13 SEPTEMBER 2006 TITLE OF THE | NVENTI ON [ 00011 EM TTER ASSEMBLY
CROSS- REFERENCE TO RELATED APPLI CATIONS 5 [00021 This is application clains
the benefit of U S. Provisional Application 60/254, 20@@&@0wm tter
Assenbly,” filed Decenber 8, 2000. BACKGROUND OF THE 00031 The
present invention is directed to ion generators and, nore specifically, to
an 10 emtter assenbly havi ng out vvardl y extendi ng ionizing pins. These ion
generators are related gengf Nof devices that neutralize
static charges in wor kspaces to m n| mze t potentl al for electrostatic
di sch{oge] [ 00041 I n nmany rranuEaﬂfIU‘lEimgSSEMHiﬂbcesm ng envjronnents, it is
desirable to prevent the accunulation of charge within a workspace. .To
prevent the accunulation of charge both 15 positive and negative ions are
gui ded into the WOrkPRECREFERBREH ROIKSLATDAIHIIC AMIORR My be  buil ding
up. One exanple of an industry in which the accunmulation of charge in
pr Hdu¢ioah aTlams appBc¢atioe clanos thecbenefitdfd).8i RBlovidionakAppltbaion ¢0/Rb4206i1t i s
critical, t i n yields. [00051 Fig. 1 shows, an
em ttE‘t‘t‘téFéls "f?"mgyg ﬂ@%&‘“@%‘%f@ﬂ%f used in ion air blowers. 20 The
emtter assenbly 10" is nounted so that air is propelled or drawn through an
air guide 30° which is fornmed by an annular ring 22'. lonizing pins 32
extend general |y radi al IBACRGRQUND OF gbE INVIANHLONMr ring 32' so that their
tips Zd% osifioned in the air.flow t.o aIIOW|on to be g?a?wn or drawn of f
of t h&803 izi’h& pEeseat igyentionds digectedt tojinn eensratags,an ‘B%&rspf% Whia@® whi ch
se 28%b 095591@% ggym n (not
mm?mgtf)&drl veh?E vgrﬁzﬁv@hﬂglé%e?ﬁh?%g ht elhgal ?ﬁe@c’gl e ?&%6§§x%fﬁléxfe9i anet er
of t hgerwradb( ts\nkfpﬁeldnf dbvycetshhatf@ntr:lﬂimct%lc@haxgbaamfmrkamsemb Iyinirsize d@r oxi mat el y

equal L r of the annular ring 22'. Due to the position of
the t P %"Q?? ffge"%ﬁ ‘%Hﬁ@ﬁ $%is 32' being proximate to the outer edge of the
fan b (ﬁﬂbﬂf 11 @ndng PSarhf R0 H3earR gar&ée@ ing 8aRARIeYtsaH B deSirfNs Rk MR 1 S| over

portion of the aifflow generate the fan. -1 13 SEPTEMBER 2006 [ 0007]

Conv eatduphddtionnf ph?ége mmd@pm T@sue\re@tﬁleuav@wul@wfcbange@oﬂm nt to
t 26'
Th s PO e Vernl P iR D Sledh b Gerc? Ry FRaEE & chirge which may be

building up. One example of an industry in which the accumulation of charge in production

areas must be avoided is the disk drive industry where it is critical to maintain high
manufacturing yields.
[0005]  Fig. 1 shows, an emitter assembly 10’ of the type commonly used in ion air blowers.

20  The emitter assembly 10’ is mounted so that air is propelled or drawn through an air guide 30’
which is formed by an annular ring 22'. Ionizing pins 32’ extend generally radially inwardly
from the annular ring 32" so that their tips are positioned in the air flow to allow ions to be
blown or drawn off of the ionizing pins 32’ and out of the ion air blower (not shown) which
houses the emitter assembly 10'.

25 [0006]  Itis common to use a fan (not shown) to drive or draw the air through the air guide
30’. Thediameter of the area swept out by the fan blades of the fan assembly idapproximately
equal to the inner diameter of the annular ring 22'. Due to the position of the tips of the
ionizing pins 32’ being proximate to the outer edge of the fan blades, the ions from the emitter

assembly are released into a slower portion of the airflow generated by the fan.



shown) which encloses the emtter assenbly 10" is limted by the size of the
air guide 30" of the emtter assenbly 10'. Due to the high vol tage being

transferred through the wiring 26' to the 5 ionizing ngﬂ“ﬂioogs
necessary that the housing of the ion air blower be spaced a m ni num

di stance fromthe outside of the air guide 30" to prevent the arcing or
th I g 3 . . e _ . oy
the 1 on T PT S ByafiEal it eeabREG A1 ElcidNEyRoBIdaea Bhink REppEhey

shi el di RgsupplPRSOENto thiBRBIng Hiss $1' 2 ThemihfAfurAfien 8f the idtPai2 Blowes hahshity (nbfri t ed
by the sizlgkbo)? the fan to beg-B]used with 10 the emtter assenbly 10'. qf t he

di anet esh@fn) weichandbses the emitePassemblyntd) isdimité¢thby thieesizdicditlet @ir gwifle 3¢’ than,
t hen the anmount of air forced thyough the air quide 30" is reduced and the

ef fi ci efeytiamssamply 18 Iiertoghebigh voRagedheineieansiared thropgh thegwirngGoote thee
emtter .a O | t j I tooling, and
o LAt SOIARIRUN A0 K PUSEE? Y5 URLIoNEY o Bbh SRR AN LiRg0. 4 ARG,

mount i Ngi@dnck Fdmlhelodtidel JTahd4in guidd 30’ tngr@U’eﬂﬁﬂl_etaﬂziﬂé 8Ptk leARgB of EREricity
ionizing pins 32' on the annular ring 22', it is necessary to manufacture
socket s f{onoeittedn dwrping 32’ or Geeiiring @6t toethe cori a@r blgwer heusdi® (ndtalthoasiegs atesposed
within the bod o{, t he %Qa lar ring _22'. The tooling necessary to formthe
rel ati vﬂﬁfe“%ﬁ;ﬁle cstcals ERUROSEY- 22' as wel | as the conplicated point to

o e g anrubal . ! ' ( 10
P posce 1000, SMELAEor b hiie 2225005 Rinfia By bk Lo Wb SERSETR D)
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art, is an emtter assenbly that is easy to manufacture, that allows an ion
ai r bl ower fannthen gheramaunt)of dieforedd: thenugh slysanpihide 86 ibecdviced andithe zffetiasicy lodut
the risk of caysing .el.ectrical cs,fromthe emtter assenbly, that allows
t he ion%wnﬁrrﬁgwgﬂadgww%@#ﬁeéﬁé1 oses the enmitter assenbly to be 25

m ni at urg t OTRe SthAfer GRBRBIARY Fedufrel Rty ddMSpIRARAIRAdHZSH fan of
t he ion[g(li@ﬁlbl ower , aFl thatyaf aci iteat eslt e renoval I@? P%hsop}f{%tr%nghe

i oni zi n@s¢enitdy bythdianmudar Mgk 2o hddommddatdthe witig 26madphdimountingdef thel ati vel y
faster portion of the airflow generated by the fan. BRI EF SUWARY OF THE

| NVENT| dpniziog poo133]- Inrerderte peaperly myeuint therioniging pirsd Y oatheamwlasipg B3V itrig

outwardly extending lLonizin ins, The emtter assemhly of _th resent
Cnvent | GReSHBAT PP segRels Fiot Shomidief Sreiving B ipndneR2 065 ganer al | y
radi al | v Qutaenfhi thd R B gﬁg%@'!bwe foblifk netldSsaly to¥orritifie feREQQY! Z€d
the use of 1onizing pins supported By a ring structure; however, the prior
art di d coniplicgtedgiriutat ringa2’ as well as the complicated point to point wiring and size
limitations associated with the emitter assembly 10’ imposes several design limitations on
20  devices using the emitter assembly 10'. ‘
[00010] What is needed, but so far not provided by the conventional art, is an emitter
assembly that is easy to manufacture, that allows an ion air blower incorporating the emitter
assembly to be miniaturized without the risk of causing electrical arcs from the emitter
assembly, that allows the ion air blower housing which encloses the emitter assembly to be
25  miniaturized to a size comparable to that of the housing used by the fan of the jon air blower,
and that facilitates the removal of ions from the ionizing pins by disposing thexips of the

ionizing pins in the relatively faster portion of the airflow generated by the fan.

