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PERSONAL RECHARGEABLE PORTABLE IONIC AIR PURIFIER

CROSS-REFERENCE TO RELATED INVENTIONS

This application 1 relaied to United States patent ¢.737 895 entitled Personal
Rachargeable Portable fonie Al Purifier, issued August 22, 2017 1o Generenx ¢ al.; i
United States patent 7 215,526 entitled Ton Generator with Open Enntter and Safety Feature,
issued May 8, 2007 to Joannou; and to Uniled Siates patent 6,919,033 entitled Portable fon
Generator and Dust Collector, issued July 19, 2003 to Joannou, each incorporsted herein by

reference.

The present mvention relates 1o ion generators, and more particalarly, to battery-

operated portable ion generators for personal use and for air purification.
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BACKGROUND OF THE INVENTION

Portable fonie air purifiers are called upon to controllably provide ions o energize
and @0 clean a polluted personsl airspace such as that of a taxical or airplang cabin or other
envivon of virnses, pollen, smoke, mold, dust mites, and othey parboulate polintants while
posing hittle or no personal shoek risk, and anong other things (o exhibit a long battery life
and to be manufactorable at low cost. Genereux e of | United States patent 9,737 8935,
entitled Personal Rechargeable Portable Ionic Air Purifier, discloses a high-efficiency
ronization circut, lanyards that plag-m 1o portable housing 1o establish them at ground
potential, and different protectable ion emitter smbodiments. loannon, United States patent
7,215,526, entitled Ton Gengrator with Open Emitter and Safety Feature, discloses an ion
emitter, a safety circait and an analog lonization circnit, and Joannou, United States patent
6,919,053, entitled Portable Ion Generator and Dust Collector, discloses, among other things,

a pendant pin emitter on a housing and an energization circuit,

The plug-in lanyvards of Genereux ot ol include plugs that at each of its ends plug nto
malting receptaclies provided therefor on the portable housing thereof by means of which the
lanyard is removably attached to the housing and electrically grounded. The plugs camied by
the lanvard, and/or thetr mating receptacles, however, are subject to soiling andior
deformation from handling and use which may result in poor connectivity or fatlure to
acltieve the requisite mechanical attachiment or to establish the lanyard at ground potential. In
addition, the specialized plug and recepiacle hardware not only adds {o matenial costs but also

precludes the use of any lanvards except specialized lanyards having plug ends.

The protectable ion emitter embodiments of Genereux ¢t ¢l allow the replacement of
won enutters that are conswmed in use and include different movable cover and slide
embodiments to protect the on ensniter when not in use to prevent snwanted contact with the

ion emitter that may result in damage and/or impaired operability. The different movable

Food
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cover and slide embodiments disclosed therein, however, are subject to deformation fiom
handling and use which may result in sticking or other loss of functionahity with the resalt of
poor or fatled 1on emitter protection. In addition, the movable cover and slide embodiments
disclosed therein add to material and manafacturing costs andesivably increasing overall

product costs.

SUMMARY QF THE IN

{Ine ohject of the present invention is o disclose a personal rechargeable portable
o air porifier having a lanyard by which it i3 worn that is plog-less and not subject to

sothng and/or deformation induced mechanical aitachment or electrical grounding faiture.

In accord therewith, the personal an space cleaner of the present nvention inclades a
wearable housing having external surfaces and of such dumension and weight as to be
comfortable when worn; an electronic circnit that is powered by battery power and that
provides both a ground potential and an excitation potentiall an ion smitter connected to said
electrome civenit that is excited to emit fons when it is energized at sard excitation potential;
a conductive lanyard; and a conductive member electrically connected 1o said ground
potential and mechanically connected to said wearable housing that extends externaily to said
external surfaces thereof and is adapted to receive the lanyard and to removably attach it to
said wearable housing to which said conductive member is mechanically connected, thereby
glecirically grounding the lanyard by contact with said conductive member electrically

cotmected to said ground potential when said lanvard is received thereby.

In one presently preferred embodiment, the conductive member is a restliently biased

jaw attached to the housing that is adapted o resiliently open so as to receive the lanyard

hetween it and the confronting surface of the housing and to resiliently close so as to capture
it between the jaw and the confronting surface of the housing, thereby electrically grounding

.3
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the wearer’'s body when the wearable housing is supported about the neck by said lanyvard
captured by sind yaw provided by said conductive member electrically connected to said

grovd potential.

The jaw of the presently preferred embodiment of the conductive member extamal to

said wearable housing may also be used to attach to an article of clothing.

Any conductive member geometry 50 long as it caplures and electrically grounds the
lanyard externally of the housing and supports the housing about the head and neck andfor

provides for housing attachment o articles of clothing and the like may be emploved.

