?br@gmg 4o ﬁ%mapgéleaﬁerrga\%w op J&P triconatsgd t o

charge 30pl t@LALd MrdiRAIs9Rcd B0 1&15'%%1% hfrorify tﬁ@ H@ar%@’%ﬁ&i 1EBt&RE afthar ge
alteration system 200 is"that it 1s able toalter Charge in areas that

woul d be a¥iefage chidrge potentead @s slishedthc oateeial @haingkisavdyes@hé embediseety®f Sone

enbodi nen s of .ult.raviole adi atio ce. 204 are abl
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system 200 i ntroduces gas 203" and ul travi ol et radlatlon 205 into charge

al t er2ft cmdrvétga,vmietz@lgm eist anghimpirestedrpgiedust Flopnl2ess dustte tharcducsdtatiragtion gas
203 to al e a% sent on dielectric material 92, such as to reduce
t he average VA

Gas source 202 is a source of gas 203. In this embodiment, gas 203 is introduced

into housing 201 to at least partially fill housing 201 with gas 203. In particular, gas 203
disburses from gas source 202 to charge alteration region 209. Charge alteration region
25 209 is the region in which charge alteration occurs. In this embodiment, charge alteration
region 209 is the region between roller 210 and web 92 just beyond the location at which
web 92 separates from roller 210. Charge alteration region 209 is arranged at other
locations in other embodiments.
Ultraviolet radiation source 204 generates ultraviolet radiation 205 to charge
30  alteration region 209. A benefit of some embodiments of charge alteration system 200 is
that it is able to alter charge in areas that would be difficult to access with other charge

alteration systems. Some embodiments of ultraviolet radiation source 204 are able to alter



S5potenti al . The amount that the charge is altered is variable with a
nunber of factors. One factor is the speed at which the dielectric materi al
travel s twoacoghnsstar ge alterati on system 200. | n gener alPCTAISows08e9peeds
result in a greater reduction of charge on dielectric material 92. Another
factor is the intensity of ultraviolet radiation source 204. |In general,

hi gher 10intensity results in a greater reduction of charge on dielectric
mat eri al hergephanylonetiait ipythighgawf20§aad piigvidletiadistion2Ogaalos drovddedanf &t f ect

0N, ohar 9%ahi ! 814 80 NS, (RA A ALRLUELI SRSHHLA9G DBLALT4 1 SoTe

enbodi nent's, “char can uce rom ovolts or nore ess than 100
vol ts w tihtoatharegeltatatien adgi@n2y Ivlemvid0d radtaive 25aodiinerics vaitis gasi 206Itoide
coating application device 212. The coating 15applicati on device 212

appl i es &Qfebahﬁrgf*gprswnaﬂ@ diskestricogatieplets spchies tafcdueatic ayrags Fssof
dielestrigigmterial 92. Exanples of coating application devices 212 include
a die, spdr%ay applicator, gravure, and the |ike. FIG 3 is a block

di agram of andthivemeemetipt tiewhaigaigdteadd ie vatidtdo with sitreim 80 6f faotoral ey i ng a

charge o dielectric terial 92.. Char al teration.system 300 incl udes
20nousi ng 9p1ts TEeEd i HE s igligia rrreath bret Rt Subare e ERaa %M Cas
source 300l $n Berk@M! G6w spBdd r3ft indl drE AV B Ritioh ¥ tRdrbOBn SRWCER: BPdrikls a
generator of ultraviolet radiation 305. In this enbodinent, charge

al t er at i di2. Symttleanf@OOr ib Hs inasity of ulepvigleoradReibh epurgd 204. sin generalyhgshenf a
mat erji,al .that. 1 s transparent or_.sem--transparent.to ultravi.olet radiation.
For 7BexdNsTiaty afisdp 33t sodliei@T 8l eepet G Qoo gyt og: 1he

U travi ol ®hcdnd@tian bOFasD0BAE o 261 dlacidsed offettvnchagld #eradidd. Otedrl er 310
is transparent to ultraviolet radiation 305, such that ultraviol et

radi at i orfagors 4 fusthredessribagshiereiny Susng enbadimants, cheygei il baseduced &pect ri ¢

mat eri al t ,on: . i irected partially
around roli%l%é@@%(%[.ﬁ © g%&glt%}]elgp %lbléé)arﬁlatﬁ é?%%?h@%ﬁgﬁg'g{e&n act with roller
310, a char ge Sonanafilerdimentsnbo iwbude ohtitigepplicatnef &viced Iehdhgeoatargai ns on

dielectric terial. 9 en.dielectric terial 92 subsequently separates
fr omisol |pligHion desice gﬁ@xﬁ@gﬂ%@mﬁw RItISNHLEYSB 2LIGRT €8S 882 %br ovi des

gas 303 wjifbidc %‘tb?{a'f'gzsﬁiaﬁﬁ‘fﬂie&l%'f éﬂaﬁﬁg‘ﬁ?@&aﬁ&ﬁ hifedoys iiﬂ@ud%od]die}%ﬁa{ya\/i ol et
radi ati on source 302 generates ultraviolet radiation 303 wthin rol'l er 310,
whi ch paspebcdtdn, graghrer aid e iIB&0 and onto dielectric material 92. In

addi tion, ul trau giel radiation 205 al so iuradiates the & egion etusen
altering a charge on a diclectric material 92. Charge alteration system 300 includes
20 housing 301, gas source 302, and ultraviolet radiation source 304. Gas source 302 is a
source of gas 303. Ultraviolet radiation source 304 is a generator of ultraviolet radiation
305.

In this embodiment, charge alteration system 300 includes roller 310. Roller 310 is

made of a material that is transparent or semi-transparent to ultraviolet radiation. For
25  example, roller 310 is made out of glass or plastic.

Ultraviolet radiation source 304 is located within roller 310. Roller 310 is
transparent to ultraviolet radiation 305, such that ultraviolet radiation 305 is able to pass
through roller 310.

During use, dielectric material 92 enters charge alteration system 301 and is

30  directed partially around roller 310. When dielectric material 92 makes contact with roller
310, a charge transfer occurs. Some of the transferred charge remains on dielectric

material 92 when dielectric material 92 subsequently separates from roller 310. Gas



5 dielectric material 92 is separating fromroller 310. U traviolet

radi ation 305 interacts with gas 303 to alter charge on dielectric materi al
92, such we 2bgy/8zmzt i ng t he gas 303 atons or nol ecul es POTABAES/08¢988 gas 303
to renove undesired charge. I n sone enbodi nents, charge alteration
system 301 acts to renove charge that is present on dielectric material 92
when it enters charge alteration system 301. In another 10enbodi nent,

di el ect r iseuieat0? PEAVide gas 3Q1 yith@riquaing 0 haihighedispgiees wathén keusiea3tat eri al 92
enters c . - At | . ex| 1P i system
301" subst rr s SR Al B R ERE Phatthes R OBt e ERSOBR Bid RORESPE, T T
subst ant ivalhitly pasey thedugh frolidird 16 ued age didiestde npaadrian?2.aln ddslitioas sltdah@ict 100
volts. In other words, charge alteration s ste%1 301.is used in

enbodi merffdatien enve e gdhatrear by e 8 FPengdiggetinmaraat ‘%?_%?}%%et h
15anothe rdziélpétﬁg tma@e{riaﬁr?:% géeg%rating from rOlerCAl! Qﬂﬁlﬁ%ﬁ%ﬁf&dfh?ioﬁ BP.IS hfidlat@n device

(e.g., 212, shown In Is used In sone e i ments of charge
al t er at i onitlsyast ¥WHt800¢r dhfirgdesi dieddgtrit onaggipl 92.auclhat hynexodtingthe gas 13 t o

dielectric material 92, O her possipl e enbodi pents i ncl udes two or nore
char ge. alSUPLPTBACEYRY ot B be TFAo Sl I BS Kes alent i el ect i c
material 92. NHlsbinBlembeARi@Es, BhdrSE AdrMbnSHSleBIMT 1alct 0w rsRFR: @bRAhMENtS to
nove dielectric material 92 at a higher speed while still attaining a

desi red dhescgeomdicksctiicinogicod 9L vehediie¢nders chargeraliesaticr sysem Ml tihphethehar ge

al ter,ation,systens,.all.ow other .enbodi nent.s to,attain,.ogreater .l e s of
ohar 0 LR B B o8 TERE MR A B B g O ERE Sharts B B5 o am of
anot her exesiptiaiye shadtde sghttr3ml | o &S chined QRerhOon Qistcdt 30Igsuds@ah@dlge on a
dielectric material 92, arge alteration system 400 includes gas source

402 provitgrtigl dasomegmindimentss adickiceic maigriakip substangially nomrabHdbe ayerege
ul travi ol L at:i I P4l r i | tric
mat er ol SYEAPLRLOR 1 an Do vaRe Il e e ST SR B a1 e
and exi t susad irt doena dngiiidirhentsl tsica@ve Pharge addedéytrelléniy Oah by getcakti@r aithon
system 400, dielectric material 92 is charged. For exanple, dielectric
mat erlPal B9thCEORiRFt A M -om rol | ed stock, resulting in a charge buil dup.

