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TITLE OF THE INVENTION . o

[0001) METHOD AND AIR BAFFLE FOR IMPROVING AIR FLOW OVER IONIZING

. | PINS

' CROSS REFERENCE TO RELATED APPLICATIONS
[0002] This appfication claims the benefit of U.S. Provisional Application No. 60/254,088 |
entitled “METI;I(OD AND AIR BAFFLE FOR IMPROVING AIR FLOW OVER IONIZING

PINS,” filed December 8, 2000,

BACKGROUND OF THE INVENTION

~ [0003] The present invention is directed to ion generators and, more specifically, to a method

and air bafﬂe for cfeaﬁng air flow paﬁems proximate to the tips of ionizing pins which
facilitates the transfer of ions from the tips of the ionizing pins into the airflow.

[0004] In many manufacturing and processing em.rironme_nts, itis desirable' to prevent the
accumulation.of charge thhm a -\;orlgsl;ace. To prevent the accumulation of charge both
positive and negative ions are g\iided into the workspace to neutralize any chﬁge 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] Oge important factor in ion generation is how rapidly ions can be transferred from the

tip of an ionizing pin into an air stream. Referring to Fig. 1, an emitter assembly 10’ commonly
used in ion air blowers is shown. The emitter assembly 10’ is mounted so that air is propelled

through an air guide 30’ which is formed by an annular ring 22’. Ionizing pins 32’ extend
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generally radially inwardly froin the annular ring 32’ so that their tips are positioned in the air

flow to allow ions to be blown off or drawn off of the ionizing pins 32’ and out of the ion air
blower (not shown) which houses the emitter ass'embly 10". It is common to-use a fan (not
shown) to drive or draw air tin‘ough the air. guide 30'. One drawback of thé emitter'asseli'ibly
10’ is that the air that is driven or drawn over the tips of the ionizing pins 32’ tends to have a
relatively lamiilar flow characteristic that is less efficient at stripping ions from the tips of the
ionizing pins 32;. | | |

[0006] What is needed, but so far not provided by the conventional art, are a méthod and an air
baffle fdr improving the air flow over ionizing pins to increase the rate at virhich ions are '

stripped from the tips of ionizing pins.

BRIEF SUMMARY OF THE PRESENT INVENTION

[0007] One embodiment of the present invention is directed to a method of facilitating the

transfer of ions from at least one ionizing pin disposed in an ion air blower into an air stream
while fhe.iori air blower is activated. The jon air blower has an air intake and an air exhaust.
The air stream enters t]ie ion air blower through the air intake, passés over at leasta tip of the at
least one ionizing pin, and is ejected from the ion air blower via thé air exhaust while the ion air
blower is activated. . The method includes attaching a baffle to the ion air blower; and
positibning the baffle upstream from and proximate to the at least one ionizing pin to interrupt

the air stream causing turbulent flow in the air stream proximate to the tip of the at least one

‘jonizing pin. The turbulent flow of the air stream over the tip of the at least oné ionizing pin

facilitates the removal of ions from the at least one ionizing pin. This coiiﬁguration also

benefits the intermixing of the ions in the air stream resulting in a homogenous cloud of

positive and negative ions.
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[0008] The present inventioh is alternatively directed to an ion air blower including a housing

capablé of guiding an air stream passing thetethrough. ' An emitter assembly is disposed in the
housing. A plurality of ionizing pins extend ﬁox;a the emitter assembly such that the air stream
passes over the pl\;rality of ionizing pins. A baffle is disposed on the housing proximate to and
upstream from the plurality of ionizing pins and is capable of interrupting the air stream. The
baffle creates turbulent flow in the air stream proximate to a tip of each of the plurélity of

ionizing pins.

