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TITLE OF THE INVENTION
{0001} _ EMITTER ASSEMBLY .

CROSS-REFERENCE TO RELATED APPLICATIONS

© [0002)  Thisis application claims the benefit of U.S. Prov1s10nal Application 60/254,206

entitied “Emitter Assembly,” filed December 8, 2000.

: BACKGROUND OF THE INVENTION
[0003]  The present invention is directed to ion generators and, more specifically, to an
emitter assembly having outwardly extending ionizing pins. These ion generators are related
generallytotheﬁeldofdev:cestbatnemrahzestauc chargesmworkspacestomlmmlzethe
potentxal for electrostatic discharge.
[0004]  Inmamy manufactunng and processing environments, it is desirable to prevent the -

: accmnulauon of charge within a workspace. To prevent the accumulation.of: charge both -
- posxuveandnegahve ions are guided mtotheworkspaoetoneutrahzeanyohargewlnchmay be

building up. One example of an industry in which the accumulation of charge in productlon
areas must be avoided is the disk drive industry where it is critical to mmntamhxgh

' manufactunng ylelds

{0005) Fig.1 shows, an exmtter assembly 10 of the type commonly nsed in ion air blowers.
'Iheemitterassembly 10 mmountedsothatauxspropelledordrawnthroughanalrgmdew o
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 inthe air flow to allow jonsto be -
‘blown or drawn off of the ionizing pins 32’ and out of the ion air blower (tiot shown) which
houses the emitter assembly 10°.

f0006] It is common to use a fan (not shown)todnveordrawthe air through the air guide

- 30 The'dxametmoftheareasweptontbythefanbladofthefanassemblyléapprpmmately_ '

equal to the inner diameter of the annular ring 22°. Due to the position of the tips of the
fonizing pins 32 being proximate to the outer edge of the fan blades, the jons from the emitter
assembly are released into a slower portion of the airflow generated by the fan.
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[0007) Conventional emitter assemblies 10/ use relatively complicated point to point wiring 26'
to supply power to the jonizing pins 32'. The miniaturization 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¢’. Due to the high voltage being transferred through the wiring 26’ to the
jonizing pins 32', it is necessary that the housing of the jon 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 eléctrical shielding purposes). |

[0008] - The size of the annular ring 22’ is also limited by the size of the fan to be used with
the emitter assembly 10’. If the diameter of the annular ring 22’ ig smaller than the diameter of

 the fam, then the amount of air forced through the air guide 30’ is reduced and the eﬂiclency of”

the ion air blower is detnmentally effected.
[0009]  The emitter assembly 10’ requires relatively comphcated molding, toohng, and -

: assembly-ofthgamulamnngzz'- toaoeommodat_etheWmng_ZG’amdﬂ1emounhng0f,fche-~--~‘ et T e R
jonizing pins 32'. In order to properly mount the ionizing pins 32' on the annular ririg 227, jt is < v ¢

necessary to manufacture sockets (not shown) for receiving the ionizing pins 32’ that are

dlsposed within the body of the annular ring 22'. The tooling necessary to form the relatwely
comphcated annular ring 22" as well as the comphcated pomttopomtwmng andsize - .
limitations associated with the emitter assembly 101 nnposes several des1gn limitsitions on

'devxcesusmgtheem:tterassemblylo" R e

[00010] Whatis needed, but so far not prov:ded by the convenhonal art, is an emitier
asse_mﬁly that is easy to manufacture, that allow_s 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
miniatorized to a size comparable to that of the housing used by the fan of the jon air blower,

-and that facilitates the removal of fons from the jonizing pins by disposing théxips of the

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

BRIEF SUMMARY OF THE INVENTION
[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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generally radially outwardly from an annular assembly ring. The prior art recogmzed the use of
ionizing pins-suppbrted by a ring structure; however, the prior art did not recognize that
pointing the pins inwardly would be a limiting factor for reducing the size of the assembly.
[0011] The emitter assembly of the present invention is preferably, but ﬁot necessarily, used
as part of an ion air blower and is preferably contained inside of an ion air blower ﬁousing.
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 blades. This facilitates the stripping of ions from the ends of the ionizing
pins by the propelled or drawn air. Additionally, the generally outwardly orientation of the
ionizing pins allows for the increased miniaturization of an ion air blower using the emittei'

