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CHARGE ALTERATI ON USI NG ULTRAVI OLET RADI ATl ON

BACKGROUND Static charge buildup often occurs on
waele@begiai c materials. Wien a dielectric nat erP@/USINEE36958

into contact with another material, an exchange of

surface charge occurs. Wien these materials are then

separated, sone of the exchanged char rerml n on

one. or CHARCBAL HRARIRN LSING FhaRAMGIME T

remai ni ng depends on the respective materi aI

properties as well as external factors such as

hum dity or applied el BACKGROENdDs. Due to the | ow

con uctivity of a dielectric terial
Fafi s 218h DY N A C SN %W%maﬁfé@&m\g“%a figlestric
rna'{eﬁ'{yp 05Akd 1|nb6 é&%@’@z@th%ﬁoﬁlgﬁm%ﬁglagﬁ e%"ah e 6ftsuﬁf‘a$é1&{argel occurs.

eeds off to ground I's neutralized by an externa
Wlsmlhcse nsajctiml sigre dimeni S@pamed omef therbidhabgadahsrge mnetyhernaln on

ong o togF B TSR EEe FHRIA O BT e eﬁgon WEHEspacive
mafiri¢ PRpERIcOhs FERhY ExteBLiabiosd dukh hs ﬁﬁﬂﬂdﬂ@ olla dléd%rlc fields.

material can lead to additional problens. S
gen@ualto therlorg conducélvpatoémﬂlql@r@n mafetield clnawgfatm@mang on the
dle?eac Jl I%naﬂ{eﬁomﬁs atl eg?pg%%lﬁfrtﬁaa USI %s%f%:re@l\rlﬂlplt ¢ither bleeds
off110 Rrdunfiol hmu&xmltﬁ/ an(‘di@drﬁkﬁ saiufce ls@dhl asrann@ﬁ/@ér\be $yambient ions
ultraviolet radiation source and a gas source. Gas
in fhe g (i gcfhgrg@@araccheliegmp At é@ulea%foa%wvs pepbiems, including
r
coff PRl FHBLUL PR Blicty R AN Bl BH AR cad v
additiendl ptehidmace between the gas and the dielectric
material to alter the charge present on the dielectric
material. One aspect is a charge alteration systemfor
altering a charge on a dighgeiage material, the system
conprising a gas source for introducing a gas to a
| ocdn g@mrad@rmseﬁhis naent o detestedrto elteratiar d)fédhaw(ﬂf atdnalectric
a% gas h % tter oncent rabgl on t t he 8%ati on. .
?lﬂg}i h% EFE¢Un né?ﬁe APt ?/F‘H} Brgtiogiagg Py pon-lmiting
exSAME ChafRralGRABH dtvongts Uh LltPMiRbehdib@eH Sfur@andntas source. Gas
directing the ultraviolet radiation to the |ocation;

fropniie @pmsauiies inlintradurest atiacenidioatdherger dicdeckise matarieh Whyaviolet
rao?eﬁ?ongt?q? e lgllwgl%f }ad L pﬂilﬁrc ﬁ epr&wd@cl Eoe[fle nrt]eerfacce eg ?he gas

rrc na aspect 1s a net

and@thcelidlegric hatgrl thl@r theahegsk pr & cifinethé aielectrhernmehhnod
conprising obtaining the dielectric material;

i nt QHEEENSHISE Gatecradicrtipn §YHHM 421 ASERE 2 chucapepaiglpqtic
rna@éﬂaie rth@é s&%@orﬁ]ﬂ'% é«tﬂ asgb%ﬁr(%qér i‘fﬁtrgaﬂﬁ 4 g&sgtg%tqﬁéearﬁ%h'agﬂcent

t’he re lon t tnosphere; I1rra
therdagiecmc amﬂertalh suathi thhtahd gésdlaﬂatgeeratalcomdntraubﬁ atali¢ hicetion than in
radj atio
atmosphere; and’an ultrav1olet 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.

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
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altering charge on the dielectric material while
irradiating the dielectric nmaterial. Yet another
W@3pemss7Hs a charge alteration system conpri si PQI/ES2008/086958
dielectric material path for receiving a dielectric
material; a gas source containing a gas, the gas
source arranged to supply the gas to a | ocation o
atrpeiprrenitradiseing thel region apd thatdelpeirio putanial withndiravaglet radiation; and
C [ e 1 h i .
oG AIHTL P dRlechit G R RRlul P A LR Bg v,
| oc et anothdrtabpdet tsraaahanicedlteragidh aydtan compaxiap elidl@rigagterial
nd to alter charge on the dielectric material. BRIEF
PAUBFSORFBTINGN tHRICStHE NBEAANCESS BPYECe gontainigs ghskthg iBAY PRI C
fieeAn §ae<ﬁ1'}’{ r 228 IRk @ 'ﬁ‘?d(?nfa FiaBlakiEto i
" gceﬁa?g on h% P e eco%stil(iH rﬁt%ril aF dg%%or [ n% lfﬂ?at]ﬁeOll brease a
compreesemin afitbe posa tte. lo€dtiGn; 2nd & @tretihlet radiadiok sdiragfamdifting the
an exe ary .charge alteration systemaccording_to,.the.
loca Pt i lo G B fia e 1 bt BRS BR S P 1Ko
maddH her exempl ary charge alteration system accordi ng
to the present disclosure. FIG 4 is a block diagram
of another exenplary charge alteration system

i agram of  anChar DESERI I RSB Db ERion ot em
accordi B 4 Ko @ahesEih cltHpladsthagse dcatiod siysted 16 feking a

di agram of anot her exenplary charge alteration system
chggee oy didirdeatidc materigh acserdingfiodbe presens displogyre7 s a

sch t4 ' .t 0
condigt SBeRErLRLEABPor & SEThFY SAEIL IR Rystom
acabirdiap asthe@resEht@isdBosuse.a bar graph illustrating test
results achieved for positively charged djelectric i
mat gﬁga% 15 7hlpgk HrerBgdrngihar e %@ggﬁgﬁkﬁﬁgmw%accordmg

to ik Gresént dil 9.is a bar graph illustrating test
© re?mrﬁst% éccgél)sélved for negatively charged dielectric

mat €1G a4 iswshlock dibgramgeranather ¢deenplastchaygs tkhemsdrosysteanmaccording
‘ E‘IQG 7%5#? 10 is a tineline further illustrating
O PERSUFEEHSU6T the test results shown in FIG 8. FIG
11 iFsGas Braanbel dibstahy Hanblict 8&mplAS hirge aRQLEMES) sk$h Aording
nitrogen and the test
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.
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
FIG. 8.

FIG. 11 is a graph illustrating test results achieved using nitrogen and the test

system shown in FIG. 7.
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systemshown in FIG 7.FIG 12 is a graph illustrating

test results achieved using nitrogen and the test
waygwesssshown in FIG 7. FIG 13 is a graph  PCT/US2008/086958

illustrating test results achi eved using carbon

di oxi de and the test systemshown in FIG 7. FIG 14

is agraph illustrating test results achieved usin

ar g&HO alvdis presanhalipsteAiae depf EqyBlihachieved osing nitmgen aliasgieéest

I I rating test results achieved using argon

Sysger?gﬂt%[ﬁeh%ne@?}s‘gystem shown in FIG 7. DETAILED

DESERE PB i gvigrhi ilusgraging ockt nsaltsaoMdvied being esbon dedtiderand the

detail with r {;e ence to the draw ngs, wherein |ike
tesf@ﬁ@“éﬂ@év%r’rﬁ al's represent |ike parts and assenblies

t hr gyghpu a@%hﬂﬁﬁﬁfﬁﬂng‘f&_s@i’@ult%@e&%@ Eﬁn% QrbAah@UR test system

enbodi nents does not Iimt the scope of the clalns
shatnt mdiéd 7Ther et 0. Additional ly, any exanples set forth

in IS, specification are not. intended to be linitin

an d%:ﬂf'ér y aﬂiphf@}l?tﬁ‘t@é et BGfsulﬁ%aecth}F‘eYﬁ Upos §¥98Pé‘ng] the (€5t system
sherbpdifoent s for the appended clains. FIG 1 is a block

di agram of an exenplary charge alteration system 100

for altering a charge on a dielectric material 90.