BRIEF DESCRIPTION OF THE SEVEM VIEWS OF THE DRAWINGS
i0009] The following detailed description of the preferred embodiments of the present
invention will be better understood when read in conjunction with the appended drawings. For |
the purpose of illustrating. the invention, there are shown in the drawingé embodiments which
are pre'senﬂy preferred. It is understood, however, that the invention is not limited to the
precise arrangements and instrumentalities shown. |
[0010] In the drawings:
[0011] Fig. 1 is a rear elevatiox.a view of a prior an emitter assembly;
[0012] Fig. 2A is a perspective view of an annular assembly ring of the first preferred
embodiment of an emitter assembly which can be used with a first preferred embodiment of an
air baffle according to the present invention;

[0013] Fig. 2B is a cross-sectional view of the annular ring assembly of Fig. 2A as taken along

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

[0014] Fig. 3 is a rear elevation view of the first preferred embodiment of an emitter assembly

for use with the air baffle of the present invention;



10

15

20

- correspording portions of the specification, means “at least one.”

A
[0015] Fig. 4 is a rear perspective view of the annular ring of Fig. 2A mounted on a mounting

plate for generally centrally ahgmng the emitter assembly with a fan;

[0016] Fig. 5 is a rear elevation view of the annular ring and the mounting plate of Fig. 4;
[0017] Fig. 6 is a rear elevatlon view of the emitter assembly of Fig. 3 modified to include the
first preferred embodiment of the air baffle of the present invention;

[0018] Fig. 7 is a rear elevation view of a second preferred embodiment of an enﬁtter assembly
usixig a second l;refened embodiment of the air baffle of the present invention;

[0019] Fig. 8isa per;pécﬁve view of a third preferred embodiment of an emitter assembly
using a third preférred embodiment of the air baffle of the present invention; and

[0020] Fig.9isa pﬁﬂ side elevational view of the air baffle of Fig. 6 illustfaﬁpg how the
proper placement of the air baffle generates turbulent airflow proximate to a tip of an ionizing -

pin.

| DETAILED- DESCRIPTION OF THE INVENTION
[0021]) Certam termlnology is used in the following description for convemence only and is not
limiting. The words "right," "left," "lower" and "upper" designate directions in the.drawmgs to |
which }'eference is made. The words “inwardly” and “outwardly” refer to directions toward and
awaj from, respectively, the geometric center of the air baffle and designated parts thereof.
The terminology includes the words-above spec.iﬁc-ally mentioned, derivatives thereof and

“ ,’

words of similar import. Additionally, the wor as used in the claims and in the

o

[0022] Referring to the drawings in detail, wherein like numerals represent like elements
throughout, there is shown in Figs. 6-9 a preferred method of improving the airflow over

ionization pins using one of three preferred embodiments of an air baffle, generally designated
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100, 100", 100". Briefly speakiiig, referring to Fig. 9, the metliod of the present invention

facilitates the transfer of ions from at least one ionizing pin 32 disposed in an ion air blower
118 into an air stream 116 while the ion air blower 118 is activated. The ion air blower 118 has
an air intake 122 and an air exhaust 124. The flow of air 116 enters the ion air blower 118

through the air intake 122, passes over at least the tip 106 of the at least one ionizing pin 32,

 andis ejecied from the ion air blower 118 via the air exhaust 124 while the ion air blower 118
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20

" is activated. The method preferably includes attaching a baffle 100, 100, 100" to the ion air

blower 118 and positioning the baffle 100,. 100', 100" upstream from and proximate to the at
least one ionizing. pin 32 to interrupt the air stream 116 causing turbulent flow 104 in the air
stream 116 proximat_p to the tip 1_06 of the at least one ionizing pin 32." The turbulent flow 104
of the air stream 116 over the tip 106 of the at least one ionizing pin 32 facilitates the removal
of ions from the at least one ionizing pin 32. The turbulent flow 104 is capsed when air curls
around the upper edge 102 of the air baffle 100, 100°, 100" and creates turbulent airflow 104 in
the area of the tip 106 of the ionizing pin 32._ The turbulent air strips ions from the tip 106 of
the ionizing pin 32 more effectively than otherwise possible and improves erhitter efficiency.

The proper placement of the air baffle 100 of the present invention improves the responsiveness

 of an jon air blower which increases the responsiveness of a feedback control loop (further

discussed below) used to balance the emitter assembly 10. -Thus, the .air baffle 100 improves
the performance of both AC and DC ion air blowers.