BRIEF SUMMARY OF THE INVENTION
30 [0010] The present invention is an emitter assembly having outwardly extending ionizing

pins. The emitter assembly of the present invention supports ionizing pins that extend
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pointing the pins inwardly would be a limting factor for reducing the size
of the assenbly. [0011] The emtter assenbly of the present invention is
preferably, but not necessarily, used 5 as part of an ;5QRppAtviBPROWE and is
preferably contained inside of an ion air blower housing. Also enclosed in
the ion air blower housing is a fan that is used to force air or draw air
over t h%enérﬁll‘j' ZddglydutvardTP RoinCdh #hinGBir RésBRbEXR) ATHS privridiEre@oin®ied I iRCsE Of
the annul ar assenbly ring wth the ionizing pin tips positioned in the air
gui de pnmmmﬁsappm@@m «'ntmg)ﬁtmmehquer,ﬂh@nnorgeéh@dmebc@gmth&laf an

10" pi o PBYPELAEs AR oI5y Y MiRe Roxhr F05rea Ak WA oIt v ol
ori ent atjoenjof TheemitthiagdeRblpohthe prdsemdnyedtion H@pl‘eﬂ:@ﬂﬂﬁlﬁﬁﬁ nBi Iﬂdcéésuﬁ]yz agddon

of an ion air blower using the emitter. [0012]. The emtter assenbly of the
presént ap Wémf A HODAE Blodier %lsm@@fe@blﬁﬂqnfq%l mﬁﬁﬁ of s tagrainjowrdhals Bgnb| y .

Because Mo Lo SARRI¥n AN FAYERANE VDR s Ocd D fork BURYE aed i gver the

faC|I|ta € use ofare ative nol d emau

Furt her ,101h¥mg®ﬁnsr etieiiohinihgtpiss é}&erﬂeﬁ‘dm aie anértsuefacodf thd anmssesidnybly @inge open,
an enbodi nent of the present invention reduces the conplexity of the wire

rout i ng. Witthie AeiziBgpotiipeprsitianedintieal auidpmarimatale the ppwgoafa@t@g@srﬁbw by
til f t
For | of nendafinhdihe ARRMSO AR hOifuestl GROHRY offor (R S b idniRB L2

THE1swm@bmewgaﬂeabﬁd@mwm&dlﬁmyme*g'bmermy egwiandly stien@tion ofthevel | as

the foll.owing detajled description of preferred . enbodi ments of the
i nvent i dﬂmzwgmm%aélora\@t prthe inaessed puatyrgationefqn ipn ais bloyerusig the emitiehe

appendeﬂ ?‘{] 25 eeﬁ?&er%ﬁ%‘%gﬁﬁ‘%&%@lps SV\%Z tk:%%ﬁtalsﬂ%lb%ﬁﬁ‘{ﬁg%e”’ there is

shown i raw ngs enbodi men are presently pr ed. It
shoul d beannfibturirtgood, asseonidy e Becdusa bf the lgeomatre and mduced combpléxityl dfahe tagomthii

preci se arrangements and i.nstru ntall es sho In th
i i 1B e of 3 relafiGely SBEIF A Pt v a0 B FRTHT. o ngt Fecbiimerths
assggDl %entﬁ&lg]%ﬁlmfdfghe ZleinblyPtoRR o?eﬁ%l evl@oo\aaxﬁaﬁt%fft&rbrmvir@e iSRRI ﬂg]e ng

of the emtter assenbl 30 "according to the preferred enbodi nent of t
present compdexityed thd @ﬁi 4dutisigg Ampher smbodinens elsmaies rwahvmtlemal ofiring eltagethdrar

nbly ri f Figq..2A t ak the | 2B- ig.. 2A; -3 13
SEPTEVERR UG protasis i onh S G g Ay el e oned: Fa Toinei e
assenmbl YomikingHndro @gRMer sippnt | on;

20
BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

[00011] The foregoing summary, as well as the following detailed description of preferred
embodiments of the invention, will be better understood when read in conjunction with the
appended drawings. For the purpose of illustrating the invention, there is shown in the

25  drawings embodiments which are presently preferred. It should be understood, however, that
the invention is not limited to the precise arrangements and instrumentalities s,hown.
[00012] | Inthe drawings:

[00013] Fig. 1is arear elevation view of a prior art emitter assembly;

“x

[0013]  Fig. 2A is a perspective view of an annular assembly ring of the emitter assembly
30 according to the preferred embodiment of the present invention;

[0014] Fig. 2B is a cross-sectional view of the annular assembly ring of Fig. 2A as taken

along the line 2B-2B of Fig. 2A;



[00161 Fig. 4 is a rear perspective view of the annular ring of Fig. 2A
nmounted on a nounting plate for generally centrally aligning the emtter
assenbly with a fan; [0017] Fig. 5 is a rear el evati ors sppewmBERRZDE® annul ar
ring and the nmounting plate of Fig. 4, 5 [0018] Fig. 6 is a rear elevation
view of the emtter assenbly of Fig. 3 nodified to include an enbodi nent

wi t h an [@dr5]baf Fige 3aind redreclgvatior niew ofitheemitter adseibBi ofthg predentdineenpienspect i ve

view of an ion gjr blower which m ght include the prese i nvention; and
100201 HPYL6lg j Eigg 4p'é@trﬁag|pe§pa@“@‘@9‘apf§w @P@WBPEPE lga% TROHHGEODE Fig. 6
illustratl | #6 ; | J ener at es
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DESCRI PTO@N]OF FigE 3 iNEdaRIefiivation vieR0athd anrNERIgRand Gie PRESHRNTplat\GENTg. A