- [0012]° - The emitter assembly of the present invention also allows: forsimplified

manufacturing and assémbly. Because of the geometry and reduced complexity of the layout, it -

' facilitates the use of a relatively simple mold for the manufacture. Further, by not requiring the
_central portion of thie-assembly to be open, an embodiment of the present ifivésition fédiicesthe:. .. 7. " o
. complexity of the wire routing. Another embodiment eliminates conventional wiring altogether

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

_ionizing pms to a power supply

 BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THEDRAWINGS .=+~ .+ *
[00011] The foregoing summary, as well as the following detailed deseription 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 inthe -
drawings embodiments which are presently preferred. It should be understood, however, that
the invention is not limited to the precise arrangements and instrumentalities shown.

[00012] s In the drawings: :
[00013] Fig. 1 isarear elevation view of a prior art emitter assembly;
[0013]  Fig. 2A is a perspective view of an annular assembly ring of the emitter assembly
according to the preferred embodiment of the present invention; ,

[0014] Fig.2Bisa  cross-sectional view of the annular assembly ring of Fig. 2A as taken
along the line 2B-2B of Fig. 2A;

TN
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[0015]  Fig. 3 is a rear elevation view of the emitter assembly of the present invention;
[0016]  Fig. 4 is arear perspective view of the annular ring of Fig. 2A mounted on a
mounting plate for genorally centrally aligning the emitter assembly with a fan;
[0017]  Fig. 5is arear elevation view of the annular ring and the mountihg plate of Fig. 4;
[0018]  Fig. 6 is a rear elevation view of the emitter assembly of Fig. 3 modified to include
an embodiment with an air baffle and the present invention; '
[0019]  Fig. 7 is a perspective view of an ion air blower which might include the present
invention; and . ' ' '
[0020]  Fig. 8 is a partial side elevation view of the air baffle of Fig. 6 illustrating how the

- propet placement of the air baffle generates turbulent airflow proximate to a tip of an ionizing

- DETAILED DESCRIPT.[ON OF THE INVENTION

'[0021) 1. OVERVIEW ‘OF PRESENT, INVENTION: -

[0022] Figs. 2A, 2B and 3 show.an emlttqr assembly 10 in accordance w1th the present
invention. The emitter assembly 10 comprises an annular assembly ring 34 and at least one

ionizing pin 32 supported by and extending radially outward from the annular assembly ring 34 -

wherem theat least one pin 32 is used to generate at least one of e:ther positive or negatlve ions - ¢

. (not shown) for neutralizing charge in a workspace (not shown) S .
. [0023] The emitter assembly 10 may also comprise a plurality of ionizing. pins 32 locatod about e

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 nng 34 that is formed of a molded material such as acrylonitrile butadiene,. .. .. .

styrene (“ABS”), polyvinyl chloride (“PVC>), or polypropylene. The emitter assembly 10 may
comprise ionizing pins 32 that are formed of machined tungsten. - ' '
[0024] The emitter assembly 10 may comprise a voltage power supply thatis supphed with
elech‘mal 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

' 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 Hz2) and about sixty (60 Hz) hertz. Alternatively, the voltage power supply can include a
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circuit, such as a rectifier that includes a diode and capacitor arrangement, éapwle of increasing

. 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 embodiment, the emitter assembly 10 may
comjn-ise a voltage power supply which is supplied with electrical power co;ldiﬁoned at about
twenty-four (24 V) volts DC. The voltage poﬁer 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
rectified, capable of conditioning the voltage to between about five thousand (5 KV) and ten
thousand (10 KV) volts DC of both positive and negative polarities.