As anot her exatipbfionalQaRADIHARAGLBCTLUSAD0RA0BRAB iG] SFLiLG MR al 92
is frictionally contacted By another material {(e.g., wooi), such as by

pul | i ng dinglodoheriteoneiaege dfcra@nagstes S00hié destedr foalpplyYetoating b herteexbtopl e

i nvol ves(ﬂcgrona di S"‘%E?%ge to deposit charge on dielectric material 92. The
char ged dl'@FEEf Mae rial then enters charge alteration system 400.

SJ?][ ggegalmg e:: ﬁgﬂpg{gpo%meeémﬂﬁ%m& RAKCE By @3S mARIThbFRMIBAS0S QWiGis 402 to
arranged in series adjacent diclectric material 92. Multiple charge alteration systems allow
some embodiments to move dielectric material 92 at a higher speed while still attaining a
desired charge alteration on the dielectric material 92. Multiple charge alteration systems
allow other embodiments to attain greater levels of charge alteration on dielectric material
92.

25 FIG. 4 is a block diagram of another exemplary charge alteration system 400 for
altering a charge on a diclectric material 92. Charge alteration system 400 includes gas
source 402 providing gas 403 and ultraviolet radiation laser 404 providing ultraviolet
radiation 405.

In the illustrated embodiment, dielectric material 92 enters charge alteration system

30 400 from the left-hand side and exits at the right-hand side. Prior to entering charge

alteration system 400, dielectric material 92 is charged. For example, dielectric material

92 is unrolled from rolled stock, resulting in a charge buildup. As another example,



dielectric material 92. Utraviolet radiation |aser 404 generates
ultraviolet radiation 405 which is directed to selected |ocations of
charged dweleetussmzmaterial 92 to sel ectively alter chaPge/tskoosiossss

| ocations. Motors can be used to guide ultraviolet radiation |aser 404, if
desired, to irradiate dielectric material 92 in any desired pattern. In
this way, dielectric 10material 92 is selectively uncharged. Subsequent

processi rigelpgrie materisd P2 oy fistonadlyparacigd &y gnothpematsrigleiguareplly fethaasderd

di el ectri g i.al. ati i j rged and
unchar ge&)%rug%t (géllg @%F %ﬁ‘%ﬁ? % ?lé@gprr%ltg g}a?%rfa?'g e?%o('%l?eﬁ?%l? ﬁn\fol-\ge%cc g%%ﬁng

di ff er entdigchatgees etypositckaie bg declquatd marriasdtape, or design in the coating.

As anot her exanple, tgner is applied to dielectrjic 15material 92. The toner
s attracted tocaRarees F‘é@&“‘r%‘@e&ﬁlst.ﬂeﬁ%t%&ﬁlﬁligéa o %)f“@?_“b% Chane
cont aet edalt%&tiBﬁ@%s‘terﬁMO@hﬁFJduE@sgﬁE It ﬁto%'h %Jﬁ%@ﬁ%ﬁr%ﬁ ResrRRES of onto the

paper. If desire eat Is used to nel d the toner to the paper.
Qt her pr abdsgiingastrep82.ab/fraysdet radiatohkseraldgigevaniconBravielGradation 4051 ock

di agram of, .anot her exenpl ary, charge .al t erat.ion system fqr 20altering a
charge. oo RAlTGEiF B M) oGty of EREP LY SRPEE AT 9748 eilrsB8DIHET udes
gas sour caRat oy odhiitehs0a%oteMTan BE Li@Mb Yutie Ul@slialbl @BiaBON 188 44 if
providing ultraviolet radiation 505, and ultraviolet radiation filter 506.

Char ge aldesired, fohragiase dinles0T mafersdlP2|impny destried paiecral Indhiatwayndislestrism 400,
sho in FLG. dn.that, it can be used to selectively alter charge on
di e}Nggt r inéat%%lébrzil%lfd@cﬁl.velg garr %(Pal teration system 500 i ncludes ultraviol et

radi ation sourSi®s&fidnt [FUERsiag ihbubbf@meciasmmakbate gRAEsAs@iSclyUnchaized et
radi ati on 505. To selectively alter charge on dielectric material 92,

ul t ravi ol Bele¢teamatqrish 9% Fereixanple, psogingis gaprlicduThe ghpgpé and wrphateedn filter
506 al |l ows, 1.1 . j . At | . ough and
~bsor b e Pl JLHPEERE pERat 242 il Lo Tind SR AP ALPRRRGHA 0T O
filter 5Gattes, shaphemtdesipn in thespatient Adatodiar akarhple) todémgagplivdne tickrgiar ent

printed image. U traviolet radiatipon 505 passes through unprjnted regions
of tHg trraﬁg%lﬁ nﬁhﬁé?lbef ilsa%ttr%&wf o) 43%91&&% r@g@vﬁ-oﬁgﬂeﬁgﬁm&&eﬁa 6t does

VO 2009/ Q3nidrB4d {Q%&% ngﬁllg%géﬁgl_nt@ttraﬁ%§%1$ *a&l%;ﬂ Gha g &b R ﬂa?&i. QPesirtd, 2

result, filtered ultraviolet radiation 5 ilTumnhates dielectric materi al
92 in a desiisascdtatratrand bind thkhmngetoitbe pdpeer @theaprosessingoteps @gl wad imf
dielectri nmat er. i %I 92 where filtered ultraviolet radi ati on 507

i1l um natogl%e,raaﬂlécailgn%ot altered at surface regions where radiation 507 does

not illum nat &IG B i§ DbRchaagteoLARIIAL ckémPiag! @Gtde\udledatiBA kY REM S0 GoY
dielectric material 92. Anot her possi bl’'e exanpl e of ultraviolet

radi &0i ortlieripg ach@geon g dicl¢atigeingteginl 33 aChatpe piaigtiqu sgprm Sdn¢ladysigas] udes
pi xel s arra in a.,.qri t.ca L ectiveld t on.or ,of f. Wen
Pho’ pi xor 0fRe302 by L R bR AR RTCE 30e oA W o ot e
a pi xel iradiafion 03, LAY UBta€ioldtagi@ddrofitdr S08beakde diteatonl etken 600 Bassilirhr ough.

The ul travi ol et , : : . :
to charge alteration system 400, shown in FIG. 4, in that it can be used to selectively alter
charge on dielectric material 92.

25 Charge alteration system 500 includes ultraviolet radiation source 504, such as a
bulb or lamp that generates ultraviolet radiation 505. To selectively alter charge on
dielectric material 92, ultraviolet radiation filter 506 is provided. Ultraviolet radiation
filter 506 allows only undesired rays of ultraviolet radiation to pass through and absorbs or
reflects undesired rays.

30 An example of ultraviolet radiation filter 506 is a sheet of transparent material

including a non-transparent printed image. Ultraviolet radiation 505 passes through

unprinted regions of the transparent material as filtered ultraviolet radiation 507, but does



10radi ation 505 is directed through the LCD, but filtered ultraviolet

radi ati on 507 passes through only those pixels that are turned off.

