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TITLE OF THB INVEN110N 

EMITTBR.ASSEMBL Y 

200107490-5 
3 0 NOV 2001 

CROSS-REFERENCE TO RELATED APPLICATIONS 

s · [0002) This is application ~lailns the benefit ofU.S~ Provisional Application 601254,206 

entitl~ "Emitter Assembly," filed Deeember 8, 2oo0. 

BACKGROUND OF mBINVENTION 

[0003) The present invention is directed to ion generators and~ more specifically, to an . . . 

10 .· emitter assembtr having o~y extending ionizing pins. These ion generators~ ·related 

generally to the field of devices that neutrali7.e static charges in workspaces to mhiimi7.e the · .... 

potential for eleCtrostatic discharge. 

(00041 In many manufacl11ring and processing environmen~ it is desirable tQ prevent the 

8ccum.ulati0n of charge within a wo~. To:prevent the accumulation.of:charge both . · : . 
. . .... ~ . . .;:: ~ .. ..~ . ... . . ~ . ~ . . . .. . ~. :· 

lS. . positive arid negative iODs are guided intc> the Workspace"to neutralize any charge which niay. be 

building up. One example of an industry in which the accumulation of charge in prod~ction 

areas must be_.avoided is the disk drive indusfJy where it is critical to maintainlllgh · · ·· ··. ·. 

manufacturing yields. 

-(0905) Fi~. 1 shows, an emitt~ assembly 10' of the type commonly used in ion air: bloWel's. 

20· The emitter assembly 10' is mounted so that air is propelled.or draV'in through an air guide 30' · 

Which is formed by an annular ring 22'. Ionizing pins 32' extend generally ladia1ly inw8rdly · · 

: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 sh<>Wn) which 

Jlouses the emitter as9embly l 0'. 

25 (0006] It is common to use a fan (not shown) to .drive or draw the air through the air guide 

30'. The'Cliameter of the area swept out by the fan blades of the fan assembly ilt~ximately 

equal to the inner diameter of the annular ring 22'. Dtie-to the positioo of the tips of the 
' 'ionizing pins 32' being proximate to the outer edge of the ~ blad~ the ions from the emitter 

assembly are released into a slower portion of the airflow generated by~ fan. 
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[0007) Conventional emitter assemblies 1 O' use reJativel:y complicated point to point wiring.26' 

to supply power to the ionizing pins 32'. The miniatmization of the ion air blower housing (not 

shown) which encloses the emitter assembly 10; is limited by the size of the. air guide 30' of the 

emitter assembly 1 O'. Due to the high voltage being transferred through the wiring 26' to the 

S ionizing pins 32', it is necessary that the housing of the ion air blower be spaced a minimum 

distance :from the outside of the air guide 30' to prevent the arcing or other leakage of electricity 

from either the pins 32' or the wiring 26' to the ion air blower housing (metal housings are 

preferred for el~ad shielding purposes). 

(0008) · . The size of the annular ring 22' is also limited by the size of the fan to be used with 

10 the emitter assembly 10'. If the diameter of the annular ring 22' is smaller than the diameter of 

the fan, then the .~ount .. of air fo.rcedthrougb the air guide ·30' is reduced and the efficiency Of· 

the ion air blower is detrimentally effected. 

(0009) The emitter assembly 10' requires relatively complicated molding, toolin& and . 
.... ..... · . assemblyoftheannulm;ring2~toaceommodatetbewiring_26' andthemountingof.th,e"'':' .. ''"; .. ,. ,: .. ; ., __ -:·'··'' :-. ···· 

.. ·, 

· .. :. 

· 15 ionizing pins 32'.' In otdei' 10 proj>erly momrt the itmizing piils 32' on the annular ring 22', it is:;: ; · ' . : · ' ; · ·· · 

necessary to Jlianufacture sockets (not shown) for receiving the ionizing pins 32~ that are 

disposed within the body of the annular ring 22'. The tooling necessary to •fonn the relatively. . '· ; . . . 

complicated annular ring 22' as well as the cOm.plicated p0int to point wiring and sfae 

limitations ·&s~clated' with the "amtter usembly: 10' bnposes several design limitations Oil 

