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(57) Abréegée/Abstract:
An air cleaner for an enclosed electronic device such as an electronic slot machine, for use Iin areas that have a high level of air

contamination from cigarette smoking such as casinos, Iincludes an active field polarized media air cleaner or other fillers for
removing sub- micron particles, tars and/or volatile organic compounds ( VOCs). Th addition, a shared air cleaner for removing sub-
micron particles, tars and/or VOCs Is coupled o a plurality of enclosed electronic devices, such as a cluster of electronic slot

machines.
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& (57) Abstract: An air cleaner for an enclosed electronic device such as an electronic slot machine, for use in areas that have a high

O
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level of air contamination from cigarette smoking such as casinos, includes an active field polarized media air cleaner or other fillers
for removing sub- micron particles, tars and/or volatile organic compounds ( VOCs). Tn addition, a shared air cleaner for removing

sub-micron particles, tars and/or VOCs is coupled Io a plurality of enclosed electronic devices, such as a cluster of electronic slot

machines.
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DISTRIBUTED AIR CLEANER SYSTEM FOR ENCLOSED ELECTRONIC

DEVICES

Field of Invention

The present invention relates generally to electrostatic air cleaning equipment and i1s
particularly directed to removing gas and particles from contaminating the components
inside an enclosed electronic device, such a gaming device as for example an electronic

slot machine.

Background of the invention

Certain environments present special problems in air cleaning and filtration. In particular,
casinos contain large enclosed areas and typically do not have windows for exchanging
stale air for fresh air. Furthermore, casino environments suffer from a high level of air
contamination, namely sub-micron particles, tars and volatile organic compounds (VOCs)
largely from cigarette smoke. As a result, casinos often have extensive heating, ventilation
and air conditioning (HVACQC) filtration systems with high-efficiency filters especially
designed to remove such contaminants from casino air. Such filter systems oftelin include
large banks of active field polarized media air cleaners to remove sub-micron contaminants

from the casino environment.

As a separate requirement, casino electronic gaming devices such as electronic slot

machines require that air be circulated over the internal components primarily to dissipate
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heat and keep operational temperatures in acceptable ranges. Typically, electronic
equipment cooling fans include an integrated filter. Existing filter/fan combinations for
electronic gaming machines use fairly coarse filtration to capture only larger visible dust

particles.

Summary of the invention

A growing body of evidence suggests that very small, sub-micron particles, tars and VOCs
are responsible for premature failure of electronics. In casino environments, airborne sub-
micron particles, tars and VOCs can build up inside the electronic enclosure and lead to
failure of the imternal components, namely microprocessors, memories and passive
components. The problem is especially acute in environments with high levels of ambient
contaminants such as exist in casinos. Electronic devices and equipment such as slot
machines are therefore prone to breakdown due to the fouling of internal components with

the sub-micron particles, tars, and VOCs largely from cigarette smoke.

Although the casino’s HVAC system attempts to filter out cigarette smoke contaminants
from the air, the players generate the cigarette smoke adjacent to the slot machines. As a
result, these contaminants, which are generated in the vicinity of the slot machine, are
swept into the slot machine before the casino’s HVAC systcm has an opportunity to

remove them from the air.

The present invention is embodied in a distributed active field polarized media air cleaner

system for electronic enclosures such as gaming machines in which a dedicated active field
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polarized media air cleaner is provided for each gaming machine. The present invention is
further embodied in a distributed active field polarized media air cleaner system for
electronic enclosures, such as a gaming machine, in which an active field polarized media air

cleaner is shared by a cluster of gaming machines.

The present invention also is embodied in a casino gaming device. The device includes an
enclosure comprising vents opened to air outside the enclosure. A polarized active media air
cleaner comprising an inlet port, an outlet port and at least one filter also 1s provided. Casino
gaming electronic components are located within the enclosure. Outside air flows through
the inlet port, through the at least one filter and through the outlet port to create filtered arr.
The filtered air cools the electronic components and then exits the enclosure through the
vents. The polarized active media air cleaner comprises two dielectric layers between two
outer layers of conductive material and at least two electrodes with a voltage difterential
therebetween and the at least one filter is located in an electrostatic field created by the at

least two electrodes. The polarized active media air cleaner filters sub-micron particles, tars

and VOC:s.

The present invention also 1s embodied in a casino gaming device for providing air to a
plurality of electronic components. The device includes a plurality of enclosures comprising
vents open to air outside the enclosures and an inlet. A polarized active media air cleaner
comprising an inlet port, an outlet port and at least one filter also is provided. Casino gaming
electronic components are located within each of the plurality of enclosures. The device also
includes ductwork that connects the polarized active media cleaner outlet to each of the

plurality of enclosure’s inlets. Air flows through the polarized active media air cleaner
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inlet port, through the at least one filter, and through the outlet port to create filtered air. The
filtered air passes through the ductwork through the enclosure’s inlets where the filtered air
cools the electronic components and then exits the enclosures through the vents. The
polarized active media air cleaner comprises two dielectric layers between two outer layers
of conductive material and at least two electrodes with a voltage differential therebetween
and the at least one filter 1s located in an electrostatic field created by the at least two

electrodes. The polarized active media air cleaner filters sub-micron particles, tars, and

VOCs.