Fi | t er ed wbt2n@visot4et radi ati on 507 illum nates sel ect ed PCEFiSO08/084958
dielectric material 92 to alter charge at those | ocations. O her

enbodi nents include other devices for filtering the ultraviolet radiation.
FIG 6 is a block diagram of another exenplary charge alteration system 600

for 15al tnof Py throeghpigricd regdms| dvtaicsulhdidterada trfgfzolemélragen apt dhugtin@es syst em
600 i ncl o] t unded

ol at e 60398§%tgg§%§%%855an%8%%1%bgﬁfge\ﬂéuh’ﬁ cﬁaggéz?s 1t‘8f%d%?$1§r?a%e§9‘}ons 0

desi r abl e;ilélectﬁamtdilab9@&&1Etedilf@écb1ﬁltr&ho&2ra&h:dt@&§0& 1lgmm1m1atéedan|dhahﬁ aﬂi@ﬁ:d a
grounded roller, ar the like.. However, unded pl ate 606 interferes with
char ge 2cﬁéﬁlfréchtr?%ﬂnwh?rﬁmlﬁmiﬁ§ dart ot Meminates da thyr aexshe QRregiiel ectric
mat erisal Qg QY dlbfecthfB%h&t%:rYaﬁ9§har ges are present on dielectric
material 92, gro nded plate 606 w attract the positive charges, causing
the field |inesndthamoshielepasplcws ubtrarage radatie Glitere@b eda tigudrcdysgal ounded

pl ate 606. nd r L.tra |ole radi atfion s ce 604.. The i terference
7 esor vty e Bl Bulsarinud baputElhr Ge e paleleat b 510" <
a screen cﬁ’lforfbfp OWHEE tc\Ex TR &IF | 1 HraviSleCRdRASIoABARLSs thMAlchaBELEPYIicQ. OliZen S

el ectrically connected to screen 610. Voltage source 612 generates a

voI tage poriselis e, wWinavielctradiagn israbseibid and @Jegmotmfdiédlrpugt ell®0odtraviplst vol t age

elthe tlve qQr ..negat i v dlrrentsthe
vol tgg rp§’(§ \%l}g%tﬁd thr%‘lg%% Ih i%b égg Q/gﬁr Hc?len[ & 1at %O 1&Yol t age
pot ent i althmgwaﬁlry tﬁ@@feqﬁfblﬁtll@t a0 eurgédoid edtepéoan@aﬁeﬁt ﬁafdidhaﬁt587 ilngnigh@s ge on

dielectric materi al t hereb redlrectlngagfleld | i nes, (not shown) to

poi nt t owaleqt ed\@&@@ﬁgy 0’8@7%1213 WsbBb by b6 9B eitbess lsgbiont Phavi ol et
radi at | 0Ny aMiiGy OB RHR LGS b ﬁﬁérﬂlaggh%ggﬁ'tv?oﬁé& 0, L hat passes

t hrough screen eract 0 aI e charge on
di el ectric nmatlEG. élis QB]ocEldﬁgT}inesf another exemplaﬂ;'hﬁafg&l alltemtlbg smm|60ﬁif¢1i ng

exarrpl es iIllustrate various. enbodi ment acc rdin 5t ent
di scligsurdering a chargg @dlf?ficglcam%féﬁ%‘% (ih 1@“&}0 @V%ﬁ?@%ég &yst em 700

that was ysed 669ru1ﬁ9&191é'€fa'd&9103>§a9@’cé %ﬁ@o&%@&?la@&)@@ér@éﬂ 610Eghq vyRlem 700
i ncluded ultraviolet chanber 702, gas source 704, and ultravi ol et Source

706. Di elsapplyicd2mat erial 710 was unrolled fromrolled stock 712 and

directed along, & Bathb0hoHaRYL baYqkGHe SHATRPS: 103 f L8NS RagsheLOr o !

a grounded roller, or the like. However, grounded plate 606 interferes with charge

20  alteration by interacting with the charge present on dielectric material 92. For example, if
positive charges are present on dielectric material 92, grounded plate 606 will attract the
positive charges, causing the field lines from the positive charge to be directed toward
grounded plate 606, and away from ultraviolet radiation source 604.

The interference is resolved by providing screen 610 and voltage source 612.

25  Screen 610 is a screen of a conductive material, such as metal. Voltage source 612 is
electrically connected to screen 610. Voltage source 612 generates a voltage potential on
screen 610 relative to grounded plate 606. The voltage may be either positive or negative
or ground, and in some embodiments the voltage switches between positive and negative
and ground.

30 The voltage potential between screen 610 and grounded plate 606 attracts the

charge on dielectric material 92, thereby redirecting field lines (not shown) to point toward

10



In the tests described below, dielectric material 710 was Pol yet hyl ene
terephthal ate (PET) having a thickness of about 0.002 inches (about 51

m cr omet eweoe@dsm2w dt h of about six inches. Al ong thePpafus2ei/08i9es ectric
material 710 were various instrunments. The 15 instrunents included nucl ear
bar 720, corotron 722, input voltage neter 724, and output voltage neter
726. Dielectric material 710 was unrolled fromrolled stock 712 and then

passed byscrege Od@r Ubgvioiolgadigfiensqurergd Qi generatasjudtraviglefrpdiation 005@akpastsd a

lt gr ?g dﬁggﬂ{%ﬁ]léﬂgﬁggg’é ﬂgan(aringi‘a%tse\g%lli g%s 6’6@5'[,[8 ralt?r[;[Pg g:l?argé\l% Bl.%?er&tr%h%atzga Qﬁas used

arge present on ectric eria arge was then
applied to di daaiplésc material 710 with 20 corotron 722. Corotron 722 was a
dual -wire corotro power ed. by. ei t her a_+15kV, 20mA G assman DC power supply
through a 50 I\ﬁ?rf‘#‘é‘é@&“@i‘lﬂgm){l&g SHURRIEY BIWATEF Yaoms PIIOIHBARY 2<SaHII8 1t hr ough
a 100NOhm, & g%isé&%'[sclo}{ﬁ%. charge applied to dielectric naterial 710 was
general |y about 2kV (as neasured by input voltage neter 724). Prior to
entering ultradiiGollet a sthambe bIOOR disigrgmudf ¥ st syemEIlethatAiRss wwad farsed t o

75measure the free span tential of dielectric material 724. | nput voltage
roter 7odopRe ne s Eaet drptbs ey Bpdddemona N e T e ced
through uighr gasisgliRt 70 amaen Al cidar® 706. WAScaKPasedial 01 @wddanlolleNTeAS
source 704 and ultraviolet radiation fromultraviolet source 706. Upon

exi ting ublledstped B2 aldaditsetcd 2B2g acuattpilrough|ultagyeolaeehembzpB02adiyougleprced agai n
neasuyr.e th ee .spa otentij.al, ,of dielectric material 724. Meter 726 30
was a03Mr?ﬁgflé’taé]‘fiir§'r l%gié}l%rﬁ)el?é?‘s 724 and 726 were connected to a Tektroni x
TDS 3034B oscilhltiseapdedchidtd belbivediRetrichRatehad] .10 Was Polyethylene terephthalate

2009/ 085742PCT/ U52008/ 086958 Dielectric material 710 then passed through

pacer rol(PE¥1haviggp dHclesht ofgtbrai0.Poreinghesdabysit Sdintipoatciqre) angaeyidg) of710.

D el eCtria‘BPHPsIbﬁHcﬂ{; 710 was then re-rolled into roll 716. Exanple 1 -
'S

Ni t rogen “est , ultraviolet chanber 702 was supplied with nitrogen

(N2) gas fromAlasg 8rqualcef difldctridvhsainl (&0 ¥Rt wasueirdstremeats Fi'ae on F450
D-type bulb or an Htype bulb as specifi hel ow, ., and was_powered by a
Fusi dn PTASIUREHSEP d%‘ﬁﬂ%?eaégﬁrp?%?’ e%r@éovﬁ?%@ﬁptﬁaﬂlt%&e @@‘65/3%5\%‘? PuD¥he i nput

and out pufo1BQL fRkt 26 PRI ARSI IYwANRYS LITBLGHR rdlkd BRE 7Y tRY thdret er
726, respectitvely. FIGS. 8 and 9 are bar graphs illustrating test results

f or posi tpasedyahalegelhr (720 GUngjllid® dietbchregastendl A Ogjenerged a(l#igGam@)int of
dielectri materj.agl. .In the ts il yst ed, vario conditions were
Cestod | miBIEvioRg e hris Putcinbe T HSuge 8 (ALER wiidle Rfes BARheRar oS o of
th_e ul tf66(1'cﬁél@&tri&%_ﬂit@ﬁdlqm_sﬁ%ﬁ%e(v&uatHHn aQ)fpfiéd toﬂﬁél%@trﬂé@ﬂia@er@dl §00 Gpducted in
which the dielectric material noved through the ultraviolet chanber at a

rate28f 10rofEanei2g/ Moteiren Aldwas & duad-vafe @Eotht, ppweied pytcitheriasFl BV/30mA
illustrat est ha [ n t i i t4 e iekectric
it or1 o GasPRRNFG B AR5 R SR s ReP B R Ve S R

i |1 ustr at@eher fyply iréh HEOBIOhRRESSENt TR hatdep BdEloaiedetfit antaiatl710
devi ati on of the ingut and output potentials and do_not represent actual
errors i vasHEengreHYE gpanekl/das measur ingfekppametgad24)ypi cal |y about 2kV.