20 · devices usirig ihe ei:Ditter ~bly. i 0' • 

(00010) What is need~ but so fat not provided by the conventional art, is an eniitter ' 

assembly that is ea8y to manufaCture, that alloWs mtion air blower incorporating the emitter 

assembly tli be·miniatmized without the nsk of causing elecmcal arcs :from 1he emitter 

assembly, that allows the ion air blower housing which encloses the emitter assembly to be 

25 miniatmized to a size comparable to that of the housing used by the fan of the jon air blower, 

·and thatjaci1itates the removal of ions from the ionizing pins by disposing the.tips of the 

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

BRIEF SUMMARY OF Tim INVENTION 

30 [0010} The present invention is an emitter assembly having outwardly extendbig ionizing 

pins. The emitter assembly of the present invention supports ionizing pins that extend 
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• 
generally radially outwardly from an annular assembly ring. The prior art recognized the use of 

ionizing pins-supported by a ring structure; ~wever, the prior art did not recognize that 

pointing the~ inwardly would be a limiting factor for reducing the size of the assembly. 

[0011) The emitter assembly of the present invention is preferably, but not necessarily, used 

S as part of an ion air blower 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 the 

ionizing pins. The ionizing pins extend from the outer surface of the annular assembly ring 

with the ionizing pin tips positioned in the air guide proximate to the point of fastest airflow 

generated by the fan blade8. This facilitates the stripping of ions :from the ends of the ionizing 

10 pins by the pr~elled or drawn air. Additionally, the generally outwardly orientation of the 

ionizing pins allows for the increased miniaturi7.a1ion of an ion air blower using th~ emitter. 

-· _,_ -[0012l · --··The emitter assembly of 'the present invention also allows for~l!dmplified · · ·· · · · · · · 

·· ... · 

. . · ··'""•·r .. 

manufacturing and assembly. Because of the geometry and reduced complexity of the layout, it · 

facilitates the use of a relatively simple mold for the manufacture. Further, by no1 requiring ~e 

· ' · · 15 ·central' portion ofthtr8$S.CDiblytO be open; an ·embodiment of th.e· ffeesenHllvemion reducb!f1he ::.:: . . 

20 

·. complexity of the wire :routing. Another embodiment eliminates conventional wiring altogCther ' ·. 

by utilizing pre-fabricated connectors, which may be a printed circuit board, for joining the 

. ionizing pins to a power supply. 

. . . .. . . . ~. -. .. . . . . . .. .. -·. ~-. .:. : · .. 

. ~- . . 

BRIEF DESCRIPTION OF TIIB SEVERAL VIEWS OF 1llEDRA WINGS 

[00011] The foregoing summary,. as well as the following detailed de8ctjpti.0n of preferred· 

embodiments of the invention, will be better understood when read in conjmction with the .. · .· 
.·•' . ... .. . . - .. . .·. . . . . 

appended drawings. For the pwpose of illustrating the invention, there is shown in the 

2S drawings embodiments which are presently prefeired. It should be understood, however, that 

the invention is not limited to the precise arrangements and instrumentalities shown. . . . 
[00012) j .In the drawings: . . ... 

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

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

along the line 2B-2B of Fig. 2A; 
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[0015) Fig. 3 is a rear. elevation view of the emitter assembly of the pre°sent invention; 

[0016) Fig. 4 is arearperspectiveviewofthe annular ring ofFig. 2A_mounted on a 

mounting plate _for generally centrally aligning the emitter assembly with a fan; 

[0017] Fig. Sis a rear elevation view of the annular·ring and the mounting plate of Pig. 4; 

S [0018) Fig. 6 is a rear elevation view of the emitter assembly of Fig. 3 modified to include 

an embodiment with an air baftle an~ the present invention; 

[0019) Fig. 7 is a perspective .view of an ion air blowet which might include the present 

invention; _and : 

[0020) Fig. 8 is a partial side elevation view of the air baffle ofFig. (i i1l~g how the 

I 0 · proper placem~t of the air baftle generates turbulent airflow proximate to a tip of an ionizing 

pin. 

•• - . • • •. -- "<! •.• • : -·. - ~ .• 

·· DE'fAILED DESCRIPTION OF THE 1NVEN110N 

~-.:~:.::·: :.~.:~:: .. :;·.: :J~S:. [0021]-:I.9~Y!IDY_Q~R~~!~Q:1'!•:·: .: . ..... ·... .. · ··. · .. ·· . .. ,:.· ; __ ·'·"·• -~· .. .;'. :· .. ~. ,;."r·· .... ~ · .. - .. ' .. 
. . -· .... ~ .. ; . 