Charge alteration s&%fﬁ% ousi ng 101, gas
source 102 and ul tflégitr%ﬁe%lg?%ﬁl a |on615\]2ur ce 104. Gas
sounagolddnbsdimcso will®c dbsa@idsd dldctaillvith adfe@hed to the drawings,

radi ati on source 104 generates ultraviolet radiation
wherss likgeehgsprcs ngmegplerepessentdikedagy pad asopmplics thgpughout the several

. | r >

) YT BOLNGLARN RPLRRENA R, «FRL R Bcre
hereef. eAdddoriablyamyacxdimpl @ st fiocth imthey spatificatiorsartot intended to be

. enbodi pents dielectric terial 90 is copbine ith a

ling e e sy erth someg{hemaRy poss ?r{lb%dflgswa 3@% gppended
claffggi on, an antistatic region, and the like. In sone

embodi ments, dielectric material 90 is in the form of '
a WEIG of issHdetk dbgretn diamicngmplanestaegeddttrdtongly stemsli@OHor altering

d . Wt to FLG 2, |n ot .
o Bfgtan pnectin arseloF cChiEep et Gonien DfhEfshausine 101
gaPsdlk&CIetadd Altrdvitslethdiddn tduedd 108U Qhsadulav 0P8 Bsduedtdfiyas
in arange fromabout 0.1 nmeters to about 1 neter and

103 Viteavioletrradinheipspure. I04raenetates ufrayiefiradiafien 895, | n

SO i . di.el egtini: ' 9

i BeARRee Rl St PR 0 R 5k Blor PRy, pgyprpoyienc
cloB0GAchmCiiydo®)t papRr, lanthatey plasQbhy tHerlikd abtidtigh fferred 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.
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
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
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m croneters to about 1500 microneters. Sone

enbodi nents of dielectric material 90have a generally
w@k@nass7sdpogr aphy. O her enbodi ments of di el eRCF/U82008/086958

material 90 have a three-dinensional topography. In

some enbodi nents, charge alteration system 100

i ncl udes housing 101. Housing 101 operates to contain
havira grperallyinlanag tﬂppaiaﬁhiga‘é)t@osnlb@@me@gsof%@%c mgterial 90 have a

Sone enbodi nents do not include

thr og%lér?llég%litbﬂ% #gr&' enbodi nents of charge alteration

sy stlesonidembadimdnis, dhatgi atigration sysnerh Héo ﬁm:rhmeeihoasing 101.

shi el wal |, set of walls i.nder artl al .
Houying Agéppergfﬁﬁ& gongzin gL pyrfially g%%aép &as LR PReap pwee JR within
ho € SHm@erﬁE’d’(ﬁﬁl@&s %19 ot Sichdb QHI%ITE%I@PC Bfher embodiments of

ul ttavi ol et chanb I'n sone enb nts, housing 101
charpe Ialmi@@otmysteur 1 Oﬁolnelud@ bousngs Glhin (blmgfmrlmnif ebhgid madt sdt of

er s .and exits
walleu S 5 2SR FRY R b R PR GRR By B g example of a
hoti@&L1 Vil i@ HoFHE Sf ar Wiehvdet dhHABerS P E&ife BAbdif@hts, housing 101
connecting a hose fromgas source 102, an electr i cal
inclustiee prael mofeapeniage thypudh whiek diclestic @ﬁf@mgly)& WtepARg cxits.
SoHllete%n oglgneé%s orféhdolug‘ qu%Psg 1nc(;fu(il'e ep% ngonne %rs Po?%ece*v‘ij%mputs
suclﬂﬁ a daB SSIQUEp@ﬂﬁﬁdjoﬁﬁemtlﬁg aglase FOMIae Sdlﬁae 1($2 an gRstricank
cont al ni ng pressurized gas or liquid, In ot her
recspBelgifoeisedving slectiisal ensTanole nosver ukigniodst madiatigictoytrerig4qand
Gas source 102 is arranged to
Oﬂrl%g?érsgrgggggs aglésjcrt%aggt 0 a region 110 adjacent to
di elGasseurce h@ Braisalircd (bf ga;ylm ds stine emphdiomeatsy pasoiiece 102 is a
hoses, tubes, r_conduits.. . ln sone
gl AP HERE prgﬁg e B 31 & a@\sfder{ﬂao%laﬁ% ggp source 102is a
corﬁ@ﬁﬁn‘ ﬁkiuﬁltl%lér%ﬁd% gvaﬂh%é)e (fra[s%mnté@ ll@Q '?é}arilanéed ltrbBuces gas
epl ace the atnospherée wth gas . I'n some
10@ trb@thgmn]tl@ adpagkti tp declgparsc m@t@rlelééﬁ 1@:21 arthrougle dne @awmore hoses,

ot TURSREO LG OB RS 10 e SERSTaRRY Rrsahree RO Bagf opure or
paﬁﬂangx be GhdIpheRITBRN hdiiRg 10X, afd ©ORPIaBEth An&phtlREesith gas 103.
In yet another enbodi nent, gas 103 I1s a noble gas or

In mﬁ:rnb@dlmﬁnt@fmn@meegagé@,@@es W2vse ugpdses or

co n%lrag %bé ﬁ{)&guéi:% 9&?8@1%01%?%&%@%9& thh har oé}rt%lggp géb %'SH&Q ﬁibodlrnents,

In sone e

gadil 0B0iS pheygen (L Ehrbdilﬁdlokide TSR attloh rQARbl,eoratdasaﬁ;mtmbﬁ of these. In
adj acent to dielectric material 90. U traviolet
yetraé’GFhéf FRRodiBIPE 823 H)P i§emeblerass ou perpbipatitmedt noRl gasesorPther

gas:rleg gr cc&‘l’h&ﬁ@t‘(érﬁ!o?%ﬁe@‘%a k@t 6@6@4@?&&89@9 et §o‘fne ernbodlrnents gas

adiation typic ving a wavel engt
103 rsamraduzad 1180 ammmphﬁ’e,esrush thot &hnoits wOD tm:aanmnmlteresadj acent to
. Il:_xa@ es .of ultraviolet radiation sources 104
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
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



10

15

20

25

30

i ncl ude various types of |anps, bulbs, or |ight
emtting diodes (LEDs). In addition to ultraviolet
WO 20va837¢n 105, sone ultraviol et radi ati on sSouPCEESZ08/086958
al so generate additional electromagnetic radiation
havi ng wavel engt hs outside of the ultraviol et
spectrum Oneexanple of ultraviolet radiation source

cxapppic & uligggilet %@lqyll PuEegi 10 ét medeltfdap uiEavipdptrigistemt ipelpding

cigarDy PRl A plf Py R ATADEA PR, e o

lochletinmﬁaahmbwrg,dh/lm | Bitrasolut calidtiidh sgercerl 4 @snarhtes alviaolobdt
-adi ion 05 a irects the ulfraviol et radiat.i
radjgiony Hﬁcti% lﬁlﬁ%‘rlalm rgiafiap éhéﬂ) 15gongldy 1 %AIB% fhsough gas
10%&! g&grdlleqecrﬁ% Blicfhl &P. A static charge on dielectric
mat er 1 al can be altered using change alteration
systAemtmarg'Ecmdbelscirlc aimaéetr@d: 00 ican batlearedbisi@chamnge alteration

i.ncl udin red static,char
Syﬁ%‘sm h? 28 dese ¢ 18%%5‘? és %’éldf"ima‘fh}d&ga Wes“edlsqgﬁc
chagt aGeNt03 8 itk RIue&d frb %@E&Irb@ho% a lobdtioa\ddplceit to diclectric
radi ation is generated by ultraviolet radiation source

maigipl AhdUliravedeteddiption hechoettlibynlsjielemntiation source 104 and
dlrgc):écgci &15 Iloca{?tb Jﬁcael t ’[goI (1[1%1\?\’(2910 Lrjnattef%g b? o%fle Pﬁ‘%lvfaoﬁet\?\?ql?{uon excites

gad 103 ﬁidaillloGJs cgbﬁn(getotlﬁteadct ezﬁthttlitest@thaﬂgﬁge tEQ[teletXlaﬂ‘h)drge For
excess el ectrons | ocated on dielectric mat eri al

exX§nPIp, FectseiisiPay losHed po fidlasticnateral 30 wi h%afé%qSEﬂrredérom the
I
cicfF SEEACN0 it 4 103, G e Bfcn! Bitics P QLAREK 8%y B ictoctric
magdriad %tt "ﬂ"bﬂfreﬁ)yatchmg& @lteragonusstam I(Dbrs watfubfar Iagemt[gdlﬁﬁjemeﬁdi
char gegﬁ on dlelegﬁ)trlc rrate | 90. In some .
hERBOFREhpE e ticgratgiigleiarp some REPD ggentseﬁ%%%teraﬂon
1ncﬁld%§ Yé’rﬁ’&ﬁné ERB s Gt R erle%tr{mh%hﬂl 909Qn oty BfB8diments, charge
nbodi ment's, charge alteration includes adding
altg‘a@@t mohides ajiddmgad:le@tqms to dmtoetricahateibal 90n Is epre embodiments, a net

B0 o0 4TSl pieRTTofRARAS 8 & LadSid fr BBy fn Foe Tob ot

vol Ohce (hERirbd EiRgid fidschin 8h AR REeSRRterifNhB!beet hdilralized,
material 90 has been neutralized, subsequent

Sulse@esas BIORESSHIZSHRDS cam b perfsatedr shstl a5 sertingakandbng.inagkaging,
pr4&§§% @?olvﬁl%ﬂé%%gﬁﬂy ﬂ%gn%%f Sﬂl&gnélg,‘éaglé‘s”oh{]& pP%c%Eerg ﬁnd Y An

adesvolodgkerife dlhtg@rdnndicledtat getatal do @hspﬁoralpplylﬁeg £Edating ¥that
prior to applying a coating is that coating defects
cogtipgrdescts té%&?é% erussd by Bxesss ERBgeac afid@“fdewé@an@ﬁd An advantage

of %:t e{ng%glegg on’%ﬂelggl){?‘ﬂggegﬁl 86 b 6k r@"@& ?%uﬁﬁn or rnachlne)

ctric materi a prlo to han by a huma
packagimgcon prec)e;ssmgark\@gsnmg potontigdlydtasaalig marsrmlsvis Aot is that a risk of

| f1 ammabl e terlaIS|sth is
safif S e HafHEY CBGHPRE 1P 6°IUFLPY° Hmnafaﬁa@éhqr ghiodiments
ind RRWARS rOftuRl, k) ah@tdyvaitaigy enbodi ments include ot her
features, uses, and advanfages.
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
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
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FIG 2 is a block diagram of another exenplary charge

alteration system 200 for altering a charge on a
wale@besiwl ¢ material 92. Charge alterati on sysPEnUIM08/086958

i ncl udes housing 201, gas source 202, and ultraviol et

radi ati on source 204. Gas source 202 is a source of

gas 203. Utraviolet radiation source 204 generates

thig,pmpedimsne chargeiplaratimm Qotsm 6 s beemnionardraround epller g&0. Some
R T R