[0023] Figs. 6-8 also illustrate an ion air blower 118 having an air baffle 100, 100’, 100" in
. T

. accordan‘;:e with the preferred embodiments of the present invention. Briefly speaking, the ion

air blower 118 includes a housing 120 capable of guiding a flow of air 116 passing
therethrough. An emitter assembly 10 is disposed in the housing. A plurality of ionizing pins

32 extend from the emitter assembly 10 such that the air stream passes over the plurality of

-5-



10

15

20

. 3
ionizing pins 32. The baffle 100 is disposed on the housing 120 proximate {o and upstream

from the plurality of jonizing pins 32 and is capable of interrupting the flow of air. The baffle
100 creates turbulent ﬂéw 104 in the flow of air i)roximate to the tip 106 of each of the plﬁrality
of ionizing pins 32. | '

[0024] Figs. 2A-5 illustrate a first preferred embodiment of an emitter assembly 10 that can be
used with the air baffle 100 of the present invention. Briefly speaking, refetring to Fig. 3, the

emitter assembl); 10 has a cylindrical outer surface with a plurality of ionizing pins 32

_ extending generally radially outwardly from the cylindrical outer surface. As further detailed

below, the generally outwardly orientation of the ionizing pins 32 allows for th_e increased
miniaturization of an ion air blower using the emitter assembly 10. Additionally, the structmé
of the annular assembly ring 34 is readily producible using a minimum amount of tooling and
processing steps. Fig. 7 illustrates a second preferred embodiment of an emitter assembly 90
for use with the second preferred embodiment of the air baffle 100’ of the present invention.

Fig. 8 illustrates a third preferred embodiment of an emitter assembly 95 for use with the third

preferred embodiment of the air baffle 100" of the present invention. The present invention o

_ includes using an air baffle with any emitter assembly regardless of the geometric configuration -

of the emitter assembly used with an ion air blower. Additionally, the air baffle of the present
invention can be used with any emitter assembly regardless of how air is driven or drawn
through the system; |

[0025] Unless otherwise stated, the air baffle 100, lbO’, 'l 00" and the emitter assembly 10, 90,

. 23 = . " a
95 and its various components are preferably formed from a relatively durable, non-conductive

material, such as acrylonitrile butadiene styrene (“ABS”) or the like. The present invention

includes the use of any non-conductive material or any conductive material to form the emitter
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assembly. It is preferred, but not necessary, that the ionizing pins 32 be formed of machined

tungsten.
[0026] The emitter assemblies 10, 90, 95 of the present invention are preferabl&, but not

necessarily, used as part of an ion air blower and are preferably contained inside of an ion air

‘blower housing 120 (an ion air blower housing_ 120 is only shown in Fig. 8 for the third

preferred erhbodiment of the emitter assembly 9). Referring to Fig. 4, it is preferred that a fan

39 is disposed in the housing 120. The fan 39 includes a fan hub 38 having a peripheral surface

" and a plurality of fan blades 40 disposed along and extending from the peripheral surface. The

fan is used to force or draw air over the ionizing pins 32. The fan 39 preferably has a separate
housing, or mounting unit, (not Shown) that is secured wnhm the ion air blower housing. The
fan 39 is preferably, but not necessarily, mounted so that the peripheral surface of the fan hub

38 and the cylindrical outer surface of the emitter assembly 10 are generally co-aligned (as

.shown by the alignment axis “A™) to place the tip 106 of each of the plurality of ionizing pins =~

32 in the fastest portion of the aii' stream generated by the fan 39. The specific type of fan 39

used with the emitter assembly 10 is not critical to the present invéntio’n and, accordingly,

~ further details regarding the. fan 39 are neither recited 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
first preferred embodiment of the emitter assembly 10 is independent from the specific

mounting plate 28 described herein and can be used in a variety of applications or types of ion