100221 FEj 2A_. 2B. and 3 show an enitter. assenb .in accardance with
the sredbfi1 {bisnbishieas flevain Viw hLALTHIG SeTa0 TP ieS HROGRE B faeiude
assenbl vl diflert W thadn difBittle QG the el Mlertion; 32 supported by and
extending radially outward fromthe ‘annul ar assenbly ring 34 wherein the at

| east orf@0X]In 3Pig. ¢ iuz perspestiye n@vaokanabn hixddawearnvwhich méght masludeabe prasentor
negative ions 20 (not shown) for neutralizing charge in a workspace (not
shown) . PGPS 3e enmitter assenbly 10 may al so conprise a plurality of

i oni zi ngogig)s 3Rid 9G24 paHiabasd cletAiRnAEW bRihe AHIRIN ¥f Figng iR tratliERSN L €T
assenbly 10 may al so conprise an annular assenbly ring 34 that is generally
cyl ilAdr ipreper iplacsinanfeof ththair bafifletgenerates durbulgntiairfloay prakimate tmptip s€amiomzingiul ar
assenblﬁfring 34 that is forned of a nolded material such as acrylonitrile
but adi ed&™25 styrene ("ABS"), polyvinyl chloride ("PVC'), or polypropyl ene.
The emitter assenbly 10 may conprise ionizing pins 32 that are formed of
machi ned tungsten. [00241 The emtter assenbly 10 may conprise a voltage
power supply that is supplied with electrical power conditioned at between

about seventy (70 V) a %1.1_%9 B?Pﬂ' ffolé)lgﬁl volts AC at

bet ween about fifty (5@ EgPdﬁgggu sid@dg/)( H&’)%e?@“ The vol t age power
30 g98pplyezrgn. OVERMIE W OF PRESENTSRMWENGIGN L r ansf or ner, capabl e of stepping
up the voltage t bet ween about five thousand (5 and ten thousand (10

KV) vol t1802%¢ Eigs. (éét vBemnd:h shaw an emijtter assgmbly) 1 hmacsprdancesyith themaeseplz) hert z.
Al ivel: - . - R 2006
ternatj vely, e eerﬁggr ggﬁ%g@mg f&;{g@%exu 3g %dlgﬁc%géeiﬁtgg 5m§4341a§,d%'?fé£§'\6%§

circuit,” such as a S a apacitor
ar r angeriemiing pip3b bwppotted by aed sxtending radially outward from the annular assembly ring 34

wherein the at least one pin 32 is used to generate at least one of either positive or negative ions
20  (not shown) for neutralizing charge in a workspace (not shown).
[0023] The emitter assembly 10 may also comprise a plurality of ionizing pins 32 located about
the annular assembly ring 34. The emitter assembly 10 may also comprise an annular assembly
ring 34 that is generally cylindrical in shape. The emitter assembly 10 may also comprise an
annular assembly ring 34 that is formed of a molded material such as acrylonitrile butadiene
25  styrene (“ABS”), polyvinyl chloride (“PVC”), or polypropylene. The emitter assembly 10 may
comprise ionizing pins 32 that are formed of machined tungsten.
[0024] "{:pe emitter assembly 10 may comprise a voltage power supply that is;'?upplied with
electrical power conditioned at between about seventy (70 V) and about two hundred forty (240
V) volts AC at between about fifty (50 Hz) and about sixty (60 Hz) hertz. The voltage power
30  supply can include a circuit, such as a transformer, capable of stepping up the voltage to
between about five thousand (5 KV) and ten thousand (10 KV) volts AC at between about fifty
(50 Hz) and about sixty (60 Hz) hertz. Alternatively, the voltage power supply can include a
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the voltage to between about five thousand (5 KV) and ten thousand (10 KV)
volts DC of both positive and negative polarities. In yet another

enbodi nent, the emitter assenbly 10 may conprise a v J@gevpewnosupply
which is supplied with electrical power conditioned at about 5 twenty-four
(24 V) volts DC. The voltage power supply can include a circuit, such as a
free stiandi, sechossa lettifigrthathndidéss dieddargiscapaciteCasangeoeent,capatile of imcreasing

t f wh t i tifi bl e of { tiQning.t t
o bet vlENoHBER 1 hePyen oL EHE OB RO 3 Pader iiednld KB el§ e pr b or
bot h  pogjdifivearl tbglBEApAINRidRO IAN b ArRther kRABSAMeRE IV rhii@r ARESLEPR A} cal ly to

Fig. 3, the emtter assenbly 10 may conprise at |east one 10°electTical
connect oomprsef pyolpgawe wagsupply Whishs supppediwith 2legirimpbpeseri conditionechatiabant

assegbly rin at ..h cke 36 directly attached .for, receivi t he

oni o1 niytiour s vIRbR DR SRR Red o Vit TEb el ARl SRR AR "The
enm tt er s@as@REBLMI1AEr FREhGO TR 8 AnA G sttt EtordrBeta ttmsformePRASKIRipd (s used in
conjunction with AC voltage for generating both positive and negative ions

(not shuestified, Tapatderpf eanditiondegihiey oltagagybetivesn abowtfiveshousand 61 K¥)and tin
connectqgrs 2 ed .j opjupction with vol.tage that all ows one set of
pi ns 32 08”6@@65@%0&{.52?63?%%&&0?\}33' %P?%%g@? langessepond set of pins 32 to
be oper (28] Referrife fidké MRMRANRGEF 0B, tHe BRItR bs@mPDS 10 nk§ coMPHsd@dadst ¥he | ONS
(not shown). The emtter assenbly 10 may conprise an el ectrical connector

20 10at elestrigakgannecier 20 for ppwenpg e ippiging dispaised ethe @neylenpssenyblyiring

routing 0 ' . FnS .e| ect.ri cal
connect (:‘;)[r1 gla%g ussoé%-ag 88%&%‘5’[&%‘%%@@%2%%?&% 6%?‘1162#%%{1 g%gﬂét% %’fitt%j’\%rlﬁ palt R&e‘?)i ns 32
t hat fopower vagecpdvasr condiitsDA0Vihe entittelassemtslyd 0 SndyhsdnijRiss @ sitfgld électapalt t er

assenbly 10 and increases the output stability. '0027%h| Figs. 4 through 8
show vafPgstopaP msedin copiungtiompith G xakage for ganerstips bathi pagitiveand negative

i nvention. ' ' ' ' F 0 d a
nous ng s ¢ ShbRA i AheEkeechBF Rk 365 BpfP SbEeRIAT ke 0L U 10
I ncll sideasalin@onjubhetiors itk M yoltags ghal 4]loR onnistt af pine a3 to bnepdrmsd at Mgosdive 32
supported by and extending radially outward fromthe annular assenmbly ring

34. TheVPkageand aseeandrsel alpinnjs iy ROORESHET Alsenegativmvalger iracaeralipe pPutis or
dovet ST L (RIS o0 Saeits ABent P Ol b,
Cer t ai n20 ¢hatisoprigyd Ciscwttesird (ot kisovim) fabriategl sxiaphfyl\mde dnmmgl pti on f or )
COnvEt S8R) Rl 5 bt Dot S P o kbt
madgg TR& PP pSwer toANB e setsBTGoni Sing W Mhat' 16 & chfacitsr (not shown) which

reduces the noise of the emitter assembly 10 and increases the output stability.

[0027] Figs. 4 through 8 show various parts of an ion air blower 118 incorporating the current

invention. The ion air blower 118 comprises an emitter assembly 10 and a housing 120 capable

of guiding a flow of air 116. This emitter assembly 10 includes an annular assembly ring 34,

25 and at least one ionizing pin 32 supported by and extending radially outward from the annular
assembly ring 34. The ion air blower 118 may also comprise a fan 39 located upstream or
downstr?g.lm from the emitter assembly 10, relative to the flow of air 116 throqgh the ion air
blower 118.