one e SO | e an op |onal coati ng
appl thad ¢xampike dideti2d Ratelinl 9hissn éxefoqh ef a dicblogsliaet stock having

int f f ol f h t
an ﬁét\qp(#éﬂﬁl?‘gté F&ﬂ%‘g@pﬂg ﬁ?}%{rﬁ or qula V\BH‘B(? ud de %g/ﬁé %Sl‘?@%t stock having

a 1&?&9 diaBNAR thRkhade The W8l apfs ty’ﬁh@aﬁfy FEAGKhIRYIING 1 <'i‘netelr often
length, W dth, and thickness.” The’length is typically

gregtee dtaprabohial) labt@wt arld spmtagimes gi¢agar tipneoet 1@hactcab die width is

o TReE Bt R el dhe R S hatep rR B kpdg Sgpicatly in a

ran@B RIS a e 3 dhetdimcReriRY &ost 3000emicRiE&B8S SublS dickRirfahdt¥rials are
in a range fromabout 3 nmicroneters to about 3000

somtonemered ¢n a Slll?ﬁ feiing|agd thanginmeltedrin grdst &r pergmenrpeqssing steps,
suc% tg g}‘)ﬁ) ?5 a coat t%qhéc ? emctrlacnrgat%neﬁ or 0n 1rlsoe| tll gleiectrlc %gterlgl na

mahﬁfab{mﬁnglpﬁlcﬁg‘d;rl c rrat erial or to use the d| eI ect ric
material in a manufacturi n% process. Roller 210 is

pr oWRodeid? ¥ds gravikeddp erislsdiglectimmaterial 9hglong a dgsirgd path. When
dicfieRhd ﬁgteﬂgit% co%% Mot f?%t%&t \Htl(fr [ 816,3h eggha‘ﬁgggﬁ sdrﬂatcg charge

contact wmt er angé of surface c
ocaccitscbetivkemcdhabed ORiand Imlilee I2|1 6l Vanalideatnt hexerial 92

sulq\t/s\pgl?ﬁnFl S%:&%t%%omgaﬁgl 23]() 22 S%tﬂgﬁ: gtéa?getellﬁé}al?fgspar 1%1%(?&10 material

92dicghge ta[tbﬁtﬁ@&ﬁ?én@bO@% usgﬁ@ﬁgﬁteﬁhg AAH AR, SHRLEM 2B0ce an
is useful in dltering the charge, such as to reduce an

averesr dygegegiveengel podielciral mapridi®l dothis wapesoerci cabodmertynof

ehigt, Y s S T B MR il T e S St

shddksSted@éedsdoatih€ dFBAs kediced Uea/dc 6P aldrfdtacieliesh Suct 844 g@ﬁl dryers
chance of charge tack-down such as in gap dryers an

anq, pktreziples cbambdigrid iproyad prasigetoiesilipess due to bk sediicpd atérgetion

uced attraction of dust and other
Ofgﬁkoaﬁgoﬁ%g%&ggurce 202 is a source of gas 203. In this
enb ok Beute 2@ a208rce Sf gl 203d U6 lgls bmbodlmua ig892@0ik ifittoduced
at least partially fill_housing 201 with gas 203.

1nt1a hpwsieg Pl to o leastaptiddivdplihaisings 24 iy ifngass@ar de p%@zulﬁg gas 203
SR AE R0 050 A SRR ) AL
209 s tht r@mnﬂno;dnntecita,rge:zﬂwrgﬂ)najctmsalln thiis ermlg)chmeﬂo&alrge alteration
g 200 e e e ek R0l 216 nd e 995 0ut Déydndithe REYSEI 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
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
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web 92 separates fromroller 210. Charge alteration

region 209 is arranged at other |ocations in other
werwodsitent s. U traviol et radiati on source 204PCT/US2008/086958

generates ultraviolet radiation 205 to charge

alteration region 209. A benefit of sonme enbodi nents

of charﬁe alteration system?200 is that it is able to
chaipe afranyHagagen ihwhichggs Ehhendwtrreiolsé ragiiqtion29p ccap ge provided. For

S 2
ox B8 Thalle e By GO820F it BEA D0 $ YR ¥ vig g Rtition 205
nnabhagéoh@ﬂmnneg@n@®9alﬂmmyokomamnom20ﬁammnnhagasmﬂQﬁs203u)
and ultraviole radlatlon 2 n be rodeed For
altehycharae drese R HCISP I MAT T DHYRERES Fagee
potfigaiand ul travi ol et radlatlon 205 |nto charge
alteration region 209. Utraviolet radiation 205 acts
i nt dhaemeunti thitt tgashazg)&stahelaﬂusavarrahw\g@l pnasbertofdactors. One
such as, to uce e av

facg(ﬂré§ ngtsé%etde hé‘fh t%ﬁ-ﬂée%ég%%wtepﬁlatira\ie[.?etgwglg aEar'g% ¥ [Eeration system

20@ trege@eral, %ldb@ér'sﬁ@d@ ro¥ulthin @ gRidfsp edduefiod aCdmaf on8lectric material
factor is the speed at which the dielectric materi al

921 Aapiics factar ouidih intbrsity o altravraet; r@étatsqzssoelmemé Ip general, higher
1nt9r}e rgsults Ic’n g &%Etef geg%lgﬁgon St alI c9 dgﬁgcts & %}EL rla??ifa ih on.

ric mate
coﬁd&ﬁtriltiﬁn&ffsgah 0% Wusing\2i00 lago hraadm afft@on $OLHEE alt&@ﬂon. I (Dther
ener al , her intensity results in a greate

fa aa@tfpsher s@ibs dercih 1aisemecnodimgnte chapee gan | bergsduced from
kﬂg\?cp&%?&ﬁ&é{ %ss%arg SO With E\%ﬁé Lo Afh s Lt&% Rps an

on- ch arge a eration. acto are further
desSobimb @dlbbémeanlts alscninslwde cestingdippicetion dehlae gez cle dwating

reduced fromkil gvolts or re to lLess t 00 vol t
apRlicRHOR Asiere? 1) 4P la%%%t@%?t’ Ry ogryed apgL i?%?ﬂessﬁe of

dichdcaf mAchto® coahighd ARBAdRAL Heatﬂ)%vdegl%egél'é infR@e a die, spray
coati ng application device 2 applies a coating of

amdnyumasww3dzmuﬂb¢hkﬂ to at | east one side of

appr e o ad REema T2l By lToieBEs gdpton system 300 for

alt@RY 4 SAFQS on HRMEHIR, m@bBEaltdne dhak®: altetddon 3ydtém 300 iRGkdes
di agram of anot her exenplary charge alteration system.

hogwee 3l gay sardenty2aanchdirgeiolshragliagioa|seerce pR4.nEpesduae W2 is a

T St T A R e L

30source 302 is a source of gas 303. U traviolet

radi ation source 304 is a generator of ul travial
r adilfathiormauBmentychasgesalteryiog sraam, Oé)ﬁmlg@sapkl%rr%& &eller 310 is

mad¥ 3F S Ha @é?{%l Hﬁ? slffia(ﬁ drQtlof Eer?hl@ansﬁﬁjehtecb uRRidISt Iﬂ&q{?o@f For
a materil a ranspar ent or sem-transparent to
exarhple aollad 30 is adudabumf. gl&ssor 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
directed partially around roller 310. When diclectric 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
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exanple, roller 310 is made out of glass or plastic.

U traviolet radiation source 304 is |located within
WO 20000857810. Roller 310 is transparent to ultrewi/obmns/086958

radi ati on 305, such that ultraviolet radiation 305 is

abl e to pass through roller 310. During use,

dielectric material 92 enters charge alteration system
sowgog 3¢herovidlespasetBetitia heysng %hwbwgdh&p@rsp%wﬂhmdwuvmé A0L.
Ulﬁié\ﬁ{zI %ﬁaﬁlaﬁoﬁr% Eé %2 g&ef% trgxggl%:?r%hla%ﬁ I@Oﬁ ?)léhﬁlr 8:1?1%10310

arge trans er oCctTurs orreo e transferre

Wh@dfhap‘ag&s Itlﬁﬁ’&gfﬂﬂall@n3ﬂ) aldemtto delaraicematatialI2. iheddition, ultraviolet

eSS MBI Al 22 Subseduent] ¥ FERaLAl e LA 02 where
dlem&ﬂ*'f‘d RGteAoMQ 's@ﬂ’drgh%%rﬁ ?ocﬂeWBtlb” Ultmbﬂgdé{’?&n 305 interacts

Utraviolet radiati source 302 generates ultraviol et
wnrhgms a03 omal®08havgt bin dlell@trllcematemal, 924\/hu1crhras ﬂnameﬁmg ircogrg 303
¢ er 319 e%nd ont o0 dlsggtric mat % In
4 Ogb“oqrt‘?%ﬁcu TP CRUE LB Rdit AT R esélieng “€fadi at es
t he 1§ @GhOAMPSIiMBER, dhaldcailteRtidn P30 @6t td Fenie@hhmt that is
92 where dielectric material 92 is separating from
prasentioardideqric wlatarial P when igdicat ¢horgadBritionsysens O {thanother
ern%g&ﬁn g dbe(fec?rlé S}tate%a?‘%%ls sﬁgstans‘pélg %t lzl)tl}rra@ v&@?%%ﬁil&tﬂ? rnatetrlal 92
ent@@uﬁq@rgfefaﬁe@ﬁﬁn Sﬁcserh ao0r eamia\egltyﬂ(begd dleehtDhaygem 30 sgbyiEntially
enbodi nents, charge alteration system 301 acts to
neytglp s apas o HimgRts, %dlﬁlﬁét@érwatw d Bibstaptially nentrakif gie average
e
B e
us@lib sbmn et imanesub rahovheargh elded by rallomdi @ pr &y in&action with