Another object of the present vention is to diselose a personal rechargeable portable
iomie air purifier that provides for ton envitier protection when not in use and ton enutier
replacement without requiring movable covers or shides or other moving parts and that is not

sulyect to deformation or sticking.

Iy accord therewith, the personal air space Cleangr of the present mrvention includes a
wearable housing subgsserably of such dimension and weight as to be comioriable when
wort having external surfaces and mcluding an electronic circuil that s powered by battery
power that provides an excitation potential; a first member mounted 1o one of said surfaces of
smd wearable housing, an o emitter subassembly aving external surfaces and an fon
emitter that is excited (o enut tons when 118 enerpized at said excitation potential; a second
member mouniad to one of said surfaces of said ion enutter subassembly; wherein at least
one of said first and second members magnetically attracts the other of said first and second
wembers; and wherein said second member mounied to one of said surfaces of said fon
emitter subassembly cooperates with said first member mounted to one of said surfaces of
said wearable housing subassembly to removably mownt satd {on enmitter subassembly to said
wearable housing subassembly by action of magnetic attraction of the first and second

menthers.
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in one presently preferred embodiment, suid {irst and suid second members are of
conductive materiad, said Grst member of conductive matenial i3 connected o receive saitd
excitation potential provided by said electronic circuit, said second mentber of conductive
material is conmected fo said von enuitter, and said first and second conductive members
supply said tonization polential to said fon emitter by conduction through said first and
second members when said ton envtter subassembly is monnted o said wearable housing

subassembly by action of magnetic gtivaction of the first and second conductive members,

These and other objects, advantages features and fnventive aspects of the present
inveantion will become apparent as the invention becomes betisy understood by refergnce to
the following detatled description of the presently preferved embodiments thereol, and to the

drawings, wherein:

FIGURE | i3 a front pictorial view of a portable rechargeabile personal tonie aiy

purifier in accord with the present invention;

FIGURE 2 is an exploded sectional view of the portable rechargeable personal fonic

ave purifier iy accord with the present invention taken slong the Hues 2-2 of FIGURE 1

FIGURE 3 back pictorial view of a portable rechargeable personal ionic air purifier in

accord with the present mvention; and

FIGURE 4 shows in the FIGURES 44 and 4B thereol front and rear pictorial views
of the portable rechargeable personal 1onic air purifier with an exemplaty decorative stround

inaccord with the present jpvention,
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EMBODIMENTS

{1 15 1o be understood that the invention is pot limited in 15 application to the details
of construction or o the artangements of the components set forth i the following
description or illustrated in the drawings. The mnvention is capable of other embodiments and
of betug pracuiced and carried out iy varions wavs, Also, it is o be understood that the
phraseciogy and terminology emploved herein are for the purpose of the description and

should not be regarded as limiting.

Turning now descriptively to the drawings, in FIGURE 1 illustrated penerally at 10 1s
the portable, rechargeable, personal tonic air purifier 10 of the present invention, The purifier
10 includes a wearable housing subsssembly generally designated 12 of matenal, weight,
constroction and dimension adapted to be comiortably worn and/or personally camied
without any noticeabls burden, An ion smitter subassembly gengrally designated 14 is
removably mounted 1n a manner 1o be descnibed to the wearable bousing subassembly 12
The 1on smitier subassembly 14 includes a carbon twush 16. The user hangs the purifier 10
around their neck using a condoetive cord or lanyard 18 mounted 1 a manner to be described
to the wearable housing subassembly 12 and turns the purifier 10 “on” using a switch, not
shown. A cloud of fons, also not shown, is thereby produced off of carbon brush 16 or other
100 enitter directed towards the facial area, not shown, 1o energize the personal airspace with
rons and remove particulates therefrom. These ions attract opposite charged particles s the
air and are then attracted together towards the nearest ground source. The conductive cord 18
ensures that the ground source is the body of the user and not the breathable air stream, thus
effectively cleaning the breathable air stream of contaminants in the ar and/or producing

negative ions.
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The purifier 14 cleans the aw, tvpically abowt o thres-foot sphere about the head when
the purifier is wom shout the neck using the lanyard 18, of viruses, pollen, smoke, mold, dust
nutes and other particulate-pollutants. The purifier can also be placed, for example, ona
night stand, so that the adr around the pillow area 15 purified of pollutants, or located nearby
on g table, seat or anvwhere else energization by negative rons anddor purification may be
desired or necessary. An armband, wristband snd the TiKe may be used 1o mount the device

16t the body in liep of the lanvard in a manngr to be described.