(0022) Figs. 2A, 2B,_and3 $how,an emi:tte.r;~bly 10 in accordance .wi"ththepresent. , · ·· . ,. __ ,,_ ·.,·, · ... ~;~: 

invention. The emitter assembly 10 comprises an annular assembly ring 34 and at least one 

20 

25 

ionizing pin 32 supported by and extending 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 

(not shown) for neutralizing charge in a workspace (not shown) •. ·, · · 

(0023). The emitter assembly. ~ 0 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 as~bly 10 may also comprise an · · 

annular assembly~ 34. that is formed of a moided material such.as· acrylonitrile butadienei .. 

styrene (''ABS"), polyvinyl chloride (''PVCj, or polypropylene. The emitter assembly 10 may 

comprise ionizing pins 32 that are formed of machined tungsten. 
. " 

(0()24) · '!}e emitter assembly 10 may comprise a vo~tage power supply that is _fupplied with 

electrical power conditioned at between about seventy (70 V) and about _two hundr~ 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 (S KV) and ten thousand (10 KV) volts AC at between about fifty 

(SO Hz) and about sixty (60 Hz) hertz. Altematively, the voltage power supply can include a 
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circuit, such as a rectifier that includes a diode and capacitor arrangeiilellt, capable of increasing 

. the voltage to between about five thousand (S KV) and ten thousand (10 KV) volts DC of both 

positive and negative polarities. In yet another embodiment, the emitter asSentbly 10 may . . 
comprise a voltage power supply which is supplied with electrical power conditioned at about 

. . 
S twenty-four (24 V) volts DC. The voltage· power supply can include a circuit, such as a free 

standing oscillator which is used as an AC source to drive a transformer whose output is 

JeCtified, capable of conditioning the voltage to between about five thousand (S KV) and ten 

thousand (10 Ky) volts DC of both positive· and negative polarities. 

(0025) Referring more spCcifically to Fig. 3, the emitter assembly 10 may com.prise at least one 

1 O electrical connector 20 for powering the ionizing pins 32 disposed in the annular assembly ring . . 

34 that has sockets 36 directly attached for receiving the ionizing pins 32 and that is supplied 

. . poWervia the power conduits 24. The emitter assembly 10 may co~prise asinglee1ecmcal .. 

connector 20 used in conjmction with AC voltage f<>J generating both positive and negative 

ions(not shown). The emitter assembly 10 may also com.prise two electri(:a} bonnectors 20 

.. · 15, ... USed ·in conjunc~ti~1nvith DC voltage. jbat allows one· set of pins 32'to be:UJSefaletf afa'pasitivif · · .. · 
.voltage and a-second set of Pins 32 to be opetated at a negative voltage fOt"·generatmg'j:>OS:itive · · ·· · · · · · · · 

and negative ions (not shown). The emitter assembly lO may comprise an electrical ~ector 

20 that is a printed clrcilit board (nOt shown) fabricated simplify wire roiiting · ··· 

[0026] • The· emitter assembly 10 nlli.y" also com~ two elec1rical conrie"ctors 20 lised to 

20 :supply power to alternate sets ofiOnizing pii1s 32 that form a capacitor (not'shoWii)Which · · :·... · .. --~ 

reduces the noiSe of the emitter asSem.bly 10 and increases the output stab~ity~' ·. '· ·: •. :.,·.·. . : ~· . ;_ ~ 

. . [0027) Figs. 4 tbroligb. 8 show vari<>us part8 Of an ion air blower 118 inCorpOlatmg tlie-caueiit ·: · · · 

2~ 

-invention. The ion air blower 118 comprises an emitter assembly 10 and a hoUSing i20 capable · · · 

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

and at least one ionizing pin 32 supported by and extending radially outward from the annular 

assembly ring 34. The ion all- blower 118 may also comprise a fan 39 located upstream or 
• 

~from the emitter assembly 10, relative to the flow of air 116 thro~ the ion air 

blower118. 