- air blowes. T A

[0027] The emitter assemblies 10, 90, 95 are preferably used in conjunction with a voltage

power supply (not shown). It is preferable, but not necessary, that the voltage power supply be '

supplied with electrical power conditioned ét between about seventy (70 V) and about two

o

i
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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 Hz) an(i about sixty (60 Hz) hertz. Alternatively, the voltage power
supply can include a circuit, such as a rectifier that includes a diode and capacitor ai-rangem_ent,
capable of increasing the voltage to between about five thousand ($ KV) and ten thousand (10
KV) volts DC of both positive and negative polarities. In yet another exﬁbodimenf, a voltage
power supply may be used which is supplied with electrical power conditioned at about 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 Wh_ose output is rectified,
capable of conditibning the voltage to between about five thousand (5 KV) and ten thousand |
(10 KV) volts DC of botﬁ positive and negative polarities. The connection from the voltage
power supply to the emitter assemblies 10, 90, 95 as well as the type of voltage supplied to the
emitter assemblies 10, §O, 95 is further described below. The specifics of the particular voltage
powér supply used with the emitter assemblies 10, 90, 95 is not critical to the present invention
and, accordingly, is not further detailed herein.

[0028] Referring to Figs. 2A and 2B, the annular assembly ring 34 of the first preferred
embodiment of the emitter assembly 10 has a generally cylindrical shape having first and
second major surfaces l_ﬁA, 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, whick is generally parallel to each of the first and second major surfaces 124, 12B,

separates the hollows 51. Each of the hollows 51 preferably has a generally cylindrical shape.
[0029] 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). The first set of socket grooves 14
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preferably, but not necessarily; have a cross-sectional area that is generally U-shaped. The

- present invention encompasses a first set of socket grooves 14 having a cross-sectional 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 major surface
12A. However, the first major surface 12A may be designed to incorporate two (2), six (6),
seven {7) or more grooves 14. |

[0030)] The 'seco:nd major suxface 12B preferably, but not necessaﬁly, has a second set of socket
grooves 16 spaced generally equidistantly along the second major surface 12B. The present
invéntion includes a second set of socket groovés 16 having two (2), six (6) or more grooves
positioned along the second major surface 12B. Itis preferred, but not necessary, that the
second set of socket grooves 16 are offset from the first set of socket grooves 14 so that all of
the ionizing pins 32 extend generally outwardly from the annular assembly ring 34 and are
spaced generally equidistantly about the annular assembly ring 34. The annular assembly ring
34 may alternatively .incorporate socket grooves 14, 16 that are not equidistantly posi.tioned
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,
15 preferably extend from the outer surface 33 of the annular assembly ring through to the inner
surface 35 (_)f the hollow 51..

[0031] It is preferable, but not necessary, that one conduit groove 18 extend along each of the

first and second major surfaces 12A, 12B of the annular aséembly ring 34. Itis preferable that

- the condhiit grooves 18 be generally vertically aligned (as viewed in Fig. 2A) Wxth 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.
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" [0032] While it is preferable thiat the annular assembly ring 34 have a generally circular shape

when viewed generally perpendicular to either the first or second major surface 12A, 12B,
those of ordinary skill in the art will appreciate that the shape of the assembly 34 can be varied.

For example, the assembly 34 can have a generally rectangular, triangular, polygonal shape or

-the like. However, as will become clearer below, the generally circular shape of the annular

- assembly ring 34 is ideal for use with fans 39 having a generally circular hub 38.

[0033] Refen‘iné 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 ion air blower housing using a mounting plate 28. The mounting
plate 28 preferably has a generally circular cutout 48 through which air is transported through
the ion air blower. An air guide 30 is preferably disposed within the housing 120 for guiding

the air stream generated by the fan 39 over the emitter assembly 10. The air guide 30 extends

- generally rearwardly along the perimeter of the generally circular cutout 48. The air guide 30

preferably has a generally hollow cylindrical shape which forms an annular‘ ring 22. The first .
preferred embodiment of the annular assetﬁbly ring 34 may incorporate air guides 30 having
other shapes and geometries. n