Fters charge alJteration system 301, and exits charge
angfperqbiget 8hmatetigbm 301 substantially neutral. In some

enbadi (RBhS: codtitd fpEeiddnCddvRlgELab 1, Sshéwia%ﬁ ﬁm Iz@lli Ysed in some
neutral 1 f the average charge potential is |ess than
embodlnmtsmf change ett¢retiomeyrstisy 3@hafr dpsired. tte pprly @ wostyst afimaterial to

deg %.r tuselg%é'on sone enbodi nents to renove charge added
B )V o) ] or by interaction with another object or

mat ethe i)ossﬂﬁe cRIDbHRRALs GORHENY 0aRPhdre @hdrgd akaNiisystems
(e shown in FIG 2) is used in sone

arrewesd dn fesies dispens Winlepriametsyiat YoMl eshaggtaitcrtion systems allow
sorgg ?l!nlbgcﬁfnebgtgﬁ)*é rd%l@c?r% {BIIQ%HQL% taet{lgl?ér sf) lﬂe s%illra{tt%lmng a

erta POSSI

degifedrhiige ahaagen an tirrdiéle@ric siasdrafs2. aMruaﬁlge dharg\e Sl&frat&ﬁl systems
adj acent dielectric material 92. Milti ec

.char ge . .
a”%\‘l"P&%?F@ﬁd@%ltséﬁé“%lﬂI%%@é%lse‘?ﬁ?@éﬁgﬁ@ﬁ?@tl% Oﬁgtﬁéectﬂc material

rdielectric material 92 at a higher speed while still
attal ning a desired charge alteration on the
di elF&G14 isa blatkedib@hmOst.anMhkt ¢xgheplahahgege altéretiat system 400 for

altesﬁlnsgt aec%lrge on a dielectric 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
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,
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all ow ot her enbodinents to attain greater |evels of

charge alteration on dielectric material 92. FIG 4 is
wW@20b08¥%421i agr am of anot her exenpl ary charge aP@BDS1008/086958

system 400 for altering a charge on a dielectric

material 92. Charge alteration system 400 i ncl udes gas

source 402 providing gas 403 and ultraviolet radiation
diolegreg maf@nalpﬁf%w |ﬁa¢twglauy £orHuqted by apotbnranateinl 408, woal)t fish as by

ol 3 A PO 0L L 6 L Ry FRL s
disaldgetd deposit clidnge o @hteetlmnniatsﬂlajéz Prior to entering

o e Brasd Boleomeipra dhinainat Freese diaricn s 400, Charee
alt%ﬁ&ﬂ %}%‘E@n{ ﬁWn’Er@huc%g §§§ Wﬁrorﬁ%ﬁk‘ k(‘idr&%(bﬂo%uﬁtﬂ@crs ¢ Ehailrge

anot her éxanpl e, diel ectric materi al
dleﬂecmrm m@tnahll 2. dditramiotat dadwloald@ieh 404 gateeertcsalllltr@ﬂo@t radiation 405

whi O e HE BRafl Pt iony S e A it Riaiog Plgtectively ateer

ch£9¢ enBogd 166ARMY EMo Sl eRPSd discl E@%ﬁ@e Ql’ﬂra@io@ét@@dlﬁﬂlcﬁl laser 404, if
material 92. The charged dielectric material then

dessred etogrrediatcghclegtrie matdriph 93 ysarerdesnol padiear de thas wey.ati¢logiric

40 nyrodyc gas 403 from gas source 402 to
ma%éhaﬁ ook Sepefjﬂ géha? Crectric material 92. Utraviol et

rad SaE)Seqtﬂeﬂt @E(ﬁfessﬂi%ls gleermqfeaﬁoaﬁew{ot hal e of theadieativel uncharged
405 which is directed to selected | ocati ons of charged

diclgediceppterial Hatfricarmpls, ¢ epadiap dvanpliedy The ehareedadgacharged
t
A FRES AORAL G L 300G R TR oy crving

pattarn adibpd, er deségremtthe mamge Aisaho®2r ¢xangiiy, teles nsr@thed to dielectric

meBg L 881 Vg ?Pntaﬁléﬁa%ﬁe& 'éfﬁ%ﬁ%ﬁéﬁ?gqgﬁsgé’é@hm paderigl g is then

corﬁ@é’tg@fd%elt & cﬁﬁéﬁ@n&i@t@al @b trhi\GerSRe ?091%% NIk HRCRBHARY. If desired,
dielectric material 92. For exanple, acoating is

heagpplidcddo nithend hand)thd temut tathchapere d)thggpromsmg steps are used in
tdi el zctrl c material 92 interact with the coating
othgt FRRICEIYSy thereby creating a pattern, shape, or

desiFgn. 3 13 ath1eckCAadraMbf aNStheNSlchplarg XBaRE Qlterh@A1LSystcedn 500 for
applied to dielectric material 92. The toner is

altepingrpehtasgy o digleckisanyedalPdgi(dree atfceation sy stem AP eraledes gas

sm?r n(%f éﬁ&@{&h@o s%tj elﬂtrg\?loi%?P %ﬁat];aﬁ 58151‘88 %Omo%{dd@éulttr%wolet

oner maeo

radi@Rin 308, Mﬁﬁﬂtrhﬂoréefakila’ﬂlﬁd fidlensiog. @hdr@@ﬁterﬁtibntd?&eﬁﬁﬂ}ﬁ)rls similar
Ot her processing steps are used .in other applications.

to ehagge aleraion spitRIA0N; dgrann SLGahdb Hiat 1té>ﬁ’é|1?ﬁluéf‘rdf0 Sraptsly alter
Ch%kg ?{1 ARy stEMPO0 for altering a charge on a

ectric material 92. Charge alteration system 500
i nclOhdes affastion 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.

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
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source 502 providing gas 503, ultraviolet radiation
source 504 providing ultraviolet radiation 505, and

W@ kdovasd7et et radi ation filter 506. Charge alt ePEI/USI908/086958
system 500 is simlar to charge alteration system 400,
shown in FIG 4, in that it can be used to selectively
alter charge on dielectric materi al

notpase hueyedrpryed 18080 0Ap AépsyHellterd rﬂawmlﬁtrsdlatwnaiq7dHurnmates
kS PSSR Er P Pl QBRI ORAREAL ERcions of

dietgetrili mhteﬁhlrﬁilwhﬂb Eiltieseld WR2gvielkt ﬂadt\ahO]h 607 rlhldna;tte@ and is not altered

filter 506 is vi.de | travi ion fil )
at $5ECE [IZHNS Wr@raawaegg%éj OGSPE i) lailtﬁr g‘v w the charge is
selE&We?{ﬂa@t@nfe@oﬁQﬁe%cttﬁé ﬁié&'ihaﬁ@f’ absorbs or reflects

unde rays exanple of ultraviolet radiation
fi | AeothedBossdlacsingde of)tﬁltravmhs p?aiuaelmn friiet 606 ®mla liquid crystal

aisp G P9 1B 100 RO RS r Bl A bl srapht S PRE twmed

on lof TS Pi@Nthe PREETsIoH, uﬁﬁvfdléttrﬁdl%dﬁba{sé@thr@hgﬁ tHe?:IEtl‘B&)b&D When
507, but doesnot pass through printed regions.

a pixd ifl an, uftiaviodeteadiptiany igabssiread anddiogs nefrpasOthroughuhhg att@sﬂolet
ra eﬁueoneS((‘)% rlé 811‘?%(?&%)%'&1%% L?Dab&efﬁjteree(fj ulgg\f&%{ dla-[lto% 507 passes

throwgtesrlptho82 pidaBrtRatfard fuededh | Fittaned altelvidladhdibii@n5BOMluminates
ilTum nates, and is naot altered at surface regions

sclgied eefongoh dicksirisomatgpald 2 ltey shapgerd those [asatignss Qg
em%B@nfeﬂ?srlgggﬁes%%&l (ﬁe%deg %rym%g&lg%ﬁmﬁﬁaele {a%:la% hric

eri al er possi bl e“exanple o traviol et
r ad FéGi @ afblbdlediag@ dfsinathkt enentplay yhargt aliérsiddragystem 600 for
in a grid that

alt%f&]% %%h i fD k?éﬁ?f?'rﬁ%?erf?é ﬁh%%%&itﬁra lvﬁé)‘?“{fﬂé%i%é’rde? gas

soffd 602J hitFRYd10! rﬁﬁlaﬁ&gédﬁréeﬂ@)@ ?l%%ﬁéecf 16698, dchenle®B and voltage
pi xel . When a pixel is on, raviol et radiation is

smﬂﬁﬁélbed and does not pass through. The ultraviol et

di at 505 ted t h the LCD but
{1005 aimeRrRurut RSP bR BEeEa e Ayndss plpte 606.
a ghd1Rged Rile|op thdiate. H®vdwer,Resurbd plakd b0EihRefckdstwiVitak®L
radi ati on 507 illuninates sel ected regi ons of

alteipieprely interagtinpeyiftatheghange pedsentonchielefuc aratarigh82 For example, if

R R T e e e R oS
poﬁhaegﬂaaﬂgsgr caaRiap hiey fidyd ehﬁed ﬂbm tehpasireycalhtigicad bodirsytsd &Ward
600 for altering a charge on dielectric material 92.

gravpdedyrlate Q08y aig WYS%? et rAdiptrneiougest Mour ce 602,

sor oos BYE ARt PP RRa BOBERRIER St PIUHRoRE a2
Scates bt @bl aeescta@n pda sondwekiee tnatmatmhér asahetdl Vaoltags sowrce 612 is
elegtrlrl%glrlg(lj cetodnnre)lctzé1 (teo 560966611 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.