(0028) II. DBTAil..BD DESCRlPTION: 

30 (00.29) Certain terminology is used in the following detailed description for convenience 

only and is not limiting. The words "right," "l~" "lower!' and "upper" designate directions in 

the drawings to which reference is made. The words "inWardly" and "outwardly" refer to 
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. . 
directions toward and away from, respectively, the geometric center of the emitter assembly 10 
and designated parts thereof. The terminology includes the words above specifically 
mentioned, detjvatives thereof and words of similar import. Additionally, the ;word "a," as used 

in the claims and in the corresponding portions of the specification means "at least one." 
S (0030) Referring to the drawings in detail, wherein like riuinerals represent like elements 

throughout, there is shown in Figs. 2A-5 a preferred embodiment of an emitter assembly, 
generally designated as 10. Briefly speaking, referring to Fig. 3, the emitter assembly 10 of the 
present inventi~ supports ionizing pins 32 that extend.generally radially outwardly from an 

- annular assembly ring 34. As further detailed below, the generally outwardly orientation of the 
10 ionizing pins ~2 allows for the increased miniaturization of an ion air blower using the emitter 

. assembly 10. Additi~y, the structure .of the anmilar assembly ring 34 is readily producible 
... '~,-.. ..... using a minimum.~amount oftooling,and processing s.teps. · ~·· · -.. ·- - "· .... 

(0031) The emitter assembly 10 of the present invention is preferably, but not necessarily, 
used as part of an ion air blower l J8.and is ·preferably contained inside of an ion air blower 

>:·: '~ '''::= : .~,. -15 · housing 120:··R:efenUig:to.Fi~..:~als.o:encl~din·,theiott:air.,lowerh"ousing·120 is'a·fuli·39 :::~,: .; ·:~ .. - ?'.~.._- .--,. 
.... . . ........ . : .......... . .that is used to force or·draw air over. thejonizing,·pins.32 Th~ fan 39 has a separate bdUSing, or · . '.·· . ~ ... 

mo'llllting unit, (not shown) that is s~ witbin the ion air blower housing 120. The fan 39 is 
preferably;but not necessarily mounted so ·that the center of the fan hub 38-is· axially 'aligiied · -· 
- -
with a generally ~tralpositlon wlthiJJ the einitter assembly IO as showli·by 'the. aligmn~t axis 

20 ·"A:" The specific type e>f.fan~39 ~ With,~e:emitter assembly 10 is notcritical to the present 

2S 

·• invention and, accordingly, :further details,rega:rding the fan 39 are neither recited nor · .· · · 
necessary. While the emitter assembly 34 is descnoed· as befug attached to a.mounting plate 28 
(further descn"bed below) for pmposes·:of positie>ning th~ emitter assembly i 0 withili a specific 

. type of.ion afr blower, the emitter assembly l 0 of the present inventi,On. is irufePCndent from the ... 
specific mounting plate 28 descn"bed herein and can be used in a ~ety of applications or types 
of ion air blower8. 

• 
(0032] Referring to Figs: 2A and 2B, the annular assembly ring 34 has a generally ...; ~-

cylindrical shape having first and second major surfaces 12A, 12B on opposite ends of the 
annular assembly ring 34. ~e 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. 

. -6-

.···. . . . 



i 

(0033) The :first major surface 12A has a first set of socket grooves 14 placed therein for 

supporting ionizing pin sockets 14 (shown in Fig. 3). Each of the first set of socket gr00ves 14 

preferably, but ~ot necessarily, bas a cross-secti.<snal area that is generally U-sbpped. The 
present invention encompasses a first set of socket grooves 14 having a cross-sectional area that 

S is rectangular, triangular, polygonal or the like. It is preferable that the first set of socket 

grooves 14 comprises four grooves spaced generally equidistantly along the first major surface 

12A. However, the present invention includes using two C2» six (6), seven (7) or more grooves 

14 along the~ major surface 12A. 

(0034) The second major swface 12B preferably, but not necessarily, has a second set of 

10 sbcket groove~ 16 spaced generally equidistantly along the second major surface 12R The 

present invention includes a second set of socket grooves 16 having two ·(2),· six (6)·or more 

grooves positione(}. along:the second major surface· 12B. It is preferred,·but not necessaty; tlmt···- - · 

the second set of-socket grooves 16 are offset from the first set of socket groo'ves 14 sot.bat all· · 

of the ionizing pins32 extend generally outwardly from: the annular asset11bly ring:34:8.ild ate 
~- ~::. ·:.: : · '."· .. JS: :s~.gen~yequidistantly-about:thcumn:•.assem.blyring.34. The.pres~tuwenlion.:~?·.~-'->:'"'~·-~· : .. ·:·.~·: : . . 