[0034] The emitter assembly 10 is preferably, but not necessarily, disposed within the air guide.
A stem 42 preferably extends generally radially inwardly from an inner surface of the air guide
30 to support the annular ésselnbly 10 spaced from the inner surface of the air guide 30. The

air guide is preferably aligned generally centrally relative to the circular cutout 48. Thus, the

- annular adsembly ring 34 of the emitter assembly 10 is preferably positioned g¥nerally

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 generally radially inwardly to connect to

an outer surface 33 of the annular assembly ring 34. The stem 42 preferably has a pair of
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conduit slots 44 extending gexiéraily 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 grooves 18 in the annular asserhbly ring 34 to
provide a channel for power conduits 24 to extend through to an electrical connector(s) 20
(further described below) within the emitter assembly 10.

[0035]_ ‘While the annular assembly ring 34, the stem 42, the air guide 30 and the mounting
plate 42 are refe;-red to as separate components above, the annular assembly ring 34 may be
integrally formed using injection molding or the like. Alternatively, the various components of
the annular assembiy ring 34 can be formed of separate materials when the various components
are individually assembled. It is preferable, bu_t not necessary, that a compartment 46 be
formed along the lower edge of the mounting plate 28. The compartment is preferably for

housing the voltage power supply. .

- [0036] It is preferable that an inner diameter of the air guide 30 be generally the same 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 annular
assembly nng 34 be sized 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. Thus, the entire area swept out by “
the fan blades 40 for propelling air through the air chute 30 is-generally equal to the area
between the inner surface of the air guide 30 and the outer surface 33 of the annular assembly

ring 34.

”

- [0037} A% best shown in Fig. 3, the wiring of the emitter assembly 10 is accbiﬂplished 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
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general size as that of the fan housing (not shown). The spacing between the air guide 30 and

the emitter assembly 10 is préi‘erably sufficient to prevent arcing and unwanted leakage
between the wiring and ionizing pins 32 of the emitter assembly 10 and the jon air blower
housing and also facilitates the use of a metal housing, for grounding purposes, which in turn

reduces the generation of electromagnetic interference (EMI).

[0038] It preferable, but not necessary, that two electrical connectors 20 are positioned within

the annular asseinbly ring 34. Each electrical connector is preferably positioned on the central
portion 50 that forms a bottom of each hollow 51. Each electrical connector 20 preferably has
soékets 36 directly attached for receiving ionizing pins 32. The electrical connector 20 receives
power through the power conduits 24 and transfers the power to the ionizing pins 32, via the
sockets 36, to produce ions. As the sockets are preferalbly generally rigidly attached to the
electrical connectors 20, the electrical connectors 20 are easily inserted in the hollows 51 by 3

aligning the sockets 36 with a set of socket grooves 14, 16.

.|0039] 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 second
electrical connector 26 is preferably. positioned on the opposite side of the central portion S0 of
the annular assembly ring 34 in the remaining hollow 51. The second electrical connector 20 is
similarly connected to ionizing pinS 32 using sockets 36 that are directly attached to the

electrical connector.

»

- [0040] I¥is preferable, but not necessary, to use two separate electrical connectors 20 when

operating the emitter assembly using DC voltage. The use of two electrical connectors 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 xiegative ions on the tips 106

-12-
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of the ionizing pins 32. The use of two electrical connectors 20 can create a capacitance that

reduces the noise of the emittef assembly 10. Altematxvely, AC voltage can be used with both
electrical connectors 20 to cause all of the i 1omz.mg pins 32 to altemately emit positive and
negative ions. The first preferred embodiment of the emitter assembly 10 can incorporatea
single electrical connector 20 to drive éll the jonizing pins 32 by using AC power to generate
both positive and negative ions.

[0041] Itis prefc;rred that the sockets are held in their respective grooves 14, 16 by placing a
circular plate (pot shown) over each end of the anmular assembly ring 34 and fixing the plates
théfeto. Once the plates are in position, the sockets are firmly held in position. The present
invention includes other methods of securing the sockets in their respective grooves, such as
sealing each socket in place with additional ABS material or the like.