20case 805, Db Thy RahNERBETRL ShahuiIng Moty AR ER, 2R RRERENr  Tavi ol et
radi &si ormmessureake free span potential of dielectric material 724. Input voltage meter 724 was a

3M 718 static meter. Dielectric material 710 then passed through ultraviolet chamber 702

where it was exposed to a gas from gas source 704 and ultraviolet radiation from

ultraviolet source 706. Upon exiting ultraviolet chamber 702, output voltage meter 726

was used to again measure the free span potential of dielectric material 724. Meter 726

30 was a 3M 718 static meter. Meters 724 and 726 were connected to a Tektronix TDS
3034B oscilloscope that collected the data.
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D-type bulb) was off During case 804 the gas source was on and the

ul traviolet radiation source was off. During case 806 the gas source was
of f and twe 20é%asaxm2ol et radi ati on source was on. Duri ngPCaas2@888495%8 h t he
gas source and the ultraviolet radiation source were on. In these tests,
when the ultraviolet radiation source is "on", it is operating 25at full
(100% power. In each case (802, 804, 806 and 808) there were two
tests conduct diclevtiic matemal 7ddkennastnddbionglgagsy ralhal4, etichspptaledsthef each
case) iny t The second
case (rep?éés/d;&rhcg%}g%ﬁt?ﬁd%ﬂaﬁw lﬁ{eﬁ&llt)%cflgﬁ%gagalghw%sggée Ir|I[r?\% \%/hté(groél )gl%el ectric
mat eri al speedxainpkbl Adlisghm nut e. 30Case 802 illustrates neasurenents
810, 812, 814, and 816, Measurenents 810 and 814 are the asurenents of

t he incomning p‘Bt ﬁttﬁisélu%traé{ © g‘fi%?ﬂs?n‘tf%s wpplichvits pgrogen ( &%Fr@%%ﬂss of

L he 04t 9GLDGeRO TN BhseidMaRans! DBubE PRATDLGS blib bR ALGh. GABERET

2009/ 085742PCT/ U52008/ 086958 Average potenti al s"are shown. ]fln S case, |n
whi ch botspetified badswsaukress @overediey mFUslaleblfetzargbterpmve\mu@m(?:OO t he out goi ng

pot enti al S. ab u the th ncom n ential. Case 804
PPl tet r acWaRSSERF Ltk P850 e 55u® 5l i ro sk Rse felieslY @08 and 5824
are the mRasty2MBRichtRE nldGITbNGsRetieny al s and measurenments 822 and 826
are neasurenments of outgoing potentials. In this case, in which the

source was on FH@tS 8 laed Blatra avicoirds ilbstraites sty conlts fonpvéltwﬁlyg&lﬂrﬁgd;ﬂﬁlce i aI

|, h
7 udBr o e BBk BTE TGRSR R ThrebEfe®E0 and 10834

arc the %ﬁ&ﬁbﬁmﬂﬁe&e@éd inReeMg e @t@te&rﬂthage& satitte (GasUs e adtthe 83 oftitt 836
are neasurenents of outgoi nampotentl als. I'n this case, in which the gas

sour ce watrifiplehigiating seures (i 31080 T5up aercisseudeecdiswhish thotiglegtsisr ease
t d

above. | kuReEB Rl Rl HETRTAA: o PRSI0,y a0 08 G "o

Measur enestract8dniant. 15844 are the neasurenents of incom ng potentials and

meas rerrents 4 846 are asure ts of outgojng potentials. .In this
case,in whi cﬁ: §o§ Al ‘iSItFéteéées“Sstg%efr"&eée Soictd umnzgra&zﬂsmvgky tred e o ur ce
were on, rﬁatéﬁﬁ%k@tfétlhﬁﬁt %%G% ‘ﬁoieﬁtlﬂl&hﬂ%é%tﬁlﬁtp%%hél‘ ar%ﬁ;sﬁ?t%&uﬁﬁ@' by
measurenents 842 and 846. Specifically, 1nt first test (wth a

met er / m rigtrer blarel eptaserd theatimeiaatraggedaidattdeviaimomf tlye jpputemtioatput rreas ur ement
840) was

potentials and do not represent actual errors in the measurements. The input potential was

typically about 2kV. The graphs illustrate the results of case 802, case 804, case 806, and

20  case 808. During case 802 the gas source (N;) was off and the ultraviolet radiation source
(a D-type bulb) was off. During case 804 the gas source was on and the ultraviolet
radiation source was off. During case 806 the gas source was off and the ultraviolet
radiation source was on. During case 808 both the gas source and the ultraviolet radiation
source were on. In these tests, when the ultraviolet radiation source is “on”, it is operating

25  at full (100%) power.

In each case (802, 804, 806, and 808) there were two tests conducted. The first

case (represented by the left two bars of each case) involved a dielectric material speed of
10 meters/minute. The second case (represented by the right two bars of each case)
involved a dielectric material speed of 25 meters/minute.

30 Case 802 illustrates measurements 810, 812, 814, and 816. Measurements 810 and

814 are the measurements of the incoming potentials and measurements 812 and 816 are

measurements of the outgoing potentials after passing through the ultraviolet chamber.
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20about 2kV and the outgoing potential (neasurenent 842) was about 0.1 kV.
In the second test (with a 25 neter/mnute dielectric material speed) the
i ncom ng woteewasat42( measur ement 842) was about 2kV and PhE/usSae0goB6958
potential (measurenent 844) was about 0.3 kV. Therefore, it was
found that reduction in charge for positively charged dielectric
2bmaterials was nost effective when the gas source was turned on and the
ul travi ol AsYersgedicdgntisls asdshave. iaghiaicas, muvipiekibeth. thegas sogreeapdidier at es tests

t hat ' i ' ' i al th
D et ARk D RIS FIRLe S8l B BhenL g oo the
i nput potiecdmial poeatidlet ween about 1 kV and 2kV. The graphs illustrate the

results of case 3 02, case 904, case 9 nd case 908. During case 902
the gas sourcfa(smgyﬁ?%ﬁwatﬁf RCTERA elig SR P e nn et V8- type
bul b) swaszxaffe th@ﬁ'iéa@&e@?ﬁt@ [o)g Bbohdis: giéntﬁ%rﬁ%%ﬁre%n%@ﬂaﬂg 8\9/\%(1{66‘\“ ol et

radi ati on source was off. ring case 906 the gas source was

2009/ 085 MERTETEMISRAISLQRBERgBtaftialsaid thikeasal inrvehiclothetgas swlired wanosoutritbe was
on. During, case 908 both i he s .source.and the ultravial et radiation

Sour ce. watg aRE: yeneth o AREuRE OB s ttr Bl o e s A e co 1 s
“on", it jhéomemeheichAg. at frill (100% power. In each case (902, 904, 906,
and 908) there were two tests conducted. The first 5case (represented by

the left two Heass 806 ilbathtcs msajur¢mends S 8324331 et $36c Measeranzintssidedof 10

neters/ mpute. .The second case (represented by the ri t rs of each
case) o miarvath S RERER O e b REPER DG URaleb PR R paBR © CELL