Itis known from United States patent 6,919.033 that a grounded surface in proximity
of a high voltage 10n source increases the production of ons. Ideally an electrical connection
15 formed between the ground terminal of the high voltage sowrce and the surface in question.
in the case of a personal air purifier, this connection can be achieved through a conductive
fabric lanvard which iz in contaci with the user’s skin, The fabric is ideally composed of
ordinary fabric with conductive elements interweaved. The conductive elemenis produce an
elecirical connection between the user and one side of a high voltage power circuit outpat
providing an engrgization signal at lonization potential. The conductivity of the fabric can be
achieved using a multitude of methods, some of which will deswrably provide a more
comforfable user expenience than others. As appears more fully below, the purifier 10 of the
mstant mwvention may also employ an otherwise ordinary metal necklace such as of gold or

stiver i a manner 1o he described.

The conductive grouwnding veck sirap allows for the device o use the body of the
person wearing the purifier as a ground source. This has the effect of providing a large
ground plene and a significant increase in lon output from the purifier. The strap is generally
of cotton construction with interwover layers of conductive materials, 1t is connected dwrectly

10 the floating ground i the device and concurrently to the individaal user while hanging

aroand the neck andéor in comtact with bare skin

The ground cord may be constructed of any type of conductive niatenials. A ground

plate i contact with the body of the user 1o be described winy be used in a desk mount or a



3]

%3

LA

WO 2019/173257 PCT/US2019/020637

bedstead, arm or wrist band or other mounting smbodiments. Other grounding means may

also be employed.

Referring now to FIGURE 2, penerally designated at 30 is an exploded sectional view
of the portable rechargeable personal ionic air purifier in accord with the present mvention
taken along the hines 2-2 of FIGURE 1. The wearable housing subassembly 12 includes a
battery 32 and printed circuit board 34 mounted therewithin. The battery 32 supplics the
electrical oircuitry carvied by the circuit hoard 34 with power. The civeuitry defings elecitical
ground and provides an ontput signal at iontzation potential. Any suitable electrical cirowtry
to convert the battery power o tonization potential such as the safe, and high-efficiency,
slecinieal circutiry shown and described in USP 9,737,893, incorporated herein by referance,
may be employed to controllably energize the 1on emitter 16 to safely ennt tons at tonization

potential. Non-rechargeable battery sources may also be used for operation of this purifier.

The wearable housing subassembly 12 includes a front surface generally designated
36 having a peripheral wall 38 (best seen in FIGURE 1) defining a recess generally
designated 40 and g high-voliage magvet 42 mounted to the housing 12 flush with the
revessed surface 40 thereof. A lugh-voliage wire connecior 44 connects the signal at
onization potential produced by the high-voltage circuitry 34 1o the high-voliage magnet 42
A magnel 46 is mounted 1o the housing 12 flush with the recessed surface 44 in spaced-apart
relation to the magoet 42, A ground plate 48 is mounted to the rear surface generally

destunated S of the wearable howsing subassembly 12.

The ground plate 48 {5 of conductive material and is elecinically connected to ground
potential. The ground plate 48 preferably protrudes such that ground is readily accessible
when the housing 12 1s received in an armband or wristband or other accessory to hold it
contact with the body. It is also an efficient way to transfer ground 1o other accessorigs such

as desk or bed mounts.

o)
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Referring now [0 FIGURES 1 and 2, the 1on emitter subassembly 14 mncludes a
generally fatcover member 52 dimensioned to it into the recess 40 of the wearable housing
subassemibly 12, An slongated carbon brush wire 34 is mounted to the cover member 52 such
that brush 16 is exposed at its distal end at the top of the cover member 32, The proxinmate
end of the elongated carbon brosh wire 54 is mechanically and electrically comnected to a
magnetic material conductive contact plate 36 by solder o weld 58. The magnetic matenial
vonductive contact plate 56 is isell adhesively or otherwise fastenad to the inside surface of

the covey member 533,

When the subassembly 14 is inseried in the recess 40 provided therefor in the
wearable housing subassembly 12, the conductive magnetic menthers 42, 46 contact the
conductive magnetic member 56, As will be readily appreciated by those of skill in the arnt,
on the one hand, the 1on emitier sabassembly 14 is thereby removably attached to the
wearable housing subassembly 12, by action of the magnetic attraction that subsisis
therebetween, and on'the other band, the 1on envtier 10 1s energized at Wonization potential,
by complation of an electrical circuit defined between the brush 16, crimp 5§, conductive
magnetic plate 56, and conductive magpet 42 connected vig the high voltage wire connector
44 1o topization potential at the bigh-voltage output of the 1on energization cirouit catied by

the printed circuit board 34.