...... ~· . 

.. ,·• 

... 

· · includes the:-use-of socket gro<>v.es 14; 16 that are'-not equidistantly positioned abOUtitJie·:ann.tilar • ; · · · ;. ·.· ·. · 

assembly ring 34. The shape of the second set of socket grooves 16 is prefeiably the same as . 

that of the first: set of socket grooves· 14. BaCh of the socket grooves 14; 16 prererably extend 

from the outer surface 33 of the annular assembly ring 34 through to the inner sumree 35 ofthe . 
20 · r.espectivehollowSl. . :·::_ ;.:; : · ·::<'.:..-·:u:· :. · 

25 

30 

(0035] · ltis preferable, but not necessary; that en:e conduit groove 18-~d along eacfi·of · :< 

the first and second majbr surfaces 12A, 12B of the annular assembly ring 34. It is preferilble 

that the conduit grooves 18 are generally ·vertically aligned (when viewe<Un Fig~ 2A) with the 

.. -conduit grooves 18-positioned one over the othel. · The conduit groove~ 18 ·areused to allow· -· · '· ' 

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 whJil viewed generally perpendicular to either the first or second major.~urface 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 

can have a generally rectangular, triangular, polygonal shape or the like without departing from 

the scope of the present invention. However, as wUl become clearer below, the generally 
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circular shape of the annular assembly ring 34 is ideal for use with fans 39 ~ving a generally 

circular hub 38. 

_ [0037] Ref~g briefly to Fig. 3, the ionizing pins 32 extend generally nHJaily outwardly 

from the annular ring assembly 34. Referring to Figs. 4 and 5, the annular assembly ring 34 is 

5 preferably mounted in the ion air blower housing using a generally rectangular-shaped 

mounting plate 28. The mounting plate 28 preferably has a generally circular cutout 48 through 

which air is transported through the ion air blower. Extending generally rearwardly along the 

perimeter of the :genemlly circular. cutout 48 is an air guide 30. The air guide 30 preferably bas 

a g~erally cylindrical tublilar shape which forms an annular ring 22. The present inv~tion 

10 includes air ~des 30 having other shapes and geometries. 

(0038) A stem 42 preferably extends generally ra4ially inwardly :from an inner surface of 

., · · · · the air guide 30 to support the annular assembly ring 34 in 'JX~sitiol,l aligned generally centrally 

_ , . , . _ ___ _ relative to the circular cutout 48. Thus, the annular assembly ring 34 of the emitter assembly 10 ·. 

is preferably positioned generally concentrically within the air tube 30. The stem 42 preferably 

r: .:~;;:::r,c: ·::·· .,,·-l5 ····;has:a·gen.eralJy:m~i.~ sha~11nd ~~dd.?w:n.1µ1·Wli.er:surface-of1he':air:guide 3D<·::~;··:;:_ · .~•·· "·· ~·::- :. :; ·-·-- --

'::-~:.,.;;;.i;·: : . ... ~;;,; ., ........ generally radially inwardly.to connect to an outersur:face33 of-the·annular .. assembly ring 34~ · ' ·· • · ·· -- -·- · 

The stem 42 preferab~y has a pair of conduit slots. 44 ~g generally vertically along the 

stem 42. The conduit slots 44 preferably have a,genetally rectangular shape for receiving=· --

power conduits::24~= The,_conduit s~~ 44.~pref~ly aligned with the conduit grooves 18 in· __ 

20 the ~ular assembly ring 34 to provide a c~elfor power conduits 24 to .. extend·through;to:. --

an electrical connector(s) 20 (furtherdescribed'.below}disposed within.~e ~tter-assembly . .JO; 

-[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 aboye, the present invention includes the· ; : · -- : > 

- vari01JS components. being integrally formed·-usiiig injection molding orthe'like~ The~ -· ·. -

25 invention encompasses the various componentS being formed of a ~ingle material or being 

·formed of separate materials when the various components are individually assembled. It is 
• 

prefemb~, but not necessary, that a compartment 46 be formed along the lowe_( edge of the 

mounting plate 28. The compartment 46 is preferably for housing the voltage pow.er supply 

(not shown). 