902 i | | ushéRtRMmeNBaATOURTRIY fotéhtils. 94 Zhis Odsd, inantdciPB .calbasty waRs en®dR and
914 are the neasurenments of the incon ng potentials and neasurenents 912

and 916 afEaviglseidistiapsorrse was Pheopgigeicay poreatngdoientint was MaaTedybethr ough
the ul trayi tials are showmn. In this case, in

whi ch bo?ﬁéag{%%hlgegg%?gsapgg%ﬁ%ﬁ%ﬁ%&ﬁo??é%?bl et source were off, the outgoing
potential was @saddaillustratooticatuiemaan®d @42 a4l acb$danMpouamidnal 840Gagde 904

illustrates neasurenmnents 92Q, 922, 924, . and 926. Measurenent 20 and 15924
are tiRe M¥aLly agurgments o mCﬁ@%Mmt}% @%@Sﬂ@&?ﬂ%ﬁ@eﬁpéiég%%nd 926

are measuyheRRRhRnRlorUldtoNt8REL RN TH #liS caskNintWMish 6RE%he &43 sWicEnd e 9as
source was on but the ultraviolet source was off, the outgoing potential
was generufriwolabadtativhsowgaswemson, heubstantial dagrqast autgling potential was
measured by measurements 842 and 846. Specifically, in the first test (with a 10
meter/minute dielectric material speed) the incoming potential (measurement 840) was
20  about 2kV and the outgoing potential (measurement 842) was about 0.1 kV. In the second
test (with a 25 meter/minute dielectric material speed) the incoming potential
(measurement 842) was about 2kV and the outgoing potential (measurement 844) was
about 0.3 kV.
Therefore, it was found that reduction in charge for positively charged dielectric
25  materials was most effective when the gas source was turned on and the ultraviolet
radiation source was also turned on.
FIG. 9 illustrates tests that were conducted using a negatively charged dielectric
material as the input. The input potential and the output potential are illustrated. The
input potential was between about 1 kV and 2kV. The graphs illustrate the results of case
30 902, case 904, case 906, and case 908. During case 902 the gas source (N,) was off and
the ultraviolet radiation source (a D-type bulb) was off. During case 904 the gas source

was on and the ultraviolet radiation source was off. During case 906 the gas source was
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Case 906 illustrates nmeasurenments 930, 932, 934, and 936. Measurenents 930
and 20934 are the neasurenents of incom ng potentials and neasurenents 932
and 936 awe 20wassrenents of outgoing potentials. |n thi CTase)osiosssdhi ch the
gas source was off and the ultraviolet radiation source was on, the

out goi ng potential was generally abou the same as the incom ng potential.
Case 908 il lustrates neasurenents 940, 942, 944, and 946. Measurenents 940
and 75944fhand thp altrpipdefrediatinssoyfes wsomi doprpua e P koth the grsseueenitht s 942

and 946 qh& u BRI TR §1[ %ch% &0 bﬁ'g}tpt?&%n[ gt?"vﬁ?henltﬁ'e ﬁl@a&ofe‘f{"?ﬁi’iat{oﬂ whi ch
g ¢ the ul et r

both the gas source an ravio adi dt1on source were on, a
subst ant isalircdecta@éisie id speeatingat Aigl Q00BN poabr.was neasured by neasurenment 942
and sone decrease was sure y nmeasurenment 946. Specifically,_in the
first test (wilfraghase R Dbt w a0 et Veroip drPaondRed) T arst _
30i ncami %ﬁ@&a&%&n@e‘d AR QTR FARh }é\@s\%) ARONEA d%l&\éi@mtehgﬁsr?%& gei ng

S t 942 was

1.
potenti al urement 942) was about O kV (note that neasurene
even sl i gittihgteposintifev dhe skepndivases@cesinted Sy theviglht tevobrsndteect casaut e

dielectri.c teri,a eed) .t.he 09/,085742PCT/ U52008/ 086958 i ncom ng
pot ent i allnYﬂg%fgﬂglg#ﬁﬁC@%)%lalv?ﬁge\gg‘ﬂ%gtm t.erf%il “&nd the outgoing potenti al
(measurenent 944} op2H1RRME nashirdMents 910, 91T NEAShRT ®16. | MedNafert QT ot hat
reduction in charge for positively charged dielectric materials was nost

ef f ect i v litdenthe mecagersmept of haiaeoming petbntals apdmehsurementa 9] banst 9 Braaeli at i on
sour was al so turned on. A slower, speed of the diglectri terial was
o 50 0or dnefpdfehtig it Reoi BN BRG Tl IGeifc, Ek LS SRR st
resul ts odvirmasisi@niitac §hmnd thd 2aeyrrwiich Beitiic gasoutcpad ked.
Measurenents 840 and 842 were conducted with the gas source (N2) on and the
ul t r avi oltavialgt spursives offe the(omigoypepdientis) wah gefmﬁ%lymph@é SpTHe ahihsg
10potenti-§é10n(iiqg%?téhgﬁpnt 840) was about 2 kV with a standard devi ati on of
an e

about 0.1 average outgoing potential (nmeasurenent 842) was about

0.1 kV with a Gisadd4ailthstetes aichamncroéntady920, 9247 andlViE. e¥ieasaremdntd R 0pmgsi bl e

to reduce positive charge present on a dielectric materjal t bout 100
vol t &2 SIBnere @ﬁé%e&éure@%at.s of m!femé%&%erés@b%%rgewmenﬁa‘%ﬁfaaﬁgﬂgﬁrer educe the

charge. 1pIherRfchRUr oh%ﬁisnglt A RRNER 11136, eNinGNALIDfeiods Eddr&b%vﬁ@&?ﬁllgitﬂe FI GS.

11 and 12. In both gra he x-axis I's Incomng potential divided by

out goi ng yoteolet slur@ndastdié the axgeng potchieal peaseentralie alpfut Keergempewgic (as a
percent aof full power). Incom ng potentials were simlar to cases 802 and
902. FI Gm‘fqmlingpgteap%llph illustrating tests in which dielectric material 710

was passed Case 906 illustrates measurements 930, 932, 934, and 936. Measurements 930 and
20 934 are the measurements of incoming potentials and measurements 932 and 936 are
measurements of outgoing potentials. In this case, in which the gas source was off and the
ultraviolet radiation source was on, the outgoing potential was generally abou the same as
the incoming potential.
Case 908 illustrates measurements 940, 942, 944, and 946. Measurements 940 and
25 944 are the measurements of incoming potentials and measurements 942 and 946 are
measurements of outgoing potentials. In this case, in which both the gas source and the
ultraviolet radiation source were on, a substantial decrease in outgoing potential was
measured by measurement 942 and some decrease was measured by measurement 946.
Specifically, in the first test (with a 10 meter/minute dielectric material speed) the
30  incoming potential (measurement 940) was about 1.5 kV and the outgoing potential
(measurement 942) was about 0 kV (note that measurement 942 was even slightly

positive). In the second test (with a 25 meter/minute dielectric material speed) the
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20t hrough ul travi ol et chanber 702 at a rate of 10 neters/mnute. The graph
i ncludes lines 1102, 1104, 1106, and 1108. Lines 1102 and 1104 are test
resul ts wworgosossmgati vely charged dielectric nmaterial @E€TgiS2008/08696%©r ot r on
powered by the negative 20kV/ 15mA d assman DC power supply) and lines 1106
and 1108 are test results using a positively charged dielectric materi al
(e.g., the corotron powered by the positive 15kV/20mA 75d assnman DC power
suppl y) . n¢aveige peEntig{measuengitd42bwes shoyt | 4 K Vugid§e quipotnggwtdtieb and | i nes

1104 and( Q&r%gmbgg} Lestdlt 748k ng an Htype bulb. Generally, all tests
ge

showed a ‘decrease in char wth increased | anp power. The H-type bulb
wor ked best f OFhepsfsitet itweils Yourtdahgaddwdbitieh &c tharge foapegitiadly cdrp¢ddithetrio- bul b
wor ked best faor negatively charged dielectric material. 30FIG 12 is a
graph i | ITREEHaE Py oS aEeclike WHFR CcHioa FREES TS frrcgrqnand theulpgxioldssed

through yl gt avi Yhele whATRERmEA2n2tA dolet §cld oPhe W& S MHafiiih Bwasi1§ 9r aph
i ncludes |1 nes 1202, 1204, 1206, and 1208. Lines 1202 and 1204 are test

resul ts usemgffactnegati vely WO 2009/ 085742PCT/ US2008/ 086958 char ged
dielectric materjal.and lines 1206 and 1208 are test resu usj a

posi t1vely chdigedd if ERElT Dustage h rmis of s urpensstd aiEt P
resul ts ysiwRatycBbid/ReioRUMeadit@mehRI®30 LR 442 0drlRBudsEwitB $he gRSBIS USI ng
an Htype bulb. Generally, all tests showed a decrease in charge

wi t h i ncr(®asenandiip ufmwelct radistidHsouygsd Doiyipb bwb) Red Theetasagefineorniogh
posi ti.vel y. and, negativel y, arge hekectri c terjal.. In.addition,
PogariOve Rt gL AGERI G S BB TS R S lvio D6 AL 05 Mgy, o