[0028]  I1I. DETAILED DESCRIPTION:

30  [0029] Certain terminology is used in the following detailed description for convenience

only and is not limiting. The words "right," "left," "lower" and "upper” designate directions in

the drawings to which reference is made. The words “inwardly” and “outwardly” refer to
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13 SEPTEMBER 2006 directions toward and away from respectively, the
geonetric center of the emtter assenbly 10 and designated parts thereof.
The term nol ogy includes the words above specifical |l \{3spRriMPeEethos
derivatives thereof and words of simlar inport. Additionally, the word "a,"
as used in the clainms and in the correspondi ng portions of the

speci f i digdctions towardsandatwdycfeah, respectivdy [ tBO gedmdrat eentemaf the emiteer dssewibiyg$0 i N

detail, wherein |ike nune s represent, |ike el ement t hroyghqut, there is
shown iwdﬂealgglatsip@sﬁﬁﬁee?e eefaﬂéwe@m%ﬂf&éfth%wogﬂia?%? SRESHEAY v,
gener al Jnxntﬂﬁéa,ga%ﬁw%eg%&eof 30 RIrlY oSRRRK Mihort, AT fiddly! theFidtd “37 ab 1§ed

emtter assenbly 10 of the present invention supports ionizing pins 32 that
ext end igaheclainis/andanl thel doyresprindengoportibnsarfitberspeaifivation messsciablepstrdned’ 34. As

furth il ed._.bel ot | t ientati the 10
oniss: gOSPhs Srenblimt RofRes et SBteR kpiberaR st ke cpgng; ,
bl ower ﬂﬁ?&ﬂsgﬂoﬁth&eﬁ{% Sh&hn irPSigE -3 a}PefeACELhbOMAIhY of Al @nitikf AGLHEE, Of the

annul ar asSenbly ring 34 is readily producible using a m ninum arount of
t ool i ngzeechllydesigsaechas HY. dpsefly Goaktihg, Thtermng totldg. Hdkeeabliter aGemblyt Heofthesent

e N T i LN L 0 AR O
housi NGanhafir aRREBIY fiklg34.0AF g thef detdliSPbE6W! BE @Endrilly H@wallly BtiEntRli SV\ES the

housing 120 is a flan 39 that is used to force or draw air over the ionizing
pi N 32ionivireg fian3 Bdldvessfon thegpercased nhiviabirizgtionel amon i gwemising thaemitidrown)

hat i Wi £.hi he, | ' i 120. . The fan 39 i
e or SPGB, M Del0Suh PPy s bR Sy HSE BB Bl ielete o o
I S axi afdiNe RigiRfch ambid ogt(gﬂiﬂgraﬁgbbbcggmgr@éfsposi tion within the emtter

assenbly 10 as shown by the alignnent axis 20 "A. " The specific type of fan
39 usedl0fB3th t Hbeemitarasseaddy i of the@resentigvendiontis preferalelyt bt npt eesessarily,

i nvention .and,  agcordi ngl funt her. detaill,s regarding,t f.an_39, are neither
oot + ed R D BEGDRR L HE A PEIEIS LRARE e A opd Sl o B RS "B ng
at t gsc hegbusihgal 200 Refdriifg 9 Fige4, 280 dntlosédigrthe emcdii BlodhePRb\@ig FXWis p¥aPYses of
positioning the emtter assenbly 10 within a specific type of ion air

bl ower , thehis used totfaice 95 diamhaiy ovey the iopiringpias 3ht The{aadd e ajseparptlgdersiaer from
t he 25 pfic. ' . gy [ . i

vari o y SRS BP SRS st dRAREA WL RB S A TR R 196 RERR B,

Fi gs. 2prefonsblyBut hbteasssarilgmansaindal thatrthdgendet dialse fand@bSBad hylallcidnedr i cal
shape having first and second major surfaces 12A, 12B on opﬁosi_te ends, of

the anWithageagabneangal P?ﬁgﬁcgwthijﬁéﬁea?mmeaasssg@wcﬂ 35 showg byhe,alignmeant als 51

f d &«Q» j | oot ] 4 tch i
pordl o 4 el fpett i34 BlodlOHl 18Rl sty ABTERE Helchild idoresfh 7
separ at iserition dnd] dcovelitfply, fiahdr defails hegahdihg thesfas 39 preafeithadteyited nor

necessary. While the emitter assembly 34 is described as being attached to a mounting plate 28

(further described below) for purposes of positioning the emitter assembly 10 within a specific
type of ion air blower, the emitter assembly 10 of the present invention is independent from the
25  specific mounting plate 28 described herein and can be used in a variety of applications or types
of ion air blowers. |
[0032] B Referring to Figs. 2A and 2B, the annular assembly ring 34 has a g'gnerally
cylindrical shape having first and second major surfaces 12A, 12B on opposite ends of the
annular assembly ring 34. The annular assembly ring 34 has hollows 51 formed in each end. A
30  center portion 50 of the assembly ring 34, which is generally parallel to each of the first and
second major surfaces 12A, 12B, separates the hollows 51. Each of the hollows 51 preferably
has a generally cylindrical shape.



has a generally cylindrical shape. -6 13 SEPTEMBER 2006 [0033) The first
maj or surface 12A has a first set of socket grooves 14 placed therein for

supporting ionizing pin sockets 14 (shown in Fig. 3)'13'-:%:$QEWBE§2Q§O6“ rst set
of socket grooves 14 preferably, but not necessarily, has a cross-sectional

area that is generally U shaped. The present invention enconpasses a first
set of [038ket Thohwsemajot shefedeni Ahay DBt set of sankel graows 1dhdiced theyein for

t |l ar, triangular, I | the Iike. 1t ] f ble that th
it SERPOSHNG GRIARE PifhoARCS T4 shewmip Fited) 1 e of thsctiesies phsedkebmmevan iy
i . : : !

equi a ?P&&%I&, ggtggﬂ nE&‘%‘safdtlg\,gfa(s g‘)%J’r&E-_séé{{Jél)ﬁpﬁea thafts (g%?&gtr(? U-sthaB&d. PERSEN

i nvention in usi ng Si X , seven more grooves 14
al ong tphseitiing¢ntiovnjeocomspastescefitdkt of S@kdtlgrdonees dd damuhgraajross-sutidrmt ered Rt

bly, but not i | t of ket 16
C et od Tyehenghiey Datna i Ly o Rl SRR A hedrratel ol The:
pr esen%rddwg 14 boiphifa tidasosve apaid g8t AREKEhI JERAX BN AS: Hfjd Birriao (2).

six (6) or nore (Qrooves positionedalong t second mgj or surface 12B.
i s prefléAr digwdngt, thopresent asveatign inchules usihg tweondx §@ seyken §Hokanorgigomves 16
are offge frg the first seiza‘?f socket grooves 14 so that all of the
i oni zi rllg ai)angst SO MANFUHAR M v outwardly from the annul ar assembly ring

34 and (g4 15 FRASREnBAR IO Flefdratly | but ABOHcedsREIyARNU fLoRPsERP! Y Ting
34. The present invention includes the use of socket grooves 14, 16 that

ar €0 notsodwtigriozesah spacgrbgénerallyeguidisiantly dengitha sécond nzegeremifage 12BgTB4. The

shape of the second set of socke ropves 16 i refera .t sane as that
of F e Presratinggiiogind e e ittt e R Radves 1 S PRERE S LY kB nas 16
prefer %%Me@ﬁbﬁﬁ&ledfaﬂ&fg thBSeRHl BlajSiutfaeS1 AP Ris peferRANbtdot AGSSAR) Yhdti N9 34
through to the inner surface 35 of the 20 respective hol 1 ow 51. [00351 It

i s pr efthe segprd sdhof sevket greeeasddraye offpetfroomthedssichat of sgekas\gcoaves &4 sethdt all ong

each of . .the first. ecpond | or . .sur es o12A 12B of .t he anpul ar

e senb i) te g Ade PinfF AGRERDe I For Pl AR o aylef Bob gl atnd ¥ p e

gensr alspaced gehéraBy bynidisiagie dbdusiierantiubinaskemdlyHigy 3R AThe\prebert ifvent@ndui t
grooves 18 positioned one over the other. The conduit grooves 18 are used to

al | ow indudssiths useor gocket emevespl 4, 1§kt sk natequidistantly pesidients] gbout thg agaulan 00361