[0042] The eléctrical comectors 20 with attached sockets 36 can be separately manufactured
from the anlnular assembly ring 34 and easily inserted in place. Thus, the first preferred
embodiment of emitter assembly 10 is readily assembled and posiﬁon§ all of the wiring inside

of the annular assembly ring 34 to facilitate the miniaturization of the ion air blower using the

- emitter assembly 10.

[0043] Alternatively, the electrical connectors 20 can be manufactured on a nonconductive
sheet of material (not shown) which is inserted into the annular assembly ring 34 to create an
interference friction fit. The present invention also includes using generally rigid conductive

”

wiring to attach the electrical connectors 20 to the sockets 36.

: [00441 Réferring to Fig. 6, the first preferred embodiment of the air baffle 100%s preferably

disposed on an upstream side of the emitter assembly 10 and extends generally radially
outwardly to interrupt the flow of air and to create turbulent flow in the flow of air proximate to

the tip 106 of each of the plurality of ionizing pins 32. It is preferable, but not necessary, that
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the method of the present invention include the step of attaching a baffle having a generally

circular disk shape proximate to the at least one ionizing pin 32. It is preferable, but not
necessary, that the air baffle 100 is generally coﬁcentrically aligned with the.outer edge 33 of
the annular assembly ring 34 and is disposed on an end of the annular assembly ring 34
opposite from the mounting plate 34. The air baffle 100 is preferably generally disk shaped and
has a circumference which preferably extends slightly beyond the outer surface 33 of the
annular assembls' ring 34. The air baffle 100 can be integi'ated with the circular plate that is |
used to secure the sockets 36 in their respective grooves 14. The perimeter of the air baffle 100
preferably extends past the outer edge of the annular assembly ring 34 by an amount slightly
less than the distance that the tips 106 of the emitter pins 32 extend past the outer surface 33 of
the annular assembly ring 34.

[0045] Referring to Fig. 9, the configuration of the air baffle 100 creates turbulent airflow 104
in the area of the tip 106 of the ionizing pin 32 that facilitates the removal of ions from the
ionizing pin 32. The present invention includes an air baffle 100 that is uneven relative to the
circurnference of the annular assembly ring 34. Accordingly, the air baffle 100 of the present
invention can be perforated, segmented in areas or otherwise discontinuous.

[0046] Referring to Fig. 7, a second preferred embodiment of the air baffle 100’ is posifioned
on a second preferred embodiment of the emitter assembly 90 which preferably has a hollow
cylindrical shape for the flow of air to pass through. The emittér assembly 90 has an inner

surface bearing a plurality of ionizing pins 32 extending generally radially inwardly. The air -

"~ baffle 10§ is preferably disposed on the emifter assembly 90 and has an annuldr ring shape.

The baffle extends from the inner surface of the emitter assembly 90 generally radially
inwardly. The emitter assembly is preferably attached to or formed on the end of the air gunide

30 opposite from the mdunting plate 28. The inner perimeter of the air baffle 100’ extends
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inwardly slightly less than the distance that the tips 106 of the emitter pins ‘32 extend inwardly
from the annular assembly ring 90. The cenﬁguration of the air baffle 100’ creates turbulent
airflow 104 in the area of the tip 106 of the ioniz.ing pin 32 that facilitates the removal of ions
from the ionizing pin 32. The extent to which the air baffle 100' extends inwardly represents a
trade off between creating back pressure in the ion air blower and increasing the removal of -
ions from the ionizing pins 32. When using the second preferred embodiment of the air baffle
100" with the method of the present invention, the method preferably includes attaching an
annular ring shaped baffle 100’ proximate to the at least one ionizing pin 32.