[0025] Referring more specifically to Fig. 3, the emitter assembly 10 may comprise at least one
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

. - power via the power conduits 24. The emitter assembly 10 may comprise a singlé efectrical =~

connector 20 used in conjunction with AC voltage for generating both positive and negative -

- ions(not shown). The emitter assembly 10 may also comprise two electrical connectors 20
~used in conjunction with DC voltage that allows one set of pins 32 to be vperatedat a positive ~ = = "7
~ voltage and a:second set of pins 32 to be operated at a negative voltage for genierating positive -

and pegative ions (not shown). The emitter assembly 10 may comprise an electrical connector

20 that is a printed circuit board (not shown) fabricated simplify wire routing -
'[0026] . The emitter assembly 10 sy also comprise two electrical connectors 20 uséd to
‘supply power to alternate sets of i 1omzmg pins 32 that form a capacitor (ot shown) which -

reduces the noise of the emitter assembly 10 and increases the output slablhty

- [0027]} F:gs.4through8showvanouspartsofamonmrblowerugmco,rp g the carreit .

25

30

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 ring34,- =~

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
downslream from the emitter assembly 10, relative to the flow of air 116 through the ion air
blower 1 18.

[0028] © I DETAILED DESCRIPTION: |
[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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 using a minimum amount of tooling-and processing steps.

) : R _
directions toward and away from, respecﬁvely,‘ the geometric center of the emitter assembly 10
and designated parts thereof. The terminology includes the words above specifically
mentioned, derivatives thereof and words of similar import. Additionally, the word “a,” as used
in the claims and in the corresponding portions of the specification means “ét least one.”

[0030]  Referring to the drawings in detail, wherein like numerals represent like elements
throughout, there is shown in Figs. 2A-5 a prefened'embodiment of an emitter assembly,
generally designated as 10. Briefly speaking, referring to Fig. 3, the emitter assembly 10 of the
present invention supports jonizing pins 32 that extend generally radially outwardly from an '

- annular assembly ring 34. As further detailed below, the generally outwardly orientation of the

ionizing pins 32 allows for the increased miniaturization of an jon air blower using the emitter

-assembly 10. Additionally, the structure of the annular assembly ring 34 is readlly produclble N

R

[0031]  The emitter assembly 10 of the present invention is preferably, but not necessarily,
used as part of an ion air blower 118.and is preferably contained inside of an ion air blower

~ housing 120.-Referring to Fig.4; also enclosed in'the ion air blower housing 120 is a fan'39 -, R
- that is used to force or-draw air over thejonizing pins'32. The fan 39 has a séparate héusing; or -~ ¢ T F

mounting unit, (not shown) that i$ secured within the jon air blower housing 120, The fan 39 is

preferably, but not necessarily mounted: so-that the center of the fan hub 38:isaxially dligned -~~~ = -
with a' generally 9entrai;POSiti0n within the emitter assembly 10 as shown-by the alignment axis- ..~ .7+

“A.” The specific type of fan:39 used with the emitter assembly 10 is not critical to the present

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 ofion air blower, the emitter assembly 10 of the present invention is independent from the -

specific mounting plate 28 described herein and can be used in a variety of appiications or types
of ion air blowers. ‘

[0032] | Referringto Figs. 2A and 2B, the annular assembly ring 34 has a ggnerally
cylmdncal 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
center portion 50 of the assembly ring 34, which is generally parallel to each of the firstand
second major surfaces 12A, IZB, separates the hollows 51. Each of the hollows 51 preferably
has a generally cylindrical shape.



10

R R X

.20

25

30

3
[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). Bach of the first set of socket grooves 14
preferably, but not necessarily, has a cross-sectional area that is generally U-shaped. The
present invention encompasses a first set of socket grooves 14 having a mss;-secﬁonal area that
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 inajor surface

" 12A. However, the present invention includes using two (2), six (6), seven (7) or more grooves

14 along the first major surface 12A.