VWhile it.l . a t e [ eneral ly
ci rcul aa%se"%%g{ﬁgé %’e?hgfig\kgg fg%n%?%%?%fe%%gﬁ 1(’:%4163}@? Sogréeélfetr;%)\gfﬁ?hsg"ﬁafst or
second thajof thesfirsf sec of sodRet grddBs 18h@ach of thesoikeagiposds 14, 16 préfrabBredxtond! |
appreci ate that the shape. of thef assembly 34 can be varied w_thaout

depar t ifffgn thegriterartaceoeoldhe apnulygrasseahly fing af tggh faghe anshprEceshef thesenbl y
3429 respective hollow 51.
[0035]  Itis preferable, but not necessary, that one conduit groove 18 extend along each of
the first and second major surfaces 12A, 12B of the annular assembly ring 34. It is preferable
that the conduit grooves 18 are generally vertically aligned (when viewed in Fig. 2A) with the
conduit grooves 18 positioned one over the other. The conduit grooves 18 are used to allow
25  power conduits 24 to traverse the annular assembly ring 34.
[0036] While it is preferable that the annular assembly ring 34 have a generally circular
shape w]lgn viewed generally perpendicular to either the first or second maj oréurface 12A,
12B, those of ordinary skill in the art will appreciate that the shape of the assembly 34 can be
varied without departing from the scope of the present invention. For example, the assembly 34
30 can have a generally rectangular, triangular, polygonal shape or the like without departing from

the scope of the present invention. However, as will become clearer below, the generally



30 can have a generally rectangul ar, triangular, polygonal shape or the |ike
W t hout departing from the scope of the present invention. However, as wl|
becone clearer below, the generally -7 13 SEPTEMBER 2QQ@prEligERh&s Shape of
the annul ar assenbly ring 34 is ideal for use with fans 39 having a
generally ~circular hub 38. [00371 Referring briefly to Fig. 3, the ionizing
pi ns 3Zirexheshepe efitheanhylar asdemblyyring 34n@ridiay forfusemithfensa3thhdvérg a gemgralysenbdl y
34. Referring to Figs. 4 and 5, the annular assenbly ring 34 is 5

pr ef er §BFY2B8Nt&d in the ion air bl ower housing using a generally

rectan -S riE’M'iE B nizi oL -0 ﬁggp(j has a
genera??dyﬁii rr(;%?%fh cut O&ﬂ%g#.ﬁ,&%ﬁmzﬁ@éh al %}hl&gi %@%@gé%‘gﬂaf{) rougl%ﬁ t he
i on ai from themnnulax tieg dssambledver Befesringgafigs: dlapd 4] thegnhilier aspenblyeingr3ddf t he

|1 ' I tout 48 | i T i.de 30. ' ' 3 f bl
g AT G ARIR A R D R g ]
The pr ?&&R&in% glégéé%é.gﬂhelﬂmhﬂt%giﬂﬁé R ﬂreﬁkﬂb@eﬁaseaogéﬁéx\éillfyQir@ﬁl'ﬁ%utélﬁﬂ%%xo%\%gr dly

geonetri es. A stem 42 preferably extends generally radially in
f r om arwhichnar isgtanspertedahrough ¢heaion agpilotwer3 Extendsngogametallyrearswardly alonggisenbl y

[ 34 1. L5 | d R trall | at i to th [ I
cut ut pasmelepab eneiali AR auAESEafgRYs £f A eSep. (e Aurariaced prefeeiy fso s
pr ef er ableyeRly E%I:ix)i}i?ﬁgl ﬁhﬁ{iﬁf Hhdp¥ vARALRHNE bkt Bhdlaidd D) THEpdent invBRio0. The

stem 42 prefera 5 has a generally trapezoi dal” shape ‘and extends from an
i NnA6r suolides @irgfuidds@0diavinguitiks sBapegend gedrhgiriesdi al |y i nwardly to connect to

an out rfage, 33 ,of the, annul ar ass | y. ting 3 The stem 4 referably
nas a 009Gr *Btein g pestarb et Rt Tl ARV Do m e S e

st em 42ne FiPguidenNd b Suppofiithe AhuMrek el ymg 34 8n BodROELAIMNe pERFAIRNEHAAlly Shape
for receiving power conduits 24. The conduit slots 44 are preferably

al i gneaekivehtotthecicoiandutowy d8ovdys, the amuby assembinring 3¢ ofdwemiiter assemplg40t o

provi de_ a channel .f.or power .conduits 24 t.0.exten hr ou t.0 n_electrical
ConnectbPEL 0 ppyiippsEEeraLs RPfkatty nitif s Slyben i et hrceBply
asg8mblhys agenerﬁl Yez¥idal ehapb endyiendIfrors € ey surfded oBthe dihgiigd ym 42, the
air guide 30 and the nounting plate 42 are referred to as segarate

conponaaneralpediallyripwapi s teeanneetie an puter purErcadd of theannylar pssemblygingotfent s
bei ng ']gmt es%l}l?h%%mffgé ﬁ]ﬁlggl 09 b &l Fots Bk eﬁcgilng rgexﬁ%&l%ﬁeﬁﬁ?all&haqu%ﬁgem 25

Il nventi encompasses arious components

mat er i atenot2 bEhGonduitrsiarsidd preferpbly dave AREralBl 2 ctahgulat Shapy foriredBrigonponent s
are individual |y assenbl e is preferable, but not necessary, that a

conpar tP¥ISE corplulie Zﬂo?h%GO‘gjuétL%Otﬁ A areometerabliyaligned prith thesonduit ggodvead& ipg. The
conpar teMnuft absenflifHGE 304 ploidePURhAY oMo wWeRlchAfRPANE exBHP Blrdugh to
an electrical connector(s) 20 (further described below) disposed within the emitter assembly 10.
[0039] While the annular assembly ring 34, the stem 42, the air guide 30 and the mounting
plate 42 are referred to as separate components above, the present invention includes the
various components being integrally formed using injection molding or the like. The present
25  invention encompasses the various components being formed of a single material or being
formed of separate materials when the various components are individually assembled. Itis
preferabeE, but not necessary, that a compartment 46 be formed along the lowe;r‘ edge of the
mounting plate 28. The compartment 46 is preferably for housing the voltage power supply
(not shown).
30 [0040]  Itis preferable that the air guide 30 has an inner diameter approximately equal to the
diameter of the area swept out by the fan blades 40 of the fan 39. This results in the most

efficient transfer of air through the air guide 30. It is also preferable, but not necessary, that the
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(not shown). 30 [0040] It is preferable that the air guide 30 has an inner
di aneter approximately equal to the dianeter of the area swept out by the
fan bl ades 40 of the fan 39. This results in the nost;gbfifikERbods" @ansfer of
air through the air guide 30. It is also preferable, gut not necessary, that
the -8 13 SEPTEMBER 2006 annul ar assenbly ring 34 be sized so that the outer
sur f ac eanfglaohsstinblyaringiB4be azedsdihpt the ngted duriface 3§efehadnimylalasgrddy ving B4tihe

outer edge 37 of the fan hub 38. 'Thus, the entire area swept out by the fan
bl ades &deryy aﬁ%ﬁsﬁwf* ﬂbe QHiter qdge éi@ga{erfén EP‘? e %‘hh“é’g’ s sndirgyarsa SWRPYOUERYal t o
the ar t | . | ' er
surfacgﬂ%ggﬁlxﬁeﬁg Oafgﬁﬂﬁogrgﬁigéégrn%ﬁ gglég{reli{ﬁg@l?ﬁé §0[ %@Egj&ag{ge@g&gt@és oa\a/léq!at in Fig.