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
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a grounded roller, or the Iike. However, grounded
plate 606 interferes with charge alteration by

WO pioenscel ng with the charge present on di el ece€T/US2008/086958
material 92. For exanple, if positive charges are
present on dielectric material 92, grounded plate 606
will attract the positive charges, causing the field

scrpehek). £ ligviokes rashiation; sparcg 9AH @énqr@ateb@ltr@ivw fatation RS dhat passes
thrgﬁ%F&geeeﬂ A b %hg Hﬁg%f)ti @\H% 'f@r ltjllwt Jh%}’%eodneche ectrla n%)aterlal 92.

ation source erence IS reso
pr o¥xaimpgsscreen 610 and voltage source 612. Screen
610 s Screen a condu ti.ve materj al h as
fQoving a0 ﬁavfe%g SEes iLNets Yy §m§8§1ﬁ@et5@acqr6mg to
th Eﬁﬁpdgégﬁnybltage source 612 generates a voltage
otentral on screen 610 relative to grounded plate
606 FIQ. h’éls\acﬂctlagalqﬁyclbtétaglanfm“ra tpﬁ$y$tﬁm€ 06 rthategatusadsfoor

ound, and i 0 s t ches
o B i RR T PRSI TRR Tt Syttt 70 oG Btk ol g permber
70P a8 Béurad 7@5%%@@1&2&%'1&@&1@@ QO@”D&%M@QHEI AtoewAfrolled from
attracts the chaqge on dielectric material 92, thereb

rolfed ek 2 agd tliredted alones pathdhrosplbwhiavicdetsbmber 702, through pacer
roﬁ?ﬂ? ?ﬁgﬁﬁe§§%gf0¢%téaV|0|et radi ati on source 604
gene

es u ravi o radi ati on 605 that passes

t h r qmgia &ty @B oribcibetsvd diglt@riaedaserial 710 @%P&@&hpmnatdr@hthalate
charge.on dielectric material 92. Exanp

(PET)) haawgr?gthrféiﬁea&%abwﬁg W2 dnghes sabopt @szcat)@e%%a %fé:% width of

ab@ﬂg pRats according to the present disclosure. FIG
i's a schenatlc bl ock di agram of a test system 700
t hatAlovasthu petth of dicl cooridmaterinly7 dxpear ivaroissinstasadsrtd eTihe

. bel ow. T S en17 i ncl uded ultraviolet ch
InsFgRIongARc %%a?%l@ e%berggﬂacqamna 2ot ¥Qlfpge anefeye/ "and output

vol@‘ig'rﬁ@t&{ 12%. ﬁﬁ%ﬁ&ﬂrﬁ'm&é&l%é WA Btdied fohPoIee 'sﬂo@E' 783 BKthen
7 directed along a path through ul traviol et

passbdhpenclyggdar 724 olgtollpmodbeleetok mafczh] 7ah denogatedh lawgk amount of

d bed
et P BctrloRierfd 105 MR o BT MRI B Pilos shs phireg wosent
on URELrih@Micrgl 210t M GKeﬂg@ﬁ/anheﬁ ka?pﬁedqo Q%dtﬂ’l@ﬂﬁt‘enﬁﬁ’ﬁ%lth

51 mcroneters) and about si x inches.
colafrong22. h@Of%ﬂOﬁ 8L visal delekmr@ cpition; paweradbyneither arltkY£0mA

G B Ser TR IR TR OASLYGEE/oheRn sHAL GTR%man D

powol dupgl thlugh a 126MOMre k8 Gtori Thoeh&t aﬂ)plikl;lQo \dRe$ectric material 710
unrolled fromrolled stock 712 and then passed by
wap gencsally et 704 (asupgasiied By iR vekigs metiatEbi al 7 10

gengr;gf %den?erlrﬁrlﬂ@aﬁmymanﬂ)fer 702, input voltage meter 724 was used to

measure the 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
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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charge on dielectric material 710. Nucl ear bar 720 was

used to reduce the charge present on dielectric
woreqoessk2 710. A charge was then applied to di BCBUS2008086958

material 710 with corotron 722. Corotron 722 was a

dual -wire corotron, powered by either a +15kV/ 20mA

d assman DC power supply t hrough a 50 Mohm resistor or

a - Podlestnic mategah d Khien pesspditspughuipnses ol i dugyhich controlled the
spé&%cﬁ%@%eﬁﬁl 7 I-GBE g)rlg%?t;ﬂga e all g@@v&; g é@ﬁggggﬁéd dlﬁ'bo roll 716.

inpm;amoletlaqléltmbler 724). Prior to entering

uIt i.ol et chanber, 702, put voltage neter 724 was

uself Wétaglar@@rgf ghtpsy @2 56@&!'&3.“&@ B irogrURGy B fom ges
solr&d %4 alv e hﬁ@Was %Rﬂlér%%sﬁtﬁ@Oﬁgrp‘é%l@mgM H- d%e bulb as

static neter. Dielectric materi al then passe
spachfraoiugpho vl and avas @bwbredﬁarrmlér51oml MhearieblictpowassuprhoSed

Wi R O B < Bl B0 ouBEORSIEM WEr<he R Byt
metrFMMahd §0ut BiePL6 Yé%ip%@t%lymtef 726 was used to
agai n nmeasure the free span potential of dielectric

mat EFGAI8 Rl aw@@égrapmlwsat@gsw yepglts foappsitivgly @harged (FIG. 8)
an(g/ﬁégfgéelg ?rlgg OIF@J}29 1e ec{i‘rlocnri(qg[&{laﬁd II% %ee%(e]s-{% hltuﬂ%][led( YALIOus
cotti & fsi vdre 762&&dt1ﬂﬁﬂvmg$1&€ﬂatb loF eheglas pages (on@rlofff hAd thM‘sltaﬁélof the

controlled the speed of dielectric material. 710.
ultpgvigletepdiptionsauese (an ovell)- whests Wers afse-cppiycisdl inthich tediclectric

ma?%rg ﬁ%&vésths u F‘g%ﬁffbgeg %hétﬂhérhd't 3 rr%[g ‘gﬁr: 1(2 Hileterrggféﬁlftg 51}% a rate of

25 gasers/mingte. 704. UV source 706 was either a Fusion F450

wes T Bttt Bl SRreonsse G niBeR eoptiy cuBy giercric
ma(&g@ as ¥k tnﬁfdt N¢he flHudRA%AROVRS the oliffit ?&@Hﬁal AR QM. The

potentials were nmeasured by input neter 724 and out put
“emetlars 12l esane thedrnd- Mr@gedﬁta&ardsdeamdom ofthe ityaut agd apipst

iI .ystrating test results for ositivel charged (FIG,.
porgg gt Gl B SR R trorrndh S hanf et BB ol il was
typi@dl1§ rabaht- 2k THYEr lgﬁtlﬁust}aw@lte F&uRGlof %36 BOUTa&OTUH, £4s018H6, and

were tested involving the state of the gas source (on

casgr808f Duriag@asenid2ghages soprachR2uves off ped &g uitsayiclet r@d]latlon source
t |
(o PRSPE b ERH P Plbing PR DAV Bl Bs SR b e Jirdof

radiftomizenrcatvad offatBurifg che BGE e gémomuéeewwtcff and it elltm‘vm?i&
meters/ mnute. FIG 8 illustrates tests that were, o
radigs [ perIEa WIS OR g Daring st 88| Beth the g spuds einslcthe pliraviolet radiation

som %feadn il tﬁe!g@ tésﬁp%e fﬂ%%lﬂrm gt Iggfﬁﬁgﬁ k(ﬁlrceaﬁ d‘oﬁ’hﬁ"t 1S operating

ut put potentla are | ustrate
at fl.lll (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.

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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“error bars" represent the tinme-averaged standard
devi ation of the input and output potentials and do
w0908 esent actual errors in the neasurenmenkPGI/UT108/086958
i nput potential was typically about 2kV. The graphs
illustrate the results of case 802, case 804, case
806, and case 808. During case 802 the gas source t§1N)
Ype

Avigrrge ppfentisy axcrbownt i iiorase. 1p adiidy bash thedags seurcgarmt

t
o B85 Ol o 1 OGRS RAR IR BARBOUFAR BRI
mooaﬁ@ﬁ(ﬁenttahe gas source was off and the ul travi ol et

Coul bSPTIR TrauiBical RaRHE foh LOabe NpucaRms 820 and

824 Qre%ﬁ@ﬁf%ﬁu?éﬁ@nts Y8 BorhiX g ﬁé'tetnﬁgl‘é'aﬁh %{eagtﬁ'gﬂl@ﬁtk Qo ng@are

I's operating at ful 00% power. In each
rneaas’an@ﬁ@ Qf oﬁ@dmg poGntian. dIIBtrh&)canhem whmnhe gwosotmstv@s on but the

conducted. The rst case (r esent ed t he t
e REISH T ot B e S et SR FaF By Bl Einp S b0
incoRE@Lp&Entkd meters/ mnute. The second case