[0034)  The second major surface 12B preferably, but not necessarily, has a second set of
socket grooves 16 spaced generally equidistantly along the second major surface 12B. The
present invention includes a second set of socket grooves 16 having two (2), six (6) or more -

grooves positioned along the second major surface 12B. 1t is preferred; but not necessary, that™~ ~

the second set of socket grooves 16 are offset from the first set of socket grooves 14 sothatall -
of the ionizing pins 32 extend generally outwardly from the annular assembly ring 34 and are -

-spaced generaly equidistantly about the. annular assembly ring 34. The presént iivention > |
- includes the-use of socket grooves 14, 16 that are not equidistantly positioned about the annular* ==~ ** -

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

that of the first set of socket grooves 14. Each of the socket grooves 14, 16 preférably extend * - -

from the outer suiface 33 of the annular assembly ring 34 through to the inner surfice 35 of the -

- respective hollow 51. . S T S nathe et
[0035) - dtis preferable, but not necessary; that one conduit groove 18 extend along eachof -~

the first and second major surfaces 12A; 12B of the annular assembly ring 34. Itis 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 -

power conduits 24 to traverse the annular assembly ring 34.

[0036]  While it is preferable that the annular assembly ring 34 have a 'gene'rally circular
shape wl’l_gn viewed generally perpendicular to either the first or second major. gurface 124,
12B, those of ordinary skill in the art will appreciate that the shape of the assembly 34 canbe
varied without departing from the scope of the present invention. For m;ample, the assembly 34
can have a generally rectangular, triangnlar, polygonal shape or the like without departing from
the scope of the present invention. However, as will become clearer below, the generally

e
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circular shape of the annular assembly ring 34 is ideal for use with fans 39 havmg a generally
circular hub 38.

[0037]  Referring briefly to Fig. 3, the ionizing pins 32 extend generally radially outwardly

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

preferably mounted in the jon air blower housing using a generally rectangular-shaped
mounting plate 28. The mounting plate 28 preferably has a generally circular cutoirt 48 through

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

perimeter of the generally circular cutout 48 is an air guide 30. The air guide 30 preferably has

a generally cylindrical tubular shape which forms an annular ring 22.. The present invention

includes air guides 30 having other shapes and geometries.

[0038] A stem 42 preferably extends generally radially inwardly from an inner surface of -

- the air-guide 30 to support the annular assembly ring 34 in position aligned generally centrally -

- 20

. 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
- has-a-generally trapezoidal shape and extends from an inner surface of the'air guide 30 .., “wriL
w. - generally i'adially inwardly to connect to an outer Surféce-33 of the annular-assembly ring 34; -+~

The stem 42 preferably has a pair of conduit slots 44 extending generally vertically along the
stem 42. The conduit slots 44 preferably have a generally rectangular shape for receiving:*~ -
power conduits:24.: The conduit slots 44 are preferably aligned with the conduit grooves18 in- -

- the annular assembly ring 34 to provide a channel for power conduits 24 to-extend through'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 guidé 30 and thé mounting

25

30

- plate 42 are referred to as separate components above, the present invention includes the -+~
. . various components being integrally formed using injection molding orthe'like. The present - - -~ = - -~

invention encompasses the various components being formed of a single material or being

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

prefaablg, but not necessary, that a compartment 46 be formed along the low§ edge of the
mounting plate 28. The compartment 46 is preferably for housing the voltage power supply
(not shown). . : _

[0040] 1t 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 resulis in the most
efficient transfer of air through the air guide 30. It ig also preferable, but not necessary, that the

ST B AN, L
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annular assembly ring 34 be sized so thait the outer surface 33 of the annular assembly ring 34 is

generally aligned with the outer edge 37 of the fan hub 38. Thus, the entire area swept out by
the fan blades 40 for propelling air through the air chute 30 is generally equé] to the area
between the inner surface of the air guide 30 and the outer surface 33 of the annular assembly
ring 34. .