3, t he twitweangthe inrtehsuréavietof ¢hrie @s gwdt B addtheouter surfpdei IBhefdhe amiutay sssenkddy s 36

that. are d%{ ectly attached to an electrical connector 20 that is contained
wi t Bi n M8 annul ar assenmbly ring 34. This wiring structure is much sinpler

than thgbsnf t D HREI Dowdlih Fig. SN wiing B the ehlittaNdsahbigWs it h&coapighap of the
ion air blower to be mniaturized to the same 10 genefal size as that of the

f an houssingysockets 36 tatale difdety stiachied do be tleeteinaltdosnedtor 2§\ thalias 8ontaimdd Withén

1tt ly 10 . S. f bly.sufficient t t [ bet th
Wt ng RN A Y ol 1y e WP audaRPlst T e of e i i
bl ower RQRakeh ROFiE20) arddOBrbAS the houiny SiftRE Rl a8 bhl_bwar e MRFRSTA Mo the@inet WO

el ectrical connectors 20 are positioned wthin the annular assenbly ring
34.10Eacgenetabsize agthiat eltha dot lmousing (poteshewah| Vhespaicing debikenrthe fie guitlé 30andr al

portion,50 of the nylar ass | vering 34 that for a bottom of each

ol 1 ow 3 emtierpsiepity 1P SpreRERTL suigbieBBloitecal sir HiiefiodBk b S T ect 1y

at t acheg@dniAfg piRE S Yf 1he ehfiérZisftantily 19 and the 16 Bir BlBREdrHoGsihg ¢e@nect or 20

recei ves power through the power conduits 24 and transfers the power to the

i oni zi ni§0#2lns 3vis preferableebulowit aceessBy, that tyyp slrgtiical emmegtarst20sare paditionesd t he

connect BiaGR EBiE SR dHEDG! Ballchr et SpRid A TR oSO BE b 62,

hol 150wsceptralyporfibh 80 bNthetdnfulap gdseinblydtng/d4 thatfon@s a 0bttora @Ekadh K1ROVSE Bébh 16.
[ 0043] Each socket 36 preferably receives an, ionizing pin 32 which extends

gener al ¢lgctrieal gpanacior gtmmeletably hasspekatnin dingctlyttacheddor woeiving iongingaiey
o 21 g pt C GG BRAAET e AR 0BBRBIRS pdVis AnSRELY aRENELR S
connect ggwetQo il iphiefrgrmin 32, pisihtisotked 38) td predogiond (net sliokm)ofAstthesaketsr al
DO oty TnSl, T oA B Sfechl IS RS0 POl o1 e
20  connectors 20 are easily inserted in the hollows 51 by aligning the sockets 36 with a set of
socket grooves 14, 16.
[0043]  Each socket 36 preferably receives an ionizing pin 32 which extends generally
radially outwardly therefrom. As mentioned above, the power conduits 24 extend through the
conduit grooves 18 to supply power to the ionizing pins 32 via the electrical connector 20. The
25  second electrical connector 20 is preferably positioned on the opposite side of the central
portion 50 of the annular assembly ring 34 in the remaining hollow 51. The second electrical
connectczr; 20 is similarly connected to ionizing pins 32 using sockets 36 that a;'e directly
attached to the second electrical connector 20.
[0044] It is preferable, but not necessary, to use two separate electrical connectors 20 when
30  operating the emitter assembly 10 using DC voltage. The use of two electrical connectors 20
allows one set of pins 32 to be operated at a negative voltage and a second set of pins to be

operated at a positive voltage. This is necessary to generate both positive and negative ions
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connector 20 is simlarly connected to ionizing pins 32 using sockets 36
that are directly attached to the second electrical connector 20. [0044] It
is preferable, but not necessary, to use two separat e :&pp¢kEfigERl20s0NNecCt or s
20 when 30 operating the emtter assenbly 10 using DC vol tage. The use of
two el ectrical connectors 20 allows one set of pins 32 to be operated at a
negat i (gotwhbwapen diedips of drdonizagtpind 3Di Akernativety, ADeoRigettaatbeasgdsithi ve
voltage. This s necessarﬁ to gen?pﬁte both positive and negative jons -9

13 SEPPelBEgretier gonpaeiars 2 upause All of thedppigingpinghi2 oGty pmigogiive and
Al ter n@#?%ﬁ{pﬁo#ﬁoy S RﬁﬁeTﬁ@Ereggnt%tl% Gftud2lill &koFh sidpfd cjeqnpgct ors 20 to
a of t Zl

cause I oni g pl 2 to alternately emt positive and negative
ions ( mohna:tmﬂ@)m cohjangtiomswith AlChpendrito genarate bdtdspdsitiveland negata/eaomgﬂnet

el ectri connector 20 in conjunction with AC power to generate both

post tl\FO‘é{ﬂ):I negative ions (not 5 shown). [0045] It is preferred that the

socket §0@4s] hehcis bRi&HA that(RE R e SRR B8ir bpedSrebtoBt RN g b plefil! ar

pl ate (‘not 'shown) over each end of the annular assenbly ring 34 a I"Xi ng
t he pl at@sular phlt@(rmt slovay olvbleeaph anésf (heannslhvsssymblyeaingB4asi fixiog thetfiates

socket s, 36 a osition, rese on .i ncl.udes
Sohor ! htthisaOnse Eelied Taet shaa it Bosiion, fhe ekets S6 atsaumly be@en e
such aspy éeﬂgm@@rﬁ{bnsiﬁélﬁ&’és dtﬁhr%&ﬁ@ds"ﬁﬁs@c ithd SftRbktsAB, eb tiy€POXy, oOr

the Iike. 46] The el ectrical connectors %0 w th attache ckets 36 can
be 19eparadwes ysuchamsﬁahng aacéldsotkamm plaec sithiadditionalsaeBH ln;awrlain,gepaﬁy,amdheahlee easily

Thus, el of The B nnesters ob Wik uietedinckels Yo ahe beYerEEbe & oad 1y

asse ﬁblrﬁﬁx@m\ne@ $iokd B8 %nﬁ\hbr &Eexmsqs» Mgl 34ehdl di‘éé&*,ﬂy qéseiﬁwe@wﬂﬁ ki anhalapSsenbl y
ring 34 to facilitate the mniaturization of an ion air blower 118. [0047]