(represent ed by the right two bars of each case)

i nv &laged0telllystedtesonedsgromentsr§348) 8&h8éd, apfl 836. Measurements 830 and

s G e B Rr iDg el T b T R EE S T Tyt e
meARASMERIBNGBgOhg hBRntifNEOMH this dasd, eﬂnt;dhaih&h@gab source was off and the

neasurenents 812 and 816 are neasurements of the
ult@ﬁi%@lrﬁ‘b‘a% BHEGCH @B O3 PERPC 6%%45%}1 ?Wg‘?}E}% Rotcpral was measured, but

mel;i JrERAYL0ke3 a&$§;{‘$%%h1 @\gﬁ g?ﬁeﬁggz entials are shown. In

I'S case, gas source and the
uI t Cavd &)Selﬂlustoaﬂemeamremmfsfsmt $42, 3dd goidrg 6 p Meastreaknts 840 and

ener aI about the same the i ncom n
84)@%&6&&? Mepsuresiends B0RCPT gIOICRiAs aﬁ%&é?ﬂ%ﬁ%ﬁlitg 84dand gipyare
me8dftem&Rd 0BG OINE PotEhEAS! nhﬁth%s@nlgw%% B th R8s source and the

measur enent s of i ncom ng potentials and neasurenents
ultgPletmedi826 suecemeas oncnepsienodl dootegssi inguigoingmataitis] was

meREF b BRaT Bt it oh STERECO GO Tgre Rt ar as

me@@neinadlel dcldhft inatdiRl SROB) @8 itdding) g&eﬂtwg Redsartim Ak 840) was
Case 806 il lustrates neasurenents 2, 834, and

ab@B ek Viad she evteoing PEBDI eI cBgAcTarE SREvHeEOU Gk Inghe sccond
test 1% E?rﬂ% %ht%l el@&gc %’?e?l{d[ @Eg@)ttﬁe ?%%P‘%{%p&glﬁla re

asur enen gol ng case, 1In

(medsuedmdnh 84Z)a$assa§bUﬁtCB<W\aﬁd t<hf3 bugpthgtgoeentibl (h@dak@gibnt 844) was
radl atl on source was on, sone decrease in outgoing

ab% was neasured, but neasurenents 832 and 836
I . : )
848‘?@1@%501@[]9%/95 foﬁ d Iﬁg?éadl\l}gg%lufrn Jhgﬁe %ltﬁgﬁwa%%éecmc

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
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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844 are the nmeasurenents of incom ng potentials and

measurenents 842 and 846 are neasurenents of outgoing
w@oioensizat s. In this case, in which both the gBST/ES2008/@86958

and the ultraviolet radiation source were on, a

substanti al decrease in outgoing potential was

nmeasured by neasurenents 842 and 846. Specifically, in
offtqné thq plgpviples fadiafionsorcg 0vafen e PUATE G 9&8&0&1:% igas source and

C I

el B AR o P e L NG BE AR, Wy AP

SOl(rU@BSUnQﬂElBtOp&ﬂﬂl)lgmHE(m%)lﬁbvﬁel‘kv In the second t est

| SRRy <At GE] A Pl AP BHaRteaiss MBS ABMLCRRy TG

cas{g%?ep?éé@&@& Bg tlféqgﬁ "E‘\;Jb %Ltrs %?%Q&%@éﬁﬂ%l@éd@ dﬂé@%trﬁq{%{gmg sfeed of

herefo found that reduction in charge
10 fnmterposnutev @ho;/ sewhad g@d (dipedsewttd by theaight b barsm$ canbstase)

. effectjve when th a s turned on and the
iR Al et Py R R O BB i, T o e on. B G
9 i ldals9028ilIgstrd:@Shashtalen¥e) 10, 9PNAULtRd QU] Meaurements 910 and
negati vely charged dielectric material as the i nput .

91%@ thmm@sumn@m plithe mi:@num;p@@mtmlﬁ angoneastifealentsrd 2 and 916 are

meﬁlwr ént%g%eﬂ] §omrgalg ésntﬁ% a%Pe% stsqu rougf;éﬁﬁel tr?w?l%{ charnber

AVefige poRaHal0Ark, shoaa e ID0Bs cadfldn Gdsch DB thelAak kd\gce aﬁEthSOZ
the gas source (N ) was off and the ultraviolet
ultrayinlspuige S6iG ofd thaowepipgeokmtiph wisazensietly appiptithgysapeses the

mc% 3“%@& o{f$ source was on and the ul traviol et

Ion source was off. During case 906 the gas
souﬂasae sl §traacsdnédsaramlentseP2i00D2X, 924 dind 26 N Mxasuremed 920 and

ring case 908 both the gas source and
924, F“Eertgu Crpelis m&wn%lppaﬁ‘ém%@@ag awasqrﬁm?%égf prel 920 are

medfBBmELS ofll)ﬁtg&‘AF ?Bf%htlﬁl@dl@ttlﬁsCUAs§ QY VRl the g@srhourde twdsn but the
operating at 00% power. In each case (902

ult@l@lble‘@o&r,ce ans oﬂosl)e outgeneg peeeial wes gestralycabodutbt seine Thiae
first ctasel(represented by the left two bars of each
incomid Pt ved a diel ectric material speed of 10

mi‘t €lasd MNULSratdd1BeHBFARAERDEILT, OB Y36 d MBashBRients 930 and
ight two bars of each case) i nvolved a dielectric

93-1hﬂlteéh¢ alcagisaBentyef MeommEgMosmiply ghe moggyemogye 932 and 936 are

me dr%%t?%??utgg@%lﬂ %gﬁ%& 4 ‘&195 c[agel 2n W%%C% théel 95 S%illl6(3])_e Was S off and the

asur enmen are neasure nts

ultiaRE0etiradiatiat atdoal s anthereapinepmoitil 942 gandal8lboaltke same as
nmeasur enents of the outgoing potentials after passing
the IReQINGH POKBtLIR t r avi ol et chanber. Average potential s

are C%E@% ilthSret %rﬁeé‘sﬁfe?nen'tsrmww Q@%ﬁ@ﬁ@ msﬁgﬂfeﬁt@ 940 and
and t travio source were f e outgol
94 ateeht imehswnasergeotinedthinggocutialshed swasirascith 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
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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incom ng potential. Case 904 illustrates nmeasurenents
920, 922, 924, and 926. Measurenents 920 and 924 are
W@ b@gasur enent s of i ncom ng potentials and PCT/US2008/086958
measurenents 922 and 926 are neasurenents of outgoing
potentials. In this case, in which the gas source was
_on _but the ultraviolet source was off, the outgoing
incoBRmPotantiahfacasarracal P42)arobovtnle! k¥ ad ke euigoing peientiy
ustrates neasurenents 930, 932,
@n%%&ﬁ%%%gb 6. %@g@ﬁ}l%&hts 930 and 934 are the
meadueefeatiswes faund omt nglupdreintdhates fangbsimaabehangidtdiclectric

932 and 936 surements of outgoin ntial s.
mafGiial§ves legsgé?fre?thvevﬁ? QHihe k> S@&E“s%rtl’l@e 4 aaas FeaHglgt
radi'zitfoﬁl%‘éhl‘%'e &las WRAItRNhLS Bn Sgusﬁ&v@e Véﬁéedo(ff 'thd &%le@chgrﬁét@ﬂal was also

potential was generally abou the sane as the iIncom ng
mopotiferdtival . Case 908 illustrates measurenents 940, 942,

oeaELO iR edim RS Bddh rRfts SR hBaldiR s and 842 over

a t@é@f 8bn8 $ericd EVRBASHH QTR BRI B arf 842Uk &R IcHAd RIS N leSas source
¥h|s case, in which both the gas source and the

(Nr)lomraadutm drayighti éﬂdmwnssgwrrce EDvipebulh) o Bhgryeeage iigoming
pof%gﬁal uregme&ﬁ%ggi]wgs ) LWWH%&MQ&%& HE\%gtlo%ofbabout 0.171 and

ne decr

thd’ﬁifaﬁhlgé etr%btng%nt@p@ﬁeafsmﬂﬂehm@l) IWaE blsmft iOrIsktV twgthta f(témdah;i
a 10 neter/mnute dielectric paterial speed) the
deyipimetfrpopiod-@ht. i BherefREeadiis Borsivc @10Jucgesising gharge Breggpt on a

dleg&g’\;g Jélgteﬁylt 3 %‘o nl@gtsvﬁ?tge :Tgfr?tv&g%ge% {/Helﬁl%si?eh ﬁ'?(?su?@t%{g) may
ﬁnﬁmsrmhweﬂmchmgbhe second test (with a 25 neter/n1nute
(medBarBra o) Saggﬁiaﬁ%cﬂi%f'?i&%%% FReilis Sbeg 12 n bort

gra%ﬁﬁ Bt Alis ﬁ%&?ﬁhg?@ﬁhtlﬁdﬁoldw& g O'ZGHKM and the y-axis is the
herefore, it was found that reduction |n charge for

Pe@@&iﬂgﬂ Wfdhlylp pharcyed agicalcetefifull poweor iladosningpotenisdls were similar

‘ feg%i %%%ﬁen the gas source was turned on and the
Ofﬁ?ﬁ B%t”“r adi ati on source was al so turned on. A

s| owes. BIPE a% @‘h ill0&rafin € h @&t i ivéhiSRdielcb@lc M@ srial730 wiRhassed
effective. Fl 10 is atinmeline illustrating the test

thrpegh plirgvigket plsashor SR At sragef Hhactgrwmipyesr Thetaigmy ipcludes lines
11§89904 A8k QY- 118§aiﬂ{e§ﬁ§6‘% %ncgﬁg)ﬂﬁéjte%%sd’iﬁrug gfar}{je‘é%x‘?e‘i'y

W't h t’he "gas source {rav

cha\fr@@ti @ble@ﬁhc&ﬁ&tét@aﬂ (€., thep@rdrtdnpovasied Ththe avgatRge0kV/15mA
i ncom ng potential (measurenent 840) was about 2 kV
Glggsman P%ﬁéﬂﬁpléﬂe%‘}da]ﬁeéﬂ 10 anghbIfI8 agc tepyregts using a positively

charged dielectric material (e.g., the corotron powered by the positive 15kV/20mA
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.