[0041]  As best shown in Fig. 3, the wiring of the emitter assembly 10 is aécomplished
using sockets 36 that are directly attached to an electrical connector 20 that is contained within
the annular assembly 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 to be miniaturized to the same
general size as.that of the fan housing (not shown). The spacing between the air guide 30 and

 the emitter assembly 10 is preferably sufficient to prevent arcing between the wiring and -
-iénizing pins 32 of the emitter assembly 10 and the fon air blower housing 120; =~ =+ =+ » v v sz o

[0042] It is preferabie, but-not necessary, that two electrical connectors 20 are positioned -

- within the annular asseriibly ring 34. Each electrical connector is preferably posmoned onthe = " T
“ céntral porti ion:50"0f the atmulatassenibly ting 34 that forms a bottom of each hollow ST.-Eaghizz: v w0

»* - ‘electrical connector20 preferably-has:sockets 36 'difeﬁly-attached for receiving ionizing pins: <+ e s

25

30

32. The electrical connector 20 receives power through the power condnits 24 and transfers the .. -

- power tothe ionizing--pinsii3-2;"via-the sockets 36, to produce ions (not shown). ‘As the sockets 7

36'are preferably generdlly rigidly atiached to the electrical connector 20, the electrical - 7~ il

: comectorsZOareeasﬂy inserted in the hollows-51 byahgmng the sockets 36 with a:setof: 70 v w b

[0043] © Each socket 36 preférably receives an jonizing pin 32 which extends generally °

- radially outwardly thereﬁom. As mentioned above, the power conduits 24 extend through the

conduit grooves 1810 supply power to the ionizing pins 32 via the electrical connector20:- The-
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
connector 20is similarly connected to ionizing pins 32 using sockets 36 that are directly
atlached to the second electrical connector 20.

[0044] It is preferable, but not necessary, to use two separate electrical connectors 20 when
operating the emitter assembly 10 using DC voltage. The use of two electrical connectors 20
allows one set of pins 32 fo be operated at a negativé voltage and a second set of pins to be

operated at a positive voltage. This is necessary to generate both positive and negative ions

-9.
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(not shown) on the tips of the ionizing pins 32. Alternatively, AC voltage can be used with
both electrical connectors 20 to cause all of the ionizing pins 32 to alternately emit positive and
negative ions (not shown). The present invention includes the use of a singlg electrical
connector 20 in conjunction with AC power to generate both positive and negative ions (not
shown). -
[0045])  Itis preferred that the sockets are held in their respective groovés 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 position, the sockets 36 are firmly held in position.
The present invention includes other methods of securing the sockets 36 in their respective
grooves, such as sealing each socket in place with additional ABS material, epoxy, or the like.

[0046] The electrical connectors 20 with attached sockets 36 can be separately -

d from thie annlar assembly titig 34 and are easily assembled with the anfalar

- -assembly ring 34 to snnphfy manufacturing. Thus, the preferred embodiment-of the present -
" invention can be readily assembled and positions all of the wiring inside of the annular '
~¥5:" assembly rihg 34 4o Tacilitate the- miniaturization of anion air BloWer 118, /7 5 VLI 0L e e
“[0047] * ~Alternatively, the electrical connector(s) 20-can be manufactured ona -+ -
nonconductive sheet of material (not shown) which is inserted into the annular assembly ring - ..~
34 1o create an'intérference friction fit. The present invention also includes using generally - -

-~ rigid conductive wiring to attach the electrical connectors 2010 the sockets 36, .5 -: - 5 [ it e
“[0048] - 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 viaa mounting - -5 7. .

- plate 28. The preferably generally rectangular shaped mounting plate 28 is secured inside the

housing 120 and has a génerally circular cutout 48 therein. Extending generally rearwardly -

" around the peritheter of the generally circular cutout 48 is an air guide 30. ‘The air guide 30

25

30

preferably has a generally cylindrical tubular shape. A fan39is posmoned adjacent to the air-
guide 30 to drive or draw air through the air guide 30. '
[0049] > A stem 42 extends generally radially inwardly from an inner surfacg 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 anmular assembly ring 34 is
preferably generally equal to that of the hub 38 of the fan 39. Tonizing 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