Di oxi de the average outgoing potbitiad (festrenttnt 84W)ivedseibothBIMRET w02 stéBgarg uppl i ed
w th carbon dioxi de%‘écoz% &as fromgas source 704 and equi pped with a
Fusi on F4&giaton 9habayti 01947 TihBerciseit BPapble (R FPEHCHRASERIC CAPLCWMEIEN R ur ed by

i nput et . . oyt 7 iye 1 ials
were si mi i gt b TG Gl SRon SSPRRENL Ko B AR R PRI IY  e
sim | ar tfarthdrecdiesuhd chagde.t he nitrogen tests (described above), except that
t he %gree ofélghar e reduction o he dielectric I s wth

carbdn di oxi del e P@hgtlgmwoaveaﬁaa%w Fhargrsier %trﬁtjgfllltéﬁég. Wi ch TapBitect + i c
material o0 MBSx-ARRIEMcoming potential divided by outgoing potential and the y-axis is the
percentage of lamp power (as a percent of full power). Incoming potentials were similar
to cases 802 and 902.
FIG. 11 is a graph illustrating tests in which dielectric material 710 was passed
20  through ultraviolet chamber 702 at a rate of 10 meters/minute. The graph includes lines
1102, 1104, 1106, and 1108. Lines 1102 and 1104 are test results using a negatively
charged dielectric material (e.g., the corotron powered by the negative 20kV/15mA
Glassman DC power supply) and lines 1106 and 1108 are test results using a positively
charged dielectric material (e.g., the corotron powered by the positive 15kV/20mA
25  Glassman DC power supply). Lines 1102 and 1106 are test results using a D-type bulb
and lines 1104 and 1108 are test results using an H-type bulb.
Generally, all tests showed a decrease in charge with increased lamp power. The
H-type bulb worked best for positively charged dielectric material, while the D-bulb
worked best for negatively charged dielectric material.
30 FIG. 12 is a graph illustrating tests in which dielectric material 710 was passed
through ultraviolet chamber 702 at a rate of 25 meters/minute. The graph includes lines

1202, 1204, 1206, and 1208. Lines 1202 and 1204 are test results using a negatively
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t hrough ul traviol et chanber 702 at a rate of 10 neters/mnute. In the graph
the x-axis is incomng potential divided by outgoing potential and the
y-axi s i swoheoyssent age of | anp power (as a percent of PCmUS2@smeds The
graph includes lines 1302 and 1304. Line 902 is the test result for
negatively 20charged dielectric material. Line 904 is the test result for
positivelircharged dielectric material. As shown, charge generally

decr easedhiiged digRatea@agrinking [peand200 and BAdiare at resylisasmga nosinglyt hat
i ' ' ' ! . . g
Char ge. s BiclfRi FUMFEE JIRERI A0 M 3F6 ki FRMET e ) LB 0BIRNE

suppl i ed liset h2@&¢ ganl 208R)c gatsrcfulBspganddtypedud4 and equi pped with a Fusion
F450 D-type bulb or, an Htype bulh as specified below. The input and out put
potential s meréewé@ualéaﬂswﬁ?w f dfrapase Iy ohargmuitR cpusse poyysg, The
respest i vighyoo Yyl QBHAI HRALABE béth$oliBlay Shihb vty H3ges R0 ANMaRA2:. The

ef f ect tha1%$%np power had on ch?Pge ?g i??d%?fa ed%%ﬁ FI GS. 14aand 15. In
bot h 30grlaphditivhenegatave chaigs wascednaed npot 8rnipabkitide vhateel by out goi ng
potential and y-axi s is the.percentage of [anp power (as a percent of
full pOV\BI’) ) ';\\5.&24.. =WlaYal {HlAhE

¥S2008/ 086958 FIG 14 is a graph

illustrating tests fhMhiMdse hitevedecdhbm®eMiekiddupfldl WA cRBsS efdxidar ough
ultravi ol et chanber 702 at a rate of 10 neters/mnute. The &gaph i ncl udes

| i nes 140201 ge4rom gassousged’ 01408 cquipnedwith @ Fuaied FE404-tipe bubstTheaspitt s
usi ng,a negatively charged dielegtri.c terial . th otron powered
by ¢ 0% AR eGP IRt LB Bl e b s it 28 1806 and

1408 ar e rkgRttivedp Ulncsmitfl piflerdiaBosdrt isineilay t€ bt geap gidedoactric material (e.g.,
t he corotron powered bé the positive 15kV/20mA G assman DC power suggly).
Li nes 1402 andlhegolisos these tosts aaqie pignilgs fafge sesplts ghibe piffagen fsts (dessibeba” and

808 t | { . ! . d
docr case TRV nargR it AL Mol HREcmn o MR Eeb e B BN SOMED Des:

for both qadsintdimally, and negatively charged dielectric material. It was al so

found that a nagatiye charge could be appljed to.a previaysly positively

through ultraviolet chamber 702 at a rate of 10 meters/minute. In the graph the x-axis is
incoming potential divided by outgoing potential and the y-axis is the percentage of lamp
power (as a percent of full power).

The graph includes lines 1302 and 1304. Line 902 is the test result for negatively

20  charged dielectric material. Line 904 is the test result for positively charged dielectric

material. As shown, charge generally decreased with increased lamp power. In addition,
line 904 shows that positive charge was reduced more on dielectric material than negative

charge.

Example 3 - Argon

25 In this test, ultraviolet chamber 702 was supplied with argon (AR) gas from gas
source 704 and equipped with a Fusion F450 D-type bulb or an H-type bulb as specified
below. The input and output potentials were measured by input meter 724 and output
meter 726, respectively. Incoming potentials were similar to cases 802 and 902.

The effect that lamp power had on charge is illustrated in FIGS. 14 and 15. In both

30  graphs the x-axis is incoming potential divided by outgoing potential and the y-axis is the

percentage of lamp power (as a percent of full power).
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dielectric material using a D-type bulb. Therefore, charge alteration not
only includes charge reduction but also charge addition. FIG 15 is a graph
i 11 ustratwogoesasssizi n which dielectric material 710 wasPpagseasdstohs ough
ultravi ol et chanber 702 at a rate of 25 neters/m nute. The graph includes

| i nes 1502, 1504, 1506, and 1508. Lines 1502 and 1504 are test results
using a negatlvel ged dielectric material and |ines 1506 and 1508 are

h
test results Lfslﬁné“gﬁ agérgplﬂ illpstrgting{gyty Bywhich dedectiicmatgrial 714 wag paseedl 1502 and
1506 t t t
1550 o AERLA LMD IR LIRS P A0 e R0 BIELIEDR e

char ge w 1t402] hwe bded ahdaigO8p dviees. 1 40D endtH #§pare oest beswios keitk hesdagvelyor bot h

positivel gatively charged dielectric material i tion,

negative %%eg Jelitdric washiabCrioree eHaHODHBRY Y éyélﬁ‘afﬁf‘@ém@e&%\%(ﬂj A sumary

of test r I , di ation
St reainta Dé 38&% u‘liiﬁgrg gy ﬁ}%s 140688814088t tedt BRuM Esﬁﬁ%éé ggﬁﬂgefsly?‘ lati

25source was used Vari ous gas sources were ,
i ndi cat ecbha@dldealdctrm m‘aiedeb(etghethd: esbtroepoversd ﬂ)slthrﬁgpqsmvteﬂékl\/ﬁ()fm@&i tively

crar ged 51 SELIE PLELLEL PR 0 RS B Sl o oo 1

Pot enti al

(AR) D-t yp@ 116 RoParlB08NRE tetsﬁl%ﬁﬁg)usm%‘ht@H-type bulb.