The present invention also is embodied in a casino gaming device for providing air to a
plurality of electronic components. The device includes a plurality of enclosures comprising
vents opened to air outside the enclosures. Also included 1s at least one polarized active
media air cleaner comprising and inlet port, an outlet port and at least one filter. Casino
gaming electronic components are located within each of the plurality of enclosures and
ductwork that connects a forced air source to each of the plurality of enclosures also 1s

included. Air flows through the ductwork through the at least one polarized media air
cleaner inlet port, through the at least one filter, and through the at least one polarized active
media air cleaner outlet port to created filtered air. The filtered air passes into the plurality of
enclosures to cool the electronic components and then exits the enclosures through the vents.
The polarized active media air cleaner comprises two dielectric layers between two outer
layers of conductive material and at least two electrodes with a voltage differential

therebetween and the at least one filter is located in an electrostatic field created by the at

least two electrodes. The polarized active media air cleaner filters sub-micron particles, tars,

and VOCs.
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An active field polarized media air cleaner i1s used because of its ability to remove both
particle and gaseous contaminants and its superior loading characteristics. However, other
filtration systems, either alone or in combination with the active field polarized media air
cleaners, for removal of these particles (sub-micron particles, tars) and gaseous contaminants
(VOCGCs). Examples of such other filters include pre-filters for the polarized media and gas
phase media, such as activated carbon. Thus, the present invention is embodied 1n a
distributed filtration system for electronic enclosures such as gaming machines in which a

dedicated filter is provided for removing sub-micron particles, tars and/or VOCs from the air

and surrounding such electronic enclosure.

The present invention creates a microclimate within each gaming machine to clean and cool-

the air, keeping the interior free from contaminants. In addition, since the air is cleaned

locally, the quality of the air in the proximity of the gaming machine 1s improved.

Finally, since the contaminants generated by the cigarette-smoking player (sub-micron
particles, tars and VOCs) are captured by the filtration system in the gaming machine near
their source of origin, such contaminants are not distributed throughout the casino, thercby

reducing the burden on the casino’s HVAC air filtration system. The result 1s that the air
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cleaning system for removing sub-micron particles, tars and/or VOCs from casino air is

distributed throughout the casino.

Brief description of the drawings

Figure 1A illustrates an embodiment of the invention in which an air cleaner 1s mounted on

the exterior wall of an electronic gaming machine.

Figure 1B is a cross-sectional view of the electronic gaming machine of figure 1A.

Figure 2 illustrates an embodiment of the invention in which various media are used 1n a

modular air cleaning housing,.

Figure 3 illustrates a distributed air cleaning system for sharing and air cleaming system

among a cluster of electronic gaming machmes.

Detailed description L _ o e

An active field polarized media air cleaner uses an electrostatic field created by a voltage
diffcrential between two clectrodes. A diclectric filter media is placed in the clectrostatic
field between the two electrodes. The electrostatic field polarizes both the media fibers and

the particles that enter, thereby increasing the efficiency of the media and the air cleaner.
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A further electrostatic air filter design is disclosed in Canadian Patent No. 1,272,453, in
which a disposable rectangular cartridge is connected to a high voltage power supply. The
cartridge consists of a conductive inner center screen, which 1s sandwiched between two
layers of a dielectric fibrous material (either plastic or glass). The two dielectric layers are,
in turn, further sandwiched between two outer screens of conductive material. The
conductive inner center screen is raised to a high voltage, thereby creating an electrostatic
field between the inner center screen and the two conductive outer screens that are kept at
an opposite or ground potential. The high voltage electrostatic field polarizes the fibers of

the two dielectric layers.

Figure 1A depicts an embodiment of the invention in which an active field polarized media
air cleaner (or other system capable of removing both particles and gaseous contaminants)
is integrated into an air cleaner housing 102 mounted on the exterior wall of an electronic
caming machine 110. A combination fan control unit /high voltage power supply 104 1s
attached to the air cleaner housing 102. In the cross-sectional view of figure 1B, the air
cleaner housing 102 is shown connected to an internal fan 106. Alternatively, the fan 106

- could be mounted on the exterior of the air cleaner housing 102.

Figure 2 depicts an embodiment of the invention, which comprises a modular air cleaning
housing to accommodatc various media 204, 206 and 208 in combination, to pcrform
specific air filtration tasks. In operation, air entering the inlet port 205 of the housing 202
first passes through a rough filter 204. The air then successively passes through a gaseous
contaminant media 206 and a fine particle filter 208 before being discharged through the

outlet port 207 by a fan 206. Air entering the enclosure of the electronic gaming machine
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110 in figure 1 is thus cleaned. The electronic gaming machine 110 further includes vents
(not shown) for allowing air to exit the electronic enclosure. The inlet airflow cools the
interior components of the electronic gaming machine 110. At the same time, the clean air

is returned to the casino environment upon exiting the electronic gaming machine 101.