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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the average outgoi ng potential (measurenent 842) was

about 0.1 kV with a standard devi ation of about 0.047.
WO b@oesone, it is possible to reduce positive BCEU§E08/086958

present on a dielectric material to about 100 volts.

Sl ower speeds (e.g., increased exposure tine) may

further reduce the char The effect that |anp power
chavgel diglcetiigrmpmicnial ang ligey &&9@6‘1 ilRO%prodest Tasuln Hsm@a ppsitively
ch%%é&dlgfe@tgﬁsmétgﬁalx sS208 alll(ﬂ EUE 429 tegpl.teg‘ﬂ{ n dj ﬁ'tgﬁéjbulb and

outgoli ng potential and the y-axis erce

lnmﬁlzaampdn@memfaasnﬁubenmﬁ@anEﬁ@@ubhmpomer) I ncom ng

tia re simlar to cas 802 and 902. FIG 11
°gra M te3fe shoyrsddacrassin ﬁilaww grrepydlpmp power. The

H- %E BLIbAborkdP iR fmﬁﬁoglm oty ﬁ’égtaﬁ@éﬂl ehe e&ﬁi@ﬁp@fc material.
2 a rate of 10 ne ers/ nut e.” The” graph 1 ncl udes
InaddMQnIﬁgﬂwermagﬁw@&@ﬁhwammmmmb&lmmmmﬁxMMgm and 1104

are testlres Iﬁﬁ ing a negatively charged dielectric
naté?ﬁ%@i¥%r%;——ﬁié—¥§?otron powered by the negative
20kV/ 15mfy {Hi p@stTaifralXold? eMBRbEUPR WA sapilicl il Scatddibdiatide
1108 are test results using a positively charged

(CQi)edas Eopi gasrratise (784 a](l@@(gnppqdhfelth:@ Fb$1¢@ﬁ4ﬁbﬂetls’mjb1ﬂ? ilhe input

an@ QB peert Rl &7 e SrpE BB PhieRE 2 oY BRpY el PR

respédinglyl 10oraingd pdftaBalakerd dbililaf @S0abds80aSINBQ02N H-type
bul b, Generally, all tests _showed a decrease in char
é(gqscrlbed

wi t Abp ﬁ%sﬂlé%l%@ef’f@éﬁ%ﬁs pERetimilatie the Wﬂé@ HihpniffeeREEs®
o RESA S B S AL LRERE) o TR AP s wi
cmbandmkah FIG. 12 is a graph |IIustrat|ng tests in

djelectric material 710 was passed thr
ul t ?E% 8@ gLapiilustrarigg topfs ig whig dlsﬁctz@ TP} 37% ﬁqvwa fassed

thréfieh QraRBIck BiEdrife 502 bnesid G0 mdRAmink&06Gn tMaﬂ%g@é X-axis is
Lines 1202 and 1204 are test results using a
inoeyget potehtia Han@dd)ymlmgceug pétentiva ed ihaly-amisiislthapercd2@s of lamp
ults using a positively charged

POHPTaéépF¥%nH§%B$Pg Nines 1202 and 1206 are test

r esght $raphiindudes Pnby PR02usdb 300 d Lide e i 4R4canstulk ¥&8negatlvely
are test results using an Htype bulb. Generally, al

charged dickpigitatateriale i ip thedpd repe it positivehechseged) demﬁptrlc
t ..
ma‘?eg}é? tr A\s/ IlFo%v céé{r% #Arg e}%"@é’c edger(ng &fl gx{cr%a%(% Bgléj V\{eé.r IIna?qdltlon,

hné n04actdbivid thar, po@mgabhatge Wﬁﬁf@i@c@ﬁ&ofe&dﬂﬁeﬁctﬂi@ meatérivd fhan negative
p03|t|ve charge. Exanple 2 - Carbon Dioxide In this
charggt , ultraviol et chamber 702 was supplied with carbon

di O)E'xgr?mle 3 - Argon
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
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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(CO) gas fromgas source 704 and equi pped with a

Fusi on F450 Htype bul b. The input and out put
w@oioensizal s were nmeasured by input nmeter 724 aPciT/Us20p81086958

nmeter 726, respectively. Incomng potentials were

simlar to cases 802 and 902. The results of these

tests were simlar to the results of the nitro

t esFEG(Heis ergridd | lagsviay fesesdg eptich wﬁkecménﬁ@rg%lggwas passed
thr\%?ﬁlgﬁra{;lg%lﬂg ddn?&r gg2 5%?1&% @fl ﬁ)cllhgﬂef:s/tﬁﬁﬁl r "qu'{ L%&?p?h 1'11?1?]1865 lines

carbon oxid 31s agrap
14029464, 14064 dndH 408 e Laws 1402 amt Bildalre 30w ypagsattgatively

thr ul travi. I et chanber 702 at . a rate o
ch%?@%@mrmm AC-B E1CHOAPFP IR Sk @e.ngg%tweé?%}{él SmA
Glzps@ﬁﬁﬂb faoxgér\é'ugﬁ 'QYd 1% 9900 S PRARNE Alst RBE LR fgYa @éitrcvely

iI's the percent | anp power (as a percent o
chqrgvdedl):lecffhenagmaqj e i gn tHeumpeagrdni pw@rngWtha m)dsmlS@JLSk‘K/lZﬁmA

902 he test | t h
Clgtogpb D PEvsrantay Sitings [ 2oBRHa0b ey SRTH BSe ¢ e bud
andRRdstIoMenY 0Raraes rekudk agihg af H@!p@'bhﬂ)' As shown,

charge generally decreased with increased | anp power.

I n &derellprall testy @hogmi astpsvesse methaggssyith mercesedrigiap wawer. The
H- {8’%9 %Cﬁ)dvv(%xﬁr § b?st fosr 9 }N%tsgtﬁv% yn%% ne§§ttlvetl hghaﬁ‘g&%e(p(? Elec 1c rnaterlal It

ravi o

wa$ haﬁtf@md%ﬁé’t aW&:%aﬁWatg%Cbo\Mdﬂib appyedito apﬁi)av@aﬁyfpbgﬁvggtssharged
source 704 and ]gw pped. w a Fusion F450 D-type bul b
dicdgetrimpierighysing 4 B-tyec Bybc .Thﬁré@r@é%hawe altpatiph B@ﬁtonéhawludes

Ch%g%%{lctﬁ)&fﬁﬂtal;gg?aﬁggaﬁdl asured by input neter 724 and

put neter espectively. Incom ng potentials
wer €1Gi 1l isargriph itlasesing0&tsaindviaciPdicEheicehdteddl 7t Datas passed

g T BVt BGHHORG  p? Pifeo b KPS G Jhpergept inclades s

15021804 1 1306 dinvi 1304, Eihe@ Y5@0L 01 mta%ie‘sﬁlemﬁﬁ%fn'@ed ﬂé]'ggﬁf\ile?y
IS the percentage of |anp power (as a percent “of full

chypgekdipleFlriG mdtdridl and llgﬁsa]cﬂ%l andU$08¥ areitesy resels ssingra phsighely

dielectric teri ed, t hrough ul travi ol et
chithGhEEleb b g FiacS 10028 RIRFE ol It bkt Bt o ana
11nes1p§04d1(ﬁa 1509 8& tddBedultd 4dg aﬁﬂo@peaﬁl@ 1408. Lines 1402

and 1404 are test results using a negatively charged

di elGeaetelly, alietests phawaden dpcreashia Céﬂelrg@tvrldhmpmmdéamb@or\% The
H- %ig gh g\é\go%g%gét;e? é%tb(egﬂfﬁg S | (Pﬁ) \%{weﬁy Qﬁ)elr %d @i@@ cr}ﬁeﬁerlal

In st GIE AcghtRl @Bargt @vaﬁﬂécﬁlbd:cahlofeﬁth@n Ostltﬁ]‘& chafgkt ron
powered by the positive 15kV/ 20rrA d assman DC power
sup Ie|4 nes 1402 and 1406 are test results usi ng a

D-1 )&pﬁmgﬂé@ of test results is provided below. In each test, the ultraviolet radiation
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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and lines 804 and 808 are test results using an Htype
bul b. Generally, all tests showed a decrease in charge

WORE0k/0831¢2 eased | anp power. The Htype bul b woPKBUS196%086958

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,
cha I | - .
e R
nmkhbﬂﬁbWﬁ%HmQOhﬁSﬂShnmmmhiCh dielectric material 710

was passed thraough ultraviol et chanber 702 at a rate
of 25 net er sAARRGrdNC ali/fdyteeing Ppicplid 1502
gbon Birk

1504, 1506, [andN#Bwsn (Nines id56LxAne t éggon (AR)

< a negad T vety char ectTic naterjat
an yfﬁﬁ%s 1506 andﬂi%b8 ar e tes?ﬁfesugqg usilng a 1%

pasyid bigby clhar ged2mhel ectriic matesgoal . Lings 1502 4md

1506 _are teslt results usind a F)-fypp bulb amd |lines

1504 and 1508 are test results using an Htype bulb.

Gen %raﬁ'll l%prPQildEs tthg ?és? re%ﬁll%svﬁs&%qnﬂ%ﬁ& E)ﬁ%lﬁvélp kcé%%%cg ?]tewc{rns

i ncrease

nmhﬁmlb@bhgp@&ﬁhk%ﬁbhnﬁﬂd negatlvely charged dielectric
material. In addition, negative charge was reduced
nore than positive charge. Exanple 4 A sumary of test

Llef’lr'”at S is pﬁ"QMb g?qn&%lliﬁﬁv'Po{eﬂtlﬁ@%té&ﬁé Po{eﬂﬁal

IUIl:‘l I aur att OIl S ustcu dl IUII .