30 (0040) It is 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 pref~le, but not necessary, that the 

-8-
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annular assembly ring 34 be si7.ed so that the outer surface 33 of the annular assembly ring 34 is 

generally aligned with the outer edge 37 of the fan hub 38. 'J)iu~ the entire area swept out by 

the fan blades ~O for propelling air through the air chute 30 is generally equ81 ~ the area 

between the inner surface of the air guide 30 and the outer surface 33 of the annular assembly 

5 ring34. 

IO 

(0041) As best shown in Fig. 3, the wiring of the emitter assembly 10 is accomplished 

using sockets 36 that are directly attached to an electrical connector 20 that is contained within 

the annular assepibly ring 34. This wiring structure is much simpler than that of the prior art 

(shown in Fig. 1) and allows the housing of the ion air blower te be ~aturized to the same 

general size ~-that of the fan housing (not shown). The spacing between the air guide 30 and 

the emitter assembly 10-is pref~ly sufficient to prevent arcing between.the wiring and 
-ionizingpins·32of1heemitter·assemblylO·and:theionairblowerhousing-120~ -·· - · · ,_ 4 

•. ' .• -- '"'""''<···.·:-~-~' ·-

(0042) It is preferable; but-not necessary, that two electrical connectom 20 are positioned · ·. -·- · · ·-· · · · 
· within the annular assembly ring 34. Each electrical co11Dector is preferably pbsitioned o:n the 

15' : ·centralp0rtion'.S~oftheannular1asrelnbly-$g·)'.4-thatfurms a.bo~of~bollOW:Sr:~:~:L:·_:·:;,···:~:.-~=~·.· ,_: 
' .,.. ·· · ·electrical connector'20·pteferablyhas'SOC~ets 36'directlyattachedforreceivingionizing'pbis: ; •. ,,.:;, .. -.. -·i··:,,,;, ;. 

32. The electrical connector 20 receives power through the power conduits 24 and transfers the 
· · ·· power tQ the ionizing-pinS•:32, via the sockets 36; to produce ions {not shown) •. As the· soekets > ·• '. .: 

· .-: : : •· ·· · 36·are prefeiably·genenilly rigidly ·attached to the ·elec1rical oonnector 20,-the ~ectrical~ -,· · ;,:<.. ·· 

:, :· ·~ . < · . 20 connectors 20· are,easily.insertecl"in the holl<>ws SI by aligning the sockets 36 with a: Set•of: · : : 
• ::;~·. : ..... ·_~-~-.!:'.: .:.· .. 

~---=- . .;.:~-- .. 

... 

socketgrooves'14; 16. ·.- .•·· .... · - · .,- .·: · .. : · ·' .. '' 

[0043) · Each: socket 36 preferably receive8 an ionizing pin 32, whicll extends genenilly · . ·• I 

radially outwaidly therefrom. As mentioned above, the power conduits 24 extend through the 

conduit-grooves l8"to supply power to the ionizing pins 32 via the electrical connector-20~ ·'The· 

25 second electrical connector 20 is preferably positioned on the 0J>P9site side of the central· 

portion SO of the annular assembly ring 34 in the remaining hollow 51. The second electrical 
• connecto:r 20 is similarly connected to ionizing pins"32 using srickets 36 that are 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 imis 

-9-
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(not shown) on the tips of the ionizing pins 32. Alternatively, AC voltage can be used with 

both el~ctrical connectors 20 to cause all of the ionizing pins 32 ~-al~ly emit positive and 

negative ions (~ot shown). The present invention includes the use of a singl~ electrical 

connector 20 in conjunction with AC power to generate both positive and negative ions (not 

5 shown). 

: · (0~45] It is prefeired that the sockets are held in their respective grooves 14, 16 by placing 

a circular plate (not shown) over each end of the annular assembly ring 34 and fixing the plates 

thereto. Once the plates (not shown) are in positi~ the sockets 36 are firmly held in position. 