Each electronic gaming machine may have its own separate air cleaner/cooling unit (102,
104, 106). However when there is a grouping of electronic enclosures in a cluster, 1t may

be more cost-effective to provide a centralized air cleaning system.

Figure 3 illustrates an embodiment of the invention in which a single air cleaning/cooling
unit 308 is shared among a plurality of electronic gaming machines 302A, 302B and 302C.
A shared fan 312 drives air through a shared air cleaning/cooling unit 308 that contains
filters for removing sub-micron particles, tars and VOCs from the air. Clean air exiting the
shared cleaning/cooling unit 308 is distributed via ductwork 306, 304A, 304B, and 304C to
the individual electronic gaming machines 302A, 302B and 302C. In particular, a first
portion of the cleaned cooling air is provided to the enclosure of first electronic gaming
‘machine 302A via duct 304A. Another portion of the cleaned cooling air 1s provided to the
enclosure of second electronic gaming machine 302B via duct 304B. The remaining
portion of the cleaned cooling air is provided to the enclosure of third electronic gaming

machinc 302C via duct 304C.

Although the shared air cleaning/cooling unit 308A 1s shown positioned to the left of the
individual electronic gaming machine 302A, it may be desirable to centrally locate the

shared air cleaning/cooling unit 308A closer to the center the cluster of the electronic
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gaming machines 302A, 302B and 302C. Preferably, the shared air cleaning/cooling umit
308A would be located directly below the middle electronic gaming machine 302B. In
such manner, contaminants generated by cigarette smoking in the vicinity of electronic
caming machines 302A and 302C would be in close proximity to the shared air

cleaning/cooling unit 308 A.
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CLAIMS

1. A casino gaming device comprising:

an enclosure comprising vents open to air outside the enclosure;

a polarized active media air cleaner comprising an inlet port, an outlet port, and at
least one filter;

casino gaming electronic components located within the enclosure;

wherein outside air flows through the inlet port, through the at least one filter, and
through the outlet port to create filtered air;

wherein the filtered air cools the electronic components and then exits the enclosure
through the vents;

wherein the polarized active media air cleaner comprises two dielectric layers
between two outer layers of conductive material and at least two electrodes with a voltage
differential therebetween and the at least one filter is located in an electrostatic field created
by the at least two electrodes;

wherein the polarized active media air cleaner filters sub-micron particles, tars, and

VOCs.

2. The casino gaming device of claim 1, wherein the at least one filter removes

gas phase contaminants from the air flowing through the at least one filter.

3. The casino gaming device of claim 1, further comprising a fan that drives the

air flow.
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4. The casino gaming device of claim 1, wherein the polarized active media air

cleaner 1s located outside the enclosure.

. The casino gaming device of claim 1, wherein the polarized active media air

cleaner 1s located inside the enclosure.

0. The casino gaming device of claim 1, wherein the at least one filter comprises

a rough filter.

7. The casino gaming device of claim 6, wherein the at least one {ilter comprises

a gaseous contaminant filter.

8. The casino gaming device of claim 7, wherein the at least one filter comprises

a fine particle filter.

9. A casino gaming device for providing air to a plurality of electronic

components comprising:

a plurality of enclosures comprising vents open to air outside the enclosures and an
inlet;

a polarized active media air cleaner comprising an inlet port, an outlet port, and at
least one filter:

casino gaming electronic components located within each of the plurality of

enclosures;
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ductwork that connects the polarized active air media cleaner outlet to each of the
plurality of enclosures’ inlets;

wherein air flows through the polarized active media air cleaner inlet port, through
the at least one filter, and through the outlet port to create filtered air;

wherein the filtered atr passes through the ductwork through the enclosures’ inlets
where the filtered air cools the electronic components and then exits the enclosures through
the vents;

wherein the polarized active media air cleaner comprises two dielectric layers
between two outer layers of conductive material and at least two electrodes with a voltage
differential therebetween and the at least one filter is located in an electrostatic field created
by the at least two electrodes;

wherein the polarized active media air cleaner filters sub-micron particles, tars, and

VOCs.

10. A casino gaming device for providing air to a plurality of electronic
components comprising:

a plurality of enclosures comprising vents open to air outside the enclosures;

at least one polarized active media air cleaner comprising an inlet port, an outlet port,
and at least one filter;

casino gaming electronic components located within each of the plurality of

enclosures:

ductwork that connects a forced air source to each of the plurality of enclosures;
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wherein air flows through the ductwork through the at least one polarized media air
cleaner inlet port, through the at least one filter, and through the at least one polarized active
media air cleaner outlet port to create filtered air;

wherein the filtered air passes into the plurality of enclosures to cool the electronic
components and then exits the enclosures through the vents;

wherein the polarized active media air cleaner comprises two dielectric layers
between two outer layers of conductive material and at least two electrodes with a voltage
differential therebetween and the at least one filter is located in an electrostatic field created

by the at least two electrodes;

wherein the polarized active media air cleaner filters sub-micron particles, tars, and

VOCs.
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