Vari oyls gas sources wergﬁﬁg \TNQ dlC&?é@ (%%gle 1

provi des thgfbgﬁm reqults usymg initjally positively
10

char gpd dielectric terial novi ng a
met er $/ mi Rutyee bilkbl e (1 - 1 nééM n Potential 6/7%ut oir
Pot enttalTabte 2 providesthetest—resutts—using
initially negatively charged dielectric nmateri al

oV TaBlcalt prdGidoEthe ket fostile @ingliakla@l Zle%atidégﬂéﬂa‘fged dielectric
Potential / Qut oin Potential Table provi des the

magesi] moxEg) at 35 Reteiy Mimgtei al |y positively charged

dielectric malarial, g %%namﬁg&[@bmeﬁaae Tabl e

IIL.UIII IT FOUTCTItT Aal I"ULC 1 dai
provi des the test result pnlt aIT@ Qgéipvely
charged dipelypebhfhC naterlal6yQV|ng at 41%
neters/mnute. Table |4 - |nconing Pa entl al [/ Qutgaoilng
Pot ent i al H-type bulb 36% 3.5%

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.
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The vari ous enbodi nents descri bed above are provi ded

by way of illustration only and should not be
weowevsrezrl to |imt the clains attached heret oPCTHB2988/086958
skilled in the art will readily recognize various

“ﬁﬁff@#ﬁﬂﬁ5§ﬁ§>§§d changes that may be made wi t hout
@’ anpl e enbodi nents and applications
illustrated and described herein, and w thout
departing fromthe true spirit and scope of the
1.f ol | dwharge elterpinen HSAT foB alBtriivEChar S: onla disleshranmyeterial, the
alteration systemfor altering a charge on a
Sy@?ﬁﬁ%%ﬁﬁﬁ%?%ﬁaterial, the system conprising: a gas
sour£easfsaiirck Mo iRAOEIcE PoBas allGcadioh @gjatdn® theati @B inaterial
the dielectric material such that the gas has a )
great er coRk &t therdaphasd Stchier Pacattraionta the lpeption than in
atnnspheraql;r10 gﬁggn Itraviolet radiation source for
generating ul'traviolet radiation and directing the
ul t reavilehablet adiagibh eourte fdripendrad@t ulanyioldn exdedtiontdne directing
ultraviolet radiation interacts with the gas and the
di el ect r i8¢ HHIAleraqiafiof todhe lorafiom ahgecipfheulfgaviolet
diel eCt | Gaiffbielthets Fith ELNANIR: BLLEERIHARIAYS b ihe
of claiml1, ereln the u t%aV|oIet radi ation
i nt er act schairgelontthe dghstrandateha. di el ectric material to
reduce an absol ute val ue of an average charge
potential froman initial value of greater than about
2.10007 Ol By ct et B0 s%rﬁé}ﬁ ofbRHA 11RBcréR the ultdwiolifadiiddige
alteration systemof claim1, wherein the gas source
ingoretsav il the ggagnd dicalitledri¢ mamriche rgdetgpnadealivstvahg adfan
ni.trogen, carb di oxi de.. argon, and_a nobl S. .4
Piaige Sy ROV gth B, G o B 97 sty b SBGE Dol toss
thik b5y il ©0 €bltg adi ati on source conprises a laser. 5. The
charge alteration systemof claim4, wherein the | aser
is arranged to selectively alter the charge on the
di el gct 6 ial i t j -
3-or opaute s BByl n BPEHT, FholtiHe B R dotnins a gas
sefucadersn 0g. gréup ddmgisth@ofeitrapére cadbbndissydt emgonfandlaaiotbie
1, further conprising a filter arranged to filter the
881 traviolet radiation to selectively direct the
ultraviolet radiation in a predeterm ned pattern on
the dielectric material to prepare the dielectric
4.mat eFhcadhafggralteration 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
predetermined pattern on the dielectric material to prepare the dielectric material for

subsequent processing.

19



subsequent processing.7. The charge alteration system

of claim1l, wherein the ultraviolet radiation source
wW@Qewensi’es el ectromagneti c radiation having a PCT/US2008/086958

wavel ength in a range fron1about 30 nanoneters to

abo 400 nanoneters. met ho rin
7.on alth SREEA TR lﬁﬁt%?t?rﬁlo FORRE | mabrit Bor qu?ﬂda(ﬁa@on
soRRkehéR@s bRerShSLREE kdBatRURY Il & whvHl gt angnge ﬂ&% about
to a region adjacent the dielectric material such that
30 frmogerhwsibauighatagpmesncent rat i on at the regi on than
i n atnosphere; irradiating the region and the
dielectric material with ultraviolet radiation; and
8.al t ex intghddeirgerifg clidige sk & Rk CmbREEI th%'mé‘tlﬁ@d &omprising:
irradiating the dielectric material. 9. The nethod of
cl ai dht@ningheg dickctrisenddp@dlectric material is sel ected
fro I
ool %ﬁg%lq%g’élgaﬁ? Q%hg%ﬁ Q%a&fnt ;& rﬁ’f%@{tﬁ? maPe oY @cﬂ%ﬁﬁe gas
The net hddsafgredtai dasn&;ntmhert &t the tdpgorctheh &ﬁattmlo@phmt er i al
has a | ength in a range from about 1 neter tq abo
100 lﬁ@fhélﬂgg the rggigp And feislegige Mprcsitl wHB witrayiglet rﬁ%‘@%% and
to aﬂ@ﬂhﬁ?hﬂgé §h the cﬁ&gctﬁ L&D gﬁﬁﬁe ik RatlRANEE dle[egﬁqc
about nmeters to a out 3000 m croneters. .
nmet hod ofmatemalm 8, wherei n obtaining the dlelectrlc
mat eri al conprises obtaining a charged dielectric
material, and wherein altering charge on the
9.di el ﬂ?etrhétﬁoélfﬁf &ﬁin@k \%’éf@l'h'tﬁ@&efe@fi‘i&%ﬂgnélh%@@ct&ﬁfr&h%e
dielectric materi al . The nethod of claim 8,
gromeeaisistinpef p¢ia¢sg@dp@ly@thﬂ@n¢, ipolypeanyidng) clbts paper, laminate,
@Qtentlal greater than 1000 volts and wherein reducing
H% e on the dielectric material conprises reducing
the potential to |l ess than 150 volts. 13. The net hod

of claim 12, wherein redu0|n8 charge on the dielectric
10vat eFheanctbodpf ¢laiss 8, whirenribe disleciisiasienalihag a langgsinarange

fr&ﬂ%b&ﬁ' 1! Beter-{b; abEHFldd?Sﬁ%th%m 3 é&tb% My ‘fﬁ)‘?@ ?Mﬁt Bl %}iét&?}] to

e is perfornme er m ne ern
abauf § neters, egd arhiblanesnin arahpe ﬁrbmdbamgkmmbmaﬁetﬁb abmd 3000
asecond regi on have a second charge potential, wherein
MiCHAM§IEISst charge potential is greater than the second
charge potential. 15. The nethod of claim38, wherein
obtaining the dielectric material conprises:
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.

13. The method of claim 12, wherein reducing charge on the dielectric material

comprises reducing the potential to less than 100 volts.

14. The method of claim 8, wherein altering charge is performed in a

predetermined pattern to form a first region having a first charge potential and a
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unrolling a portion of a rolled dielectric material;

and feeding the unrolled portion of the dielectric
woreaoe0s8sk2 t hrough the region with at | east oneP€DUF®O§/086958

and wherein altering charge conprises reducing charge

on the. dielectric terial..16.. The hod of cl ai )
Sei@}ﬂf TRBIOP JRYE # feEOPd Eﬁaége P%te%tﬂaicwqreﬂa|tf'§ﬁ% 24 @&el%tz"ﬁl is
ordstOURgh tRAEcdnd hbgk perRAl sing feeding the unrolled

portion past a screen while altering charge. 17. The
met hod of claim 15, wherein feeding the unrolled

B T A e

abouinr@BinfRtpeftfonRiTa BlleldiSlectR mAcGdadge al teration
system conprising: a dielectric material path for .
r ecefceding thy wiredlcdqortion efghedictactricangfagaldbigugle the region with
cont ai ni , e r arr . .
the gas 15 QfERuphR AR HAI ARARE CRORE b PR ng
path to idareaseahadeteatnhatatialon of the gas at the
| ocation; and an ultraviolet radiation source for
radiating the location with ultraviolet radiation to
XCi :
et o A RGBS Ry OFIERA T frownd
anti8urtidrepsipnisinpdeglag: ths usmllled pediohpash a4 tecegvdule altering
consi sting of nitrogen and argon. 20. The charge
1&eration system of claim 18, wherein the ultraviol et
radi ation source is a bulb, lanp, or light emtting

di ode. 21. The charge alteration systemof claim 18,
1wherBiamethoé of elgine harvgeran tpadingetbe untolled pprignaomprises

mﬂng‘l%g I}l%e;l?n%ol?gd p%rtcl;ohnaa{t espgeo({ 1%nat gagglge ﬁ)rgmtalggutdll Oerklgt%%srple% minute to

C

about 25 meters per minute.

18. A charge alteration system comprising:

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 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.

19. The charge alteration system of claim 18, wherein the gas is selected from the

group consisting of nitrogen and argon.

20. The charge alteration system of claim 18, wherein the ultraviolet radiation

source is a bulb, lamp, or light emitting diode.

21. The charge alteration system of claim 18, wherein altering charge comprises

increasing a magnitude of a charge potential on the dielectric material.
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