The present invention includes other methods of securing the sockets 36 in their respective 

10 grooves, such '8 sealing each socket in place with additional ABS material, epoxy, or the like. 

(0046) The electrical eonnectors 20 with &1tached sockets· 36 can be separately 

· ·~ fronithe amutar assembly ting 34· an.date easily assembled with~ttie atiiiulai'·'· · 

·assembly ring 34 to Simplify manufacturing. Thus, the preferied embodim.ent·of the present 

· ·.. · · ··invention can be readily assembled and positions all of the wiring inside of the annular 

• ,.~._:,.,_: ~~':' ·:·::-:;~1"5,}'.·-aSsem.biy·iii.ag34'fo·faclli~e;1he.miniafurimtion.'of.anion:airbl6Wer':ll8~ · .: .. ·:: ~:.:_ ·.~:: .. ,;:: ..... :,:. ·,_: .. . ;,,_ -".; .. , . .,. .. 

· ·: · ·· ·' '·'·"·':'(0047) ''· · ·AJterna.tiYely~ theelectrical.connectcir(s) 2o:can bemanufactured·ona · -... .,,. .:. ··. 

nonconductive sheet of material (~shown) which is inserted into the annular assembly ring . 

· · · ' ··.:. :: >' ><< ·· : 34 to Create an· iirterference :friction fit. The present invention also:iricludes using generally· ·· · 

·. . ,, ; - ' '"· rigid c<>nductive Wiring to attach the electriCal connectors 2o·ro the sockets 36. _::- .. : . - ... , : · .. ·. ·. · .. 

. :, ':: ,, ; . .. . •,20·- ; '(0048] . Refeiring tO Figs; 2A;.S; the elnitter assembly lO'of the·:presentinvention Operate$ as .. · . ·.·:: 
·;·;.,: _,·:_. .. · · follovis. An eDiitter assembly 10 is positioned inside an fon air blower 118. via a.mounting · 

plate 28. The J)rderably genetally tectangular shaped molinting plate 28 ·is ·secured fuside the 

..,; ... :. :· '· 

'!·. 

25 

housing 120 and has a genetally Citcular cutout 48 therein. Extenclmg generally rearwardly · ·. ·· · ·· 

around the perimeter of the generally circular cutout 48 is-an air guide 30;· The air guide~30 

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.) . J A stem 42 extends generally radially inwBJdly from an inner surf~ of the• guide 

30 to support the annular assembly ring 34 in a position that is generally cen1rally aligned with · 

the circular cutout 48. The sizing of the outer surfitce 33 oftbe 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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facilitates the stripping of ions (not shown) from the ends of the ionizing pills 32 by the 

propelled or drawn air. 

[0050) ~of the ionizing pins 32 is secured within a socket 36 that is ~o~ in one of 

the first or second set of socket grooves 14, 16. Bach socket 14 is preferably liupported by i~ 

5 . ~ve groove 14, 16 and is directly attached to an electrical connector 20 that is generally 

centrally positioned within the emitter -sembly 10. Power is supplied to the electrical 

cmmector 20 via power conduit(s) 24 and is then transmitted via the sockets 36 to the 

individual ioni~ pins 32. The voltage supplied to the pins causes corona onset to occur and 

ions are generated on the tips of the ionizing pins 32. Air is driven or drawn by the fan 39 over 

1 O the ionizing ~s 32.facilitating the 1ransfer of ions into the air. The preferably balanced 

positive and negative i~ (nQt shown) are then ejected by the ion air blower 118 to prevent the 

build up· of cbarge·in a·given area or clean room:"(llQt shown). · - -·. ····- ··· - · · -·· · ·· · · 

[0051) Preferably, a sensor (not shown}is·positioned in the ion air blower 118 adjacent to 

the emitter assembly 10 on a side opposite from the fan 39 to detect the level ofions-(not · · 

· .. 15 . .. shown) :in tbe·ab;.~;-A.feedbaclc:Citcuit'{not:shOwn) is preferably Used to automatically adjuSt -the.:L . ...:. :.;~:.:.·.;::. ,.i;;::· '·' 

power"b:ansmitted to the ionizingpllis 32;to·adjust the levelofions (not shown}contained m •· ... ; ..... _,., ;; 
the air being ejected from the ion air blower 118. 