Whenever the carbon brush 16 becomes consumed, the ion emitter snbassembly 14
may be replaced by a replacement subassembly by the sumple expedient of temoval of one
ton enntter subassembly 14 and replacement with another by magnetic sction of catch and
release, The carbon brush 16 s protected within the recess 40 from damage due to handling

sudior storage.

Although a recess receiving the ion emilter subassembly is presently preferrad, other
means may be employed o provide the imtended alignment of the carbon brush. For example,

ilie placenvent of the magnets could provide alignaent, o, {0 take gnother exemplary
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embodinment, a round plate on a round body, not shown, may be emploved to point the carbon

brush emitter in any desired direction

in the presently preferred embodiment, the ton emitter and weamble housing
subassemblies 12, 14 each inchude magnetic conductive members to provide both removable
attachiment and the completion of the elecirical circuit between the carbon brush emitter and
the ionization circait. In alternative embodiments in accord with the present invention, an
electrical plug and recepilacle or other connection armmgement, not shown, may be provided,
separate from the magnetic members, to complete the electrical circuit. In alternative
embodiments in accord with the present invention, g different number and arrangement of
magneticalty conductive and/or magnetic members may be provided by any arrangement
sutiable to removably attach the 1on emitter and wearable bousing subassemblies by magnetic

action.

Referring now to FIGURE 3, generally designated at 70 15 a back pictorial view of the
portable rechargeable personal tonic air purifier i accord with the present invention. An
elongated conductive member 72 1s attached to the back surface 38 of the wearable bousing
subassembly 12 and electrically connected o electrical ground. In the presently preforred
embodiment, the elongated conductive member 72 is shaped to provide a resilient conductive
jaw exiernal o the bousing 12 at ground potential, although # could be differently configured
without departing from the inventive concepis. The lanyard 18 is captured by the conductive
memnber 72, which, because the conductive member 18 electrically grounded, 18 also
elecincally grounded, and which, when the lanyard 18 is worn about the neck, establishes the
body of the user, not shown, at the same potential as the ground potential. The Janvard 18 18
as easily removed as it 1§ inserted into the resilient jaw.

Simce o specialized plop ends and mating plugs are required, the lanvard 18 navbiea
simple loop of conductive material. The lanyard 18 may also be, for example, the user"s own
stiver andfor gold neckwear. The resilient jaw provided by conductive member 72 of the

presently preferred embodiment is capable of recetving an article of clothing between it and

18
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ihe confronting surface 30 of the wearable housing 12, which penmits the mounting of the
portable wearable housing 12 on an article of clothing, such as a T-shirt or sleeve or other
article of clothing, not shown, When the article of clothing of whatever variety is vemovably
received by the resilient jaw provided by the conductive member 72, the ground plate 4%
contacts the confronting portion of the surface of the body of the user, which establishes the
body of the user, not showa, af the same polential as the ground potential. The article of
clothing is as easily removed as it is mserted into the resilient jaw provided by the conductive
member 72, The conductive member ssay be variously configured 1o releasably grasp the

lanyard and/or an avticle of clothing without departing from the ioventive concepts,

The ground plate 48 in altermative embodiments may be emploved 1o transfer ground
o & desk mount, or a bed stand, or may even be used with a wristhand, or armband, o other

device for attaching the wearable housing 1o an intended body part, all not shown.

Referring now to FIGURE 4A, generally designated at 90 is a front pictorial view of
the poriable vechargeable personal iowie aiv porifier 10 with an exernplary decorative
surrownd generally designated 92 of silicone or other pliable or other matenal in accord with
the present nvention. The decorative surround 92 can be made colorful and can be shaped 1o
resemble g bear, as shown, or any desired shape, or to define a logo, or (o bear a pattern or
graphics or to have textual features. A colortul, sesthetically shaped silicone or other
surround makes the device more appealing to various populations, such as childven, and the

sutrount may also serve as 8 marketing tool.

The decorative swrround 90 has open front and back sides generally designated 94,

and 96 (best seen in FIGURE 4B). The open front 94 allows {o access the removable enmitter

brush subassembly 14, The open back 96 does not interfere with the external ground

provided by the chip 72, lanvard I8 or ground plate 48,

As will be readily appreciated, the combination of text and graphics on the front of

the cover memiber 32 of the fon emitter subassembly 14 and the shape and color and

11
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informational content of the decorative surrownd 92 can be integrated wd cooperative, or

mdependent, without departing from the inventive concepis.

Many modifications of the presently disclosed embodiment will become apparent to

those of skilf in the art without departing from the fnventive concepis.

12
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WHATIS CLAIMED IS

1. A personal afv space