Generally, all tests showed a decrease in charge with increased lamp power. The
10 H-type bulb worked best for both positively and negatively charged dielectric material. It
was also found that a negative charge could be applied to a previously positively charged
dielectric material using a D-type bulb. Therefore, charge alteration not only includes
charge reduction but also charge addition.
FIG. 15 is a graph illustrating tests in which dielectric material 710 was passed
15  through ultraviolet chamber 702 at a rate of 25 meters/minute. The graph includes lines
1502, 1504, 1506, and 1508. Lines 1502 and 1504 are test results using a negatively
charged dielectric material and lines 1506 and 1508 are test results using a positively
charged dielectric material. Lines 1502 and 1506 are test results using a D-type bulb and
lines 1504 and 1508 are test results using an H-type bulb.
20 Generally, all tests showed a decrease in charge with increased lamp power. The
H-type bulb worked better for both positively and negatively charged dielectric material.
In addition, negative charge was reduced more than positive charge.
Example 4
A summary of test results is provided below. In each test, the ultraviolet radiation
25  source was used at full power. Various gas sources were used, as indicated.

Table 1 provides the test results using initially positively charged dielectric

material moving at 10 meters/minute.

Table 1 - Incoming Potential / Qutgoing Potential

Nitrogen (N3) Carbon Dioxide (CO,) Argon (AR)
D-type bulb 5.5% (Not tested) -54%
H-type bulb 2.0% 34% 0.6%
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Htype bulb 2.0% 34% 0. 6% WO 2009/ 085742PCT/ US2008/ 086958 Table 2
provides the test results using initially negatively charged dielectric
mat eri al wownewypsat4210 neters/ m nute. Table 2 - | ncom ngPPOUSAM08AB6958

Qut goi ng Potential N trogen (N2) Carbon Dioxide (CQ2) Argon (AR) D-type
bulb 1.5% (Not tested) 2.1% Htype bulb 27% 58% 1. 4%

Table 2 provides the test results using initially negatively charged dielectric
material moving at 10 meters/minute.

Table 2 - Incoming Potential / Outgoing Potential
Nitrogen (N3) Carbon Dioxide (CO,) Argon (AR)

D-type bulb 1.5% (Not tested) 2.1%
H-type bulb 27% 58% 1.4%

Table 3 provides the test results using initially positively charged dielectric

material moving at 25 meters/minute.

Table 3 - Incoming Potential / Outgoing Potential
Nitrogen (N3) Argon (AR)

D-type bulb 17% 12%
H-type bulb -2.2% 6.7%

10
Table 4 provides the test results using initially negatively charged dielectric
material moving at 25 meters/minute.

Table 4 - Incoming Potential / Outgoing Potential
Nitrogen (N3) Argon (AR)

D-type bulb 63% 41%
H-type bulb 36% 3.5%

15 The various embodiments described above are provided by way of illustration only
and should not be construed to limit the claims attached hereto. Those skilled in the art
will readily recognize various modifications and changes that may be made without
following the example embodiments and applications illustrated and described herein, and
without departing from the true spirit and scope of the following claims.

20
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115 Table 3 provides the test results using initially positively
charged dielectric material noving at 25 neters/mnute. Table 3 -
Incomna Pote ial / Qutgoing Potential N trogen (\12) Argon (AR

D-type bulb 17% 12% H type bulb -2.2% 6. 7% Tabl e 4 provides
the test results using initially negatively charged dielectric
material noving at 25 meters/mnute. Table 4 - Incom ng Potential /
Qutgoing Potential N trogen (N2) Argon (AR)

WHAT IS CLAIMED IS:

L. A charge alteration system for altering a charge on a dielectric material, the

system comprising:

a gas source for introducing a gas to a location adjacent the dielectric material
such that the gas has a greater concentration at the location than in
atmosphere; and

an ultraviolet radiation source for generating ultraviolet radiation and directing the
ultraviolet radiation to the location; wherein the ultraviolet radiation is
provided to the interface between the gas and the dielectric material; and
wherein the ultraviolet radiation interacts with the gas and the dielectric

material to alter the charge on the dielectric material.

2. The charge alteration system of claim I, wherein the ultraviolet radiation interacts
with the gas and the dielectric material to reduce an absolute value of an average charge
potential from an initial value of greater than about 1000 volts to less than about 150

volts.

3. The charge alteration system of claim 1, wherein the gas source contains a gas

selected from the group consisting of nitrogen, carbon dioxide, argon, and a noble gas.

4, The charge alteration system of claim 1, wherein the ultraviolet radiation source

comprises a laser.
5. The charge alteration system of claim 4, wherein the laser is arranged to
selectively alter the charge on the dielectric material in a predetermined pattern to prepare

the dielectric material for subsequent processing.

6. The charge alteration system of claim 1, further comprising a filter arranged to

filter the ultraviolet radiation to selectively direct the ultraviolet radiation in a

19



" D-type bulb 63% 41% H-type bulb 36% 3.5% 15The various enbodi ments

~descri bed above are provided by way of illustration only and should

* not be construed to limt the clains attached hereto. Those skilled
inthe art will readily recognize various nodifications and changes
that may be nmade without follow ng the exanple enbodi nents and
applications illustrated and descri bed herein, and w thout departing
fromthe true spirit and scope of, the follow ng clains, 20 VHAT IS
CLAI MED |psedetormingd pattergon fhe 5913%% nagsrigt torpreRsye e disleolis materialige on a

di el ect rigLdm@h&h bAlcessidle system conprising: a gas source for
introducing a gas to a location adjacent the dielectric material such

that the gas has a greater concentration at the location than in

at nospher.g; a I i atl.gn f neratin
ol U avi ol Bt 1 ade ahids bAHE Shebl P ARG il G LBe s o
| ocat i on;gentretee elactid@agketic endiatibr haviaglh ahveengtlsinpr @ugdfomiaboit36
~interface between the gﬁ@ and the dielectric material; and wherein
the ul t r APPOREFTS APl n?‘ﬁ’f‘é“&eé%t s with the gas and the dielectric
material to alter the charge on the dielectric material. 2. The
- charge alteration systemof claim1, wherein the ultraviolet

“radi ati orfi nt ¢y methed of ekeringehargs on gdidlerrigmatesal theanathadeongrising:
reduce an abs . rage charge potential from an
initial val ue%gtéhglrl%g{eg?el %ﬁﬁgﬁig% 1000 volts to | ess than about 150
volts. 3. Theantodiaripg agat tr mtegionn adjastmnt theafieledtac mafierialvdueh éhan thelpas bass
source contains a gas selecte f.rorpthe gr gu consi sting of nitrogen,

jéree pthal

carbon di oxi de, ar e FQneenHaqnAt feaegi AR OSPRELS: S| ter at i on

system of cl aiiidiatingiBé Bigiont @ thed ditleMtie hRterfaPRitR LItARiIQidiRidhCHREdiIS €S
a laser. 5. The charge alteration systemof claim4, wherein the

| aser is arranged the Bapdelet ipdiationjsmspvidesdo theintgefapmbatweendhe pesandi ¢
material in a predefLdifikAfe iRddazaqt © prepare the dielectric

;
materi al for subsequent processi ng.
altering charge on the dielectric material while irradiating the dielectric material.

0. The method of claim 8, wherein the dielectric material is selected from the group

consisting of polyester, polyethylene, polypropylene, cloth, paper, laminate, and glass.

10.  The method of claim 8, wherein the dielectric material has a length in a range
from about 1 meter to about 100 meters, a width in a range from about 0.25 meters to
about 5 meters, and a thickness in a range from about 3 micrometers to about 3000

micrometers.