Al t er naassenghily nngﬁé te lsl@mth ownufaotwniagt dihps theprefearedismbodinénd of theguesent a
nonconductlve sh not...sho rted into the
ot ant Gy BF Toadty Sebled apt BRbRRP AT bt e viue et ol
prelSentas!;di*Mﬂ?hh@M% silitae|th@sni st PaiocBeITRnadA ¥ir bidv@rd1gonductive wiring to
attach the electrical connectors 20 to the sockets 36. 20 [0048] Referring

to Fi gd00474- 5, Adtemaginely:the e@%@ﬁmwmiﬁotﬁ) N@nrhee@waqhménmaon oper at es as

N e N R I

mount i g tglcedate ABintetfesediedl figdlionTii d&etpk’&enﬂiﬁvam@g als%Qntﬂﬁﬁfeshx%ﬁgageﬂ@rﬁﬂy ally
circular cutout 48 therein. Extending general Iil rear war dl é around the
per i mettigd spndustivewiringdp ajtach the glestrical canpectats 2040 dbe sackelgdbde 30. The air

guiAge 3'[9048] Referring to Figs. 2A-5, the emitter assembly 10 of the present invention operates as

follows. An emitter assembly 10 is positioned inside an ion air blower 118 via a mounting
plate 28. The preferably generally rectangular shaped mounting plate 28 is secured inside the
housing 120 and has a generally circular cutout 48 therein. Extending generally rearwardly
around the perimeter of the generally circular cutout 48 is an air guide 30. The air guide 30

25  preferably has a generally cylindrical tubular shape. A fan 39 is positioned adjacent to the air
guide 30 to drive or draw air through the air guide 30.
[0049] R A stem 42 extends generally radially inwardly from an inner surfacé of the air guide
30 to support the annular assembly ring 34 in a position that is generally centrally aligned with
the circular cutout 48. The sizing of the outer surface 33 of the annular assembly ring 34 is

30  preferably generally equal to that of the hub 38 of the fan 39. Ionizing pins 32 extend from the
outer surface 33 of the annular assembly ring 34 with the ionizing pin tips 31 positioned in the
air guide 30 proximate to the point of fastest airflow generated by the fan blades 40. This
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25 preferably has a generally cylindrical tubular shape. A fan 39 is
positioned adjacent to the air guide 30 to drive or draw air through the
air guide 30. [0049] A stem 42 extends generally radiglsk¥rimpardbos from an
i nner surface of the air guide 30 to support the annular assenbly ring 34
in a position that is generally centrally aligned wwth the circular cutout
48. Théfasilittesghe striphimgmitiens (sotrshaws) Bamahe eids afihiioaizingpiosd? Yy theng 34 is 30
preferablélgﬁner%%h¥.equal to that of the hub 38 of the fan 39. lonizing
pi ns 3PERSIEAP A ¥he outer surface 33 of the annular assembly ring 34
wi th t h@gos®ni ziBaeh of the libriSing pirRB i bRaM Withih A&oclat B6 St §lodheP ot € t O
the point of fastest airflow generated by the fan blades 40. This -10 13
SEPTENBER{P0 06 secbrd s¢tiof sodkst groeves 14, dpi Bgclosockeinid is prfershly\auppdartedrhntite ends
of the j.Qni zi ' . r | r i . t he
onioz; R B4 6 Y Ut BB iRl e Bbborpt 0dis AHally

the firchntally peigorédseithin thesogiktet asgérblyd9. Péwel . supplidd td aikelectdidali S
preferably supported by its. 5 resq;l).ectlve groove 14, 16 and is directly
at t achetpnpectainlbyia pewet sendyiin a4 ead isthen Wansmitdedyua dhasackets date te v

positi o W thin. ) t . 0 | i t

el ectri lgg%lwgg%r?%é’%%ﬁ nggt 'vffgé B@%‘?@E@qgﬁ? Pg%ﬁcgggﬁs%&%ah@getttrggggﬁiapg ed via
t he socikaé srePenératetp@ thé Gpd of tel inizionpiak 0. Piins ddRen dhdrawalbyalefzaBdvieed t 0

t he pins causes corona gnset to occur and, ions _are generated on the tips of
t held onthg ierizipg pins32 faci]itatipg thertrapsier of ioas Him thsyaix: nEherppfesblybadanced t he

i oni zi | ' il ' r . ' ' i

pr ef er %s@id&%ngﬁlgéﬁﬁ)e&ﬁssﬁ@?%ogﬁzaltr?ega %J\@/(éte(lpé ]g%? ?1%%1 ﬂ%ﬁoﬁﬁ?lg'}%pﬁeﬁgﬁ ﬂé? ected
by the build @ of dhhrpesti a kh&ntadequredentroéhénotishiowd). up of charge in a given area

or clean room (no own) . 05 Preferably, .a_sensor (not shown) is
posi ti otf@alk n Eﬂﬁ%tgﬁagg”ais?nsﬁF&ﬁé%l]‘m ‘%B?Sété‘g%fl ip the 1ppair bigwerdd 8 3disgemitg 10 on

i d f | i . h
a st de feRAt Gsde aCE@%n a%me%%eagg%ed@rggﬁnsfaﬂ% t@uggggfg? 1&9180135&%@135 shown)

in the air. fee circurt IS pre y use

aut dmat shoan) yn thejairstA fdedbach@ivenit (mc sbowmn)tie grefarabliyeisedtol autongatizaliy adjdstithe

adj ust the level of iqgns (.not sho ontained. ip the air heing. ejected
£ om ¢ HESTSaadTRitse i 19 Bne B Ao fevet BB B ShCroD ORI R ecent
i nvent i B afldeMipiddd Ao thOIRIaNDbIdwE Afg. the ion air blower 118 to be
reduced in size t’o that of the housing of the fan 39 while elimnating 20

any ar cj08§2bet ideremtitter assemibdy A opthepréenvinveitionradions fermhythousiog il 29 ofithesi ng
' 118. t.he .em 10 of the

o L0 ke Mo I IRk o e BB U RSR ST Hideg ° o

i n ghe LpsiEmp beOveeh it iOhizidtepihd IMoOkirmig261hE thdodtbehdising@fkittSioR ir blower
118. Additionally, the emitter assembly 10 of the present invention preferably positions the tips
31 of the ionizing pins 32 in the fastest portion of the flow of air 116 in the air guide 30.
Additionally, when two electrical connectors 20 are being used to supply power to alternate sets
of ionizing pins 32, the electrical connectors 20 preferably form a capacitor (not shown) that

25  reduces the noise of the emitter assembly 10. Additionally, the ease of manufacturing of the

emitter assembly 10 is considerably increased relative to that of the prior art (shown in Fig. 1).
[0053] . It will be appreciated by those skilled in the art that changes could‘i)'e made to the
embodiments described above without departing from the broad inventive concept thereof. It is
understood, therefore, that this invention is not limited to the particular embodiments disclosed,