[0047] Referring to Fig. é, a third preferred embodiment of an air baffle 100" is positioned ona
third preferred embodiment of an emitter assembljr 95. The housing 120 of the ion air blower is
generally rectangularly shaped and has a slot, forming an air intake, through which any flow of
air passing through the housing is drawn. The emitter assembly preferably has a generally
linear shape end is positioned prbximate to the slot. The piurality of ionizing pins 32 extend
from the emitter essembly 90 and extend at least'partia.lly across the slot. The air baffle 100"
preferably has a generally rectangular shabe and is positioned across a portion of the slot. The -

air baffle 100" extends laterally from an edge of the ion air blower housing 120 to interrupt the

flow of air before the air reaches the ionizing pins 32. The air baffle 100" extends laterally

from the edge of the housing 120 by a distance less than the distance that the tips 106 of the

ionizing pins 32 extend from the inner edge of the hOusing 120. The configuration of the air

baffle 100" causes turbulent airflow 104 in the area of the tip 106 of the ioni‘ziJ;'..lg pin 32 that

facilitates the removal of ions from the ionizing pin 32. When using the third preferred
embodiment of the air baffle 100"’ with the method of ih_e present invention, the method
preferably includes ettaclﬁng a generaliy rectangular shaped baffle 100" proximate to the at
least one ionizing pin 32. | |
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[0048] Referring to Figs. 2A-6, one embodiment of the air baffle 100 of the present invention

operates as follows. An emitter assembly 10 is positioned inside an ion air blower via a
mounting plate28. The preferably generally rectangular shaped mounting plate 28 is secured
inside the housing and has a generally circular cutout 48 therein. Extending gerrera'lly
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 is positioned adjacent to
the air guide 30 to drive air through the air guide 50.

[0049] A stem 42 extends generally radially inwardly from an inner surface of the air guide 30
to support the annular essembly ring 34 ina positiorr that is generally centrally aligned with the
circular cutout 48. The srzmg of the outer surface 33 of the annular assembly ring 34 is
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 nng 34 with the ionizing pin tips posmoned in the air

guide 30 proximate to the pomt of fastest arrﬂow generated by the fan blades 40. This

_ facilitates the stripping of ions from the ends of the ionizing pins 32 by the propelled air.

[0050] Each of the i 1omzmg pms 32 is secured within a socket 36 that is located in one of the
frrst or second sets of socket grooves 14 16. Each socket 14 is preferably supported by its -
respective groove 14, 16 and is drrectly attached to an ele_ctncal connector 20 that is generally
centrally positioned within the emitter 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

- jons are generated on the tips 106 of the ionizing pins 32. A generally circulafly shaped air

baffle 100 is mounted to the annular assembly ring 34 and is interposed between a porﬁon of
the jonizing pins 32 and the fan 39. Air is driven by the fan 39 past the air baffle 100 which

causes the passing air to undergo turbulent flow while passing over the tips 106 of the ionizing
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pins 32 which increases the transfer of ions into the air. The preferably balanced positive and

pegative ions are then ejected by the ion air blower to prevent the build up of charge in a given
area or clean room. ‘

[0051] It is preferable, but not necessary, that a sensor (not shown) is positioned in the ion air

blower adjacent to the emitter assembly 10 on a side opposite from the fan 39 to detect the level

~ ofions in the air. A feedback circuit (not shown) is preferably used to automatically adjust the

power transniittéd to the ionizing pins 32 to adjust the level of jons contained in the air being
ejected from the ion air blower. The increased response experienced by the emitter assembly
10 due to the air baffle 100 results in enhanced performance of the feedback loop. .

[0052] In another similar embodiment of the air baffle 100 of the present invention, the fan is
positiofxed adjacent to, but downstream relative to the flow of air, the air guide 30 to draw air
through the air guide 30. |

[0053] Itis recognized by those skilled in the art, that changes may be made to the above- -
described embodifnents of the invention without departing from the broad inventive concept
thereof. It is understood, therefore, that this invention is not limited to the particular
embodiments disclosed, but it iS intended to cover all modifications which are within the spirit.

and scope of the invention as defined by the appended claims.