11.  The method of claim 8, wherein obtaining the dielectric material comprises
obtaining a charged dielectric material, and wherein altering charge on the dielectric

material comprises reducing charge on the dielectric material.
12.  The method of claim 8, wherein the charged dielectric material has a potential

greater than 1000 volts and wherein reducing charge on the dielectric material comprises

reducing the potential to less than 150 volts.
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6. The charge alteration systemof claim1, further conprising a
filter arranged to filter the ultraviolet radiation to selectively
direct the ultraviolet radiation in a predetermned pattern on the
dielectric material to prepare the dielectric material for subsequent
processing. 7. The charge alteration systemof claim1l1, wherein the
ultraviolet radiation source generates el ectromagnetic radiation

havi ng a vel.ength in rrange from about 30 nangneters to about 400
“nanonet erls: 8.T%ﬂ?‘?‘Fg*f‘}ﬁ’&f%%ﬂim; _‘é’LFrﬁ’é‘ TEfHCHe m%_egn&beeélel&mpe}w rial,
t he met hQdmpasarbdich: the oAt RYlekBatli® RA&r i ¢ material; introducing

a gas to a region adjacent the dielectric material such that the gas
has a greater concentration at the region than in atnosphere;

: di ati " : ¢ : - : o . ‘
it at § ort e o RIS SnGf] kg ChalBd S bRl a B RhALE
i nt er f ac eattenwe formt Hrsyegicardvinge filstehage potentiv bied 4 sdcondrgian Hage ang

charge on th i electrl terial i,le irradiating the dielectric
materal et charge Riphi, SR b fbl iyt sol R et Bap PRy |
i s sel ectepghgt po@nfidie group consisting of polyester, polyethylene,
pol ypropyl ene, cloth, paper, |lamnate, and glass. 10. The nethod of
claim8, wherein the dielectric material has a length in a range from
about 1 ngt er rig Lo bHimB bihbiRin chuathilh thd dlelBori@ RURARI QM ARAL O- 25
nmeters to about meters, and a thicknesg In a range from dabout 3
m cronet er s t engiiling a BHGn of crodled tizlestric Mdkerialimmdnet hod of cl ai m 8,
- wher ei n obt ai ni the dielectric terial.conprises . qbtainin

char ged di el edtie HapEpafBirig ol At i BRI End bR B Pytn o
di el ectric materi aleastastielrbliddsandesletin gliatigroherge Botpasediredueiigricharge on
material. 12. The nethod of cl _a'i m 8, wherein the charged dielectric
material has a pot &¥digectye BtsEialt nan 1000 volts and wherein reducing
charge on the dielectric material conprises reducing the potential to

| ess than 150 volts. 13. The method of claim 12, wherein reducing
char ge orl6t he The sieghndrafelaimtléy whereindhgprollewis eleetfigalinepnnpetedistgronnidal t o

| ess than O.volts, . .14, Th t f .clai i i
charge i san%er St FEa T gafeﬁglggg{%nymﬁ%ggogg)fl {% eaépr?% %e\éﬁmé glt%}&rggcgj l‘u%g'gi on
having a first charge potential and a second regi on have a second
charge paotential, erein.t first charg otential, is greater than
the secord: chﬁ@@%@?ﬂé@%ﬁhﬂm&@%ﬁaReﬂoﬁé BPTHPBCOMPRE FIPving
obt ai ni nghd ReoMdEIREd atG ¢ Iathnde QPO IR 10 HidfeRd pdr Biindte ROABJuPDSs OF @
rolled dielectric material; and feeding the unroll'ed portion of the

di el ect r ineeterapenthigtet hr ough the region with at |east one roller; and
wherein altering charge conprises reducing charge on the dielectric
material. 16. The nethod of claim 15, wherein the roller is

el ectricd8ly Qothestadritiongyaemdomprigdng:urt her conprising feeding the
unrol led portion past a screen while. altering charge. 17. The net hod
of claim 15, W&nﬁc?‘é@m fx reRshane 4 e]ﬁ?f?‘fi“@ﬁa mpri ses novi ng

the unrol | ed Roh{ idWRceAlonfhiBiRES Bad, thedak S51R&: Jﬁaﬁﬁé@@%ﬁfjﬁ:l%% kes§ per
mnute to about” 25 neters pef mnute. 18. A charge alteration system
conpri si ng: location adjacent the dielectric material path to increase a concentration of
the gas at the location; and
an ultraviolet radiation source for radiating the location with ultraviolet radiation
to excite the gas and to alter charge on the dielectric material, wherein the
ultraviolet radiation is provided to the interface between the gas and the

dielectric material.
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.

a dielectric material path for receiving a dielectric material; a gas
source containing a gas, the gas source arranged to supply the gas to
a location adjacent the dielectric material path to increase a
concentration of the gas at the |ocation; and an ultraviol et

radi ati on source for radiating the location with ultraviol et

radi ation to excite the gas and to alter charge on the dielectric
material , jpherpidtibiie ibbhiay bRl of adhAld, Wheleh e 01 9eediy B the
interface between the gas and the dielectric nmaterial. 19. The
char ge al grevptinsisting sf ®hrogen arldargon18, wherein the gas is sel ected
fromthe group consisting of nitrogen and argon. 20. The charge
alteration systemof claim18, wherein the ultraviolet radiation
source is2@m bullz chhaRplte@tion §y@Rim eM6liiln 18 wileitthe uRfvioldl @adidtvnGeurce
alteration systemof ¢laim 18, wherein altering charge conprises

i ncreasi nt§ 2@ HPa R HBSHEMEASKYE potential on the dielectric
material. 22. A charge alteration systemfor altering a charge on a
dielectric material, the system conprising: a roller which

gui des t h2l.di eTtexthpige atteation spisteal ofradaim Ibe stheeth Peering tharge ahvamiges
alteration reqgion; gas source for intrqdugi-ng.a gas._to the charged
21 ter at i ocEEanERmeufaR Xf hiige plnabh BRHFAATA Rtk et on ot
the charge alteration region than in atnosphere, and an ultraviol et
radi ati on source for generating ultraviolet radiation and directing

the ultray ol eg chﬁrgé Qlié:rét{bn_ts?stteﬂﬂefo@:h&ﬁﬁ?a%hsh@é 84 b QibIdcaH @ftcrih@eel n
the ultraviolet radiation is provided to the charge alteration

regi on, afyatcgreomainginghe ultraviol et radiation interacts with the gas

and the diel ecfihe JRLRELALS 0 athd:fle b ANNES RO BEIL ©

material. 23. A net ering charge on
t he net hodtecowwpregomg: obtaining the dielectric material; guiding the

dielectric material on.a.rol]er alon esire ath to a char

2l terati on red BhSORE FodIGIHGNE dgaL h Be e BBon b et B on
such th_at t he gas I’}g%§h§s_ Dgreabedone&Rebh hthe %r@éaliek’a@ioﬁh@gi&ﬁhan in
alteration region than in atnosphere; irradiating the charge

alteration regi on aHosphercgansd ectric material with ultraviol et

radi ati on whergi L AV LAl 0. A t e
alteration r ega?odgtr%@(?\?\gjg%kﬁde é’lgése fgﬁ%én%gﬂg Pléﬂsdgg);i ér?ly%:(gﬁg)tn é?fl gr};&tgﬁgﬁ@
al tering charge on uWteideehdietion © thatlergeadltewitioh eegiom; adi ati ng t he

dielectric mtgrl al yitunaviSiAag5udh k&b o WS LS SRIRNLS Hi%n, and
wherein the ultraviolet radiation interacts with the gas and the dielectric

material to alter the charge on the dielectric material.

23. A method of altering charge on a dielectric material, the method comprising:

obtaining the dielectric material;

guiding the dielectric material on a roller along a desired path to a charge
alteration region;

introducing a gas to the charge alteration region such that the gas has a greater
concentration at the charge alteration region than in atmosphere;

irradiating the charge alteration region and the dielectric material with ultraviolet
radiation wherein the ultraviolet radiation is provided to the charge

alteration region between the gas and the dielectric material; and
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« a dielectric material path for receiving a dielectrie material; a
roller which guides the dielectric material along the dielectric
material path to a charge alteration region; a gas source contai ning
a gas, the gas source arranged to supply the gas to the charge
alteration region to increase a concentration of the gas at the
charge alteration region; and an ultraviol et radiation source for

radi ating the Qﬁﬁh@@he&éé@1{ﬁa%'d%?ec'h%gxh&’t@nw&Hlle‘ﬂrﬁalﬁt‘{ﬂth@Hlele%Qic%ét&E‘alt 0
excite the gas and to alter charge on the dielectric nmateri al

wherein the ultraviolet radiation is provided to the charge
al t er at i o?4.r egh oharge alteration system comprising:

a dielectric material path for receiving a dielectric material,

a roller which guides the dielectric material along the dielectric material path to a
charge alteration region;

a gas source containing a gas, the gas source arranged to supply the gas to the
charge alteration region to increase a concentration of the gas at the charge
alteration region; and

an ultraviolet radiation source for radiating the charge alteration region with
ultraviolet radiation to excite the gas and to alter charge on the dielectric
material, wherein the ultraviolet radiation is provided to the charge

alteration region.
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