-10-
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facilitates the stripping of ions (not shown) from the ends of the ionizing pins 32 by the
propelled or drawn air.
[0050]  Each of the ionizing pins 32 is secured within a socket 36 that is logated in one of
the first or second set of socket grooves 14, 16. Each socket 14 is preferably supported by its

‘respective groove 14, 16 and is directly attached to an electrical connector 20 that is generally

centrally positioned within the emiiter assembly 10. Power is supplied to the electrical
connector 20 via power conduit(s) 24 and is then transmitted via the sockets 36 to the
individual ionizing 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
the jonizing pins 32 facilitating the transfer of ions into the air. The preferably balanced
positive and negative ions (not shiown) are then ejected by the ion air blower 118 to prevent the

[0051]  Preferably, a sensor .(not shows)-is pesitioned in the ion air blower 118 adjacent to
the emitter assembly 10 on a side opposite from the fan 39 to detect the level of jons (not

. -shown)'in the ait,siA‘feedbackb'ifcuitf{not:shown) is preferably nséd to automatically adjust the =
. power transmitted to the ionizing pins 32'to-adjust the level of jons (not shown) containedin

.. the air being ejected from the ion air blower 118. |
“[0052] - The emitter assembly. 10-of the present invention allows for any housmg 120 of the -. :
-ion air blower 118:to be reduced in'size to that of the housing of the fan 39 while eliminating . .. .+ o
-+ 20 .- any arcing between the ionizing pins'32-or wiring 26 and the outer housing of the jon'air blower - .. %0
»-118. Additionally, the emitter assémbly 10 of the present invention preferably positions the tips - 7 =i ¢

- . 31 of the jonizing pins 32 in the fastest portion of the flow of air 116 in the air guide 30,

25

30

*Additionally, when two electrical connectors 20 are being used to supply-power to alternate sets DR
of ionizing pins 32, the electrical connectors 20 preferably form a capacitor (not shown) that - == -~ =

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] Itmllbeappreclatedbythoseslnlledmtheaﬂthatchangeseouldkemadetothe
embodlments described above without departing from the broad inventive concept thereof. Itis
understood, therefore, that this invention is not limited to the particular embodiments disclosed,
but it is intended to cover modifications within the spirit and scope of the present invention as
defined by the appended claims.

-11-




CLAIMS

I/we claim:

1. An emitter assembly comprising:
" (a) an annular assembly ring; and
(b) at least one jonizing pin supported by and extending radially outward

from the annular assembly ring wherein the at least one pin is used to
generate at least one of either positive or negative ions for neutralizing
chargeina workspace. | : '

2. - Thie emitter assembly of claim 1 further comprising: - _

i~ ()~ at least one electrical connector for powering the jonizing pins dxsposed
. in the annular assembly ring that has sockets directly attached for -

si7 i .3 receiving the ionizing: pins andthad:ssupphedpowerwapower TR

i i - conduits. -

-3, -+ . The emitter assembly of claim 2 wherein there are two electrical connectors. = -~ - -

o

... uséd in conjunction with DC voltage that allows one set.of pins to be operated )
i -at a positive voltage and a second. set of pins to be operated at anegauve
* : “'voltage for generatmg positive and negative ions. T

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 elec;t‘rical cofmector
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.

-_—
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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 rmg hasa
generally cylindrical shape.

9. The emitter assembly of claim 1 wherein the annular assembly ring is formed
of a molded material.

10. The emitter assbly of claim 1 wherein the ionizing pins are formed of

11. Anion air blower comprising:

- (i) - - an annular assembly ring; and - -
(i  atleast one ionizing pin supported by and extendmg radlally

. outward from the annular assembly ring.
- ¥ (b) - " a housing capable of gniding a flow of aif.
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The ion ait blower of claim 11 further comprising: - _ SRS
- (¢) afan located downstream from the emitter assembly, relative to the flow -
ofaxrthroughthelonaxrblower o

The ionairblowerofclaim 11 forther comprising:
(d) afanlocated upstream from the emitter aséembly, relative to the flow of

air through the ion air blower. “a
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