L
>
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We claim:

1. A method of facilitaﬁxig the transfer of ions from at least one ionizing pin
disposed in an ion air blower into an air stream while the ion air Blower 1s activated, the ion air
blower having an air intake and an air exhaust, the au' stream entering the ion air blower
through the air i;ltake, passing over at least a tip of the at least one ionizing pin, and being
ejected from the ion air blower via the air exhaust while ﬁe ion air blower is activated, the
method comprising:

attaching a baffle to the ion air blower; and

positioning the bafile ups&eaﬁ ﬁoﬁ and proximate to the' at least one ionizing
pin to interrupt the air stream causing turbulent flow in the air stream éroximate to the tip of the
at least one ionizing pin wherein the turbulent flow of the air stream over the tip of the atleast

one ionizing pin facilitates the removal of ions from the at least one ionizing pin.

2. The method of claim 1 wherein the step of attaching the baffle comprises -

attaching an annular ring shaped baffle proximate to the at least one ionizing pin.

3. The method of claim 1 wherein the step of aftaching the baffle comprises
attaching a generally rectangular shaped bafile proximate to the at least one ionizing pin.
3 TN
4, The method of claim 1 wherein the step of aftaching the baffle comprises
attaching a baffle having a generally circular disk shape proximate to the at least one ionizing

pin.
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5. An ion air blower, comprising:

a housing capable of guiding a flow of air passing therethrough;

an emitter assembly disposed in tiae housing; '

a plurality of ionizing pins extending from the emitter assembly such that the
flow of air passes over the plurality of ionizing pins; and |

.a baffle disposed on the housing. proximate to and upstream from the plurality of

ionizing pins and capable of interrupting the air stream, wherein the baffle creates turbulent

flow in the air stream proximate to a tip of each of the plurality of ionizing pins.

6. The ion air blower of claim 5 wherein the emitter assembly has a
cylindrical outer surface, the plurality of ionizing pins extending generally radially outwardly

from the cylindriéal outer surface. -

7. The ion air blower of claim 6 further comprising a fan disposed in the
Housing, the fan comprising a fan hub having a peripheral surface and a plurality of fan blades

disposed along and extending from the peripheral surface.

8.  Theion air blower of claim 7 further comprising an air guide disposed

within the housing for guiding the air stream generated by the fan over the emitter assembly.

* 9. Theion air blower of claim 8 wherein the air guide has 2 generally

hollow cylindrical shape.

L
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10.  The ion air blower of claim 9, wherein an iriner diameter of the air guide

is generally the same as a diameter of the area swept out by the fan blades of the fan.
11.  The ion air blower of claim 8 wherein the emitter assembly is disposed -

within the air guide.

12.  The ion air blower of claim 11 farther comprising a stem extending
generally inwardly from an inner surface of the air guide to support the emitter assembly spaced

from the inner surface of the air guide.

13.  The ion air blower of claim 7 wherein the peripheral surface of the fan
hub and the cylindrical outer surface of the emitter assembly are generally co-aligned to place
the tip of each of the plurality of ionizing pins in the fastest portion of the air stream generated

" by the fan.

14.  The ion air blower of claim 6 wherein the baffle is disposed on an
upstream side of the emitter assembly and extends generally radially outwardly to.interrupt the
air stream and to create furbulent flow in the air stream proximate to the tip of each of the
plurality of ionizing pins.

* 15.  Theion air blower of claim 5 wherein the houSing has d'slot through
which any air stream passing through the housing is drawn. |

UL
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16.  The ion air blower of claim 15 wherein the emitter assembly has a

generally linear shape and is positioned proximate to the slot, the plurality of ionizing pins

exteriding from the emitter assembly and extending at least partially across the slot.

17.  The ion air blower of claim 16 wherein the baffle has a generally

- rectangular shape and extends across a portion of the slot.

18.  The ion air blower of claim 5 wherein the emitter assembly has a hollow
cylindrical shape for the air stream to pass through, the emitter assembly having an inner .

surface bearing a plurality of ionizing pins extending generally radially inwardly.

19.  The ion air blower of claim 18 wherein the baffle is disposed on the:
emitter assembly and has an annular ring shape, the baffle extending from the inner surface of

the emifter assembly generally radially inwardly.

T

&
»

.21-