···[0052) Theemitter~bly.lOofthepresen;tinver.ition·allowsfot;imyhousllig 120oftbe '··· : 

, .. ion air b.lo~ 1J ~:f9 .. ~-~ed in:siz.e to ~ro:(tlie housing of the fan 39 wbil:e eliminating , . ,. -<,: · • ·· · · 

. . · · 20. . . any arcing~ the. i~g-pins·3.2·o.r wiring 26 and the outer housing of the ion air bloWet : /' · ,. :. ,. : .,. : ·~ ·· 

. . . , .. .11$. Additionally, theemitterilssembly lQoftheptesentinv~tionpref~lypositionstbetips · ··' ·., -' ·· ,. ' 

·' ;' 

··. :· .. · 

· · •. 31. of the ionizing pins 32 in the fastest portion of the fl.ow of air 116 in them guide 30. 

25 

· ·Additionally, when two electrical connectors 20·are being used to_ supply.power tO alternate sets . '· 

of ionizing pins 32,- the eleetrfoal Conn.ectots·20 ·preferably form a capacitor (not' shown) that : -:-. --····.· · · ·-- · 

reduces the noise of the emitter assembly 10. Additionally, the ease of manuf~ of the 

emitter assembly 10 is considembly 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.~ made to the 

embodiments described above without departing from the broad inventive concept th~of. It is 

understood, therefore, that this invention is not limited to the particular embodiments disclosed, 

30 but it is intended to cover modifications within the spirit and scope of the present invention as 

defined by the appended claims. 
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Yweclaim: 

1. 

CLAIMS 

An emitter assembly comprising: 

(a) an annular assembly ring; and 

(b) at least one ionizing pin supported by and extending radially outward 
from the annular assembly ring wherein the at )east one pin is used to 

generate at·Jeast one of either positive or nega1ive ions for neutralizing 

charge in a workspace. 

2: . · .· The emitter assembly of claim 1 further comprising: · ·•· 

· · .1, . ·· (c)·· · at least one electrical connector for powering the ionizing pins disposed 

.. · in the annular assembly ring that has sockets directly attached for 

• ·::3.. · The emitter assembly of claim 2 ~erein there are two electrical eonilectors 

.•. · , . µsed m· conjunction with DC voltage.that allo)VS one set of pins to be operated · 

··. . ·· . . ·:.,:.· >at· a positive·voltag~ and a $econd $e! of pins to be operated at a negative:. · · , 

•' .. ' .·.·voltage for generating·posit:ive and negative ions. 

4. The emitter assembly ofclaim. 3 wherein the two electrical connectors used to 

·· .. ·. 

.'····-.•·· supply power 1o alternate' sets of ionizing pins form: a capacitor that reduces· ... ' ·- -·- ~ .. . ' 

5. 

the noise of the emitter assembly. 

.. 
The emitter assembly of claim 2 wherein there is a single electrical connector ... 
used in conjllllction with AC voltage for generating both ~sitive and negative 

ions. 

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

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

about the annular assembly ring. 

8. · · The emitter assembly of claim 1 wherein the annular assembly ring· has a 

generally cylindrical shape. 

9. ..The emitter assembly of claim 1 wherein the annuiar assembly ring is formed 

of a molded material. 

10. The emitter assembly of claim 1 wherein the ~onizing phis are formed of 

·· machinecUungsten.: · · 

·. J. .. • . 

11. An ion air blower comprising: 

... ;., ; ' ...•. , .. ,".,~;.:•(aJ.--"ah'emitter..assemb).y.inclUding;::."··· · .. ('. •.,;Jr°'-" - "":"'• • •' • '• -;..._.. • ' o :..,.., r~· I-!,•; ~_,.• ··'"): :::·. 0 ,·•, 

(i) an annular assembly ring; and 

(ii) at least one ionizing pin supported by and extending radially 

outward from the annular assem:IJly ring. 

- · - (b) · a housing capable of.gui<)ing a flow of air~ 

. ·-";. < .. :· ~~.:. .:,-. . . .. · . . . ~ ': . : ... \ . . . ., . .. : . :· .. 

•12. : · 'Fhe 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 bJower. 
·-··;··-'-· .. 

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

(d) a fan located upstream from the emitter assembly, relative to the flow of 
• 

air through the ion air blower. . ·.a. 
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