30  butitis intended to cover modifications within the spirit and scope of the present invention as

defined by the appended claims.
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Addi tionally, when two electrical connectors 20 are being used to supply
power to alternate sets of ionizing pins 32, the electrical connectors 20
preferably forma capacitor (not shown) that 25 reducessdpiemi@irsRodf the
emtter assenbly 10. Additionally, the ease of manufacturing of the emtter
assenbly 10 is considerably increased relative to that of the prior art
(shown i n Whetistlaime@®0531 It will be appreciated by those skilled in the
art that changes could. be nade to the enbodi nents descri bed above w t hout
departing fromthe broad inventive concept thereof. It is understood,
therefore that, this inyv Nl t limted to the particul ar enbodi nents
drsclosed "30 ﬁﬁtmn§m “gm%éH%anFgﬁbover nodi fications within the spirit
and scope of tgg%Prese qvent n as defined by the appended clains. -11
13 SEPTEMBER 206006 SURRAH SIractdy dis: 1. An enitter assembly conprising:
(a) a support structure; and (b) at | east one ionizing pin supported by and
ext endi ng radi db) at least war idnizing rin sug®ped by kod extendjpg nliallyoutemtlewitbf t he
support structure, fromthe suﬁg%§t structure, _wherein the at | east one pin

i s used td°HEFLP élieegegfneltréca%etmeé Su@?‘trﬁ%tFucb‘Hgt 9 A OFPPAR GUESYE: | ons f or
neutralizipg, Shaloe léa@ @he"}ﬂ{t KSRRE %o rg“rera-@ﬁ 1845 f)ﬁee(‘if Agsepivedy claim 1
further conprising: c east on el ectrical connector for powering the
i oni zi ng piepgivdiisypobedeutralizingehsigppon tvosktspact ur e t hat has sockets directly
attached for receiving the ionizing pins and that is supplied power via
power conduits. 3. The emtter assenbly of claim2 wherein there are two
el ectrical connectors wused in conjunction with DC voltage that all ows one

set of pi to 0 rated Lve voIta and a second set of pins
to be ope?gte r@t 3P Iﬁgtrveyvof?éﬁziﬁnhacﬁg‘gya ing positive and negative
ions. 4. The e r asse f clajm.3 wherein the two .electri

connectors use %%?‘§ﬁ %ﬁﬁ%%ﬁpowgmkrPgﬁwgﬁgnggrgogvnﬁgﬂp§$ &H% forma

capaci tor tB@ﬁIppBﬁQHﬁﬁﬁretthﬁt 1QksS&etsAircb il atel¥htd B r&SHEAPING iomizing Pehsem tter
assenbly of claim2 wherein there is a single electrical connector wused in

conj unct i endWiat s sMEplies] page vidpowersenditiisng bot h positive and negative ions.
6. The emtter assenbly of claim2, wherein the electrical connector is a
printed

3. The emitter assembly of claim 2 wherein there are two electrical connectors
used in conjunction with DC voltage that allows one set of pins to be operated at a
positive voltage and a second set of pins to be operated at a negative voltage for

generating positive and negative ions.

4. The emitter assembly of claim 3 wherein the two electrical connectors used to
supply power to alternate sets of ionizing pins form a capacitor that reduces the noise

of the emitter assembly.

5. The emitter assembly of claim 2 wherein there is a single electrical connector

used in conjunction with AC voltage for generating both positive and negative ions.

6. The emitter assembly of claim 2, wherein the electrical connector is a printed

circuit board assembly.

7. The emitter assembly of claim 1 wherein there is a plurality of ionizing pins

about the support structure.
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circuit board assenbly. 7. The emtter assenbly of claim1 wherein there is
a plurality of ionizing pins about the support structure. 12 13 SEPTEMBER
2006 8. The emtter assenbly of claim 1l wherein the supperiisERRbgst ure has a
generally cylindrical shape. 9. The emtter assenbly of claimI| wherein the
support structure is formed of a nolded material. 10. The emtter assenbly
of clai m g whermgkBnfithe ak@RiAY BHCIRINNS whekid MeRepb@f strutbebhnedgénengst en. 11.
An ion air blower conprising: (a) an emtter assenbly including: (i) a
suppor t - serlirdrigeleshaphd (ii) at | east one ionizing pin supported by and
extending radially outward, wth respect to the geonetric center of the
support structure, fromthe support structure; and (b) a housing that

gui des a Pl ow Gheamitterhsentieof dainal whstaweie soppat struetute is formedef a

conpri si ng: éﬁcg a fan located downstreamfromthe emtter assenbly, relative
to the fl &elégd materiak hrough the ion air blower. 13. The ion air biower of
claim 1l further conprising: a fan |ocated upstreamfromthe emtter
assenbly, relative to the flowof air through the ion air blower. 14. The
em tter aggenblTheehitdraissaniblnbécleinn] thhercsuhedotizisig pictare rimedafi annul ar
assenbly ri ng, 15. The ion air blower of claim1l wherein the support

st ruct ur e Mashysd 4MgsieBr  assenbly ring. 13 13 SEPTEMBER2006 16. An ion air
bl ower conprising: (a) an enmitter assenbly conprising:

11.  Anion air blower comprising:

(a) an emitter assembly including:
(1) a support structure; and

(ii) at least one ionizing pin supported by and extending radially outward,
with respect to the geometric center of the support structure, from the

support structure; and

(b) a housing that guides a flow of air.

12. The ion air blower of claim 11 further comprising:

(c) a fan located downstream from the emitter assembly, relative to the flow of

air through the ion air blower.

13.  The ion air blower of claim 11 further comprising:

a fan located upstream from the emitter assembly, relative to the flow of air

through the ion air blower.

14. The emitter assembly of claim 1 wherein the support structure is an annular
assembly ring.

15. The ion air blower of claim 11 wherein the support structure is an annular
assembly ring.

13



(1) a support structure; (ii) at least a first ionizing pinin a first

pl ane, the first ionizing pin being supported by and extending fromthe
support structure, wherein the first ionizing pin is,;{ysa8ehBidENGE ate at

| east one of either positive or negative ions for neutralizing charge in a
wor kspace; and (iii) at |east a second ionizing pin in a second plane that

i s subst anki al |an iopakadb®br d@ﬂﬁr{g@gf;i rst plane, the second ionizing pin being
supported by and extending fromthe support structure, wherein the second

ioni zi ng pin iga) d4S@eittkPagenBlabptis@got her of either positive or negative
ions for neutralizing charge in a wor Espace; (b) a housing that guides a
flow of air; and .§c) a fan. |IT The ion air blower of claim 16, wherein the
first ionizing pif YEMNCHSEECUESsitive i ons and the second ionizing pin
generates negative ions. 18. The ion air blower of claim 16, wherein the
first plane is cl@berldas 4 fxet foarzitghdn in 4 fisst praonte praneizid@pinlbuend on ai r

bl ower of claim 16, wherein the support structure is an_annul ar. assenbly
ring. 20. The i onsupperted bward eftending Hpmahe supeprisHuetHes #hpeimthgifisital i ty of

pi ns about the s St. TQ i I: ﬂ)% 5 iem 16,
wherein the ionizi n%% %lzltl‘gégfetg#é%?%%i}tgﬂ lygst8tfji%]\(/)\/g‘!r“‘lg:]16 gm {l%gljnse‘gptg\ért
structure. 14 ions for neutralizing charge in a workspace; and
(iii) at least a second ionizing pin in a second plane that is substantially
parallel to the first plane, the second ionizing pin being supported by and
extending from the support structure, wherein the second ionizing pin is

used to generate the other of either positive or negative ions for

neutralizing charge in a workspace;
(b) a housing that guides a flow of air; and

(c) a fan.

17.  The ion air blower of claim 16, wherein the first ionizing pin generates

positive ions and the second ionizing pin generates negative ions.

18. The ion air blower of claim 16, wherein the first plane is closer to the fan than

the second plane.

19. The 1on air blower of claim 16, wherein the support structure is an annular
assembly ring.
20.  The 1on air blower of claim 16, wherein there is a plurality of pins about the

support structure.

21. The ion air blower of claim 16, wherein the ionizing pins extend radially

outward from the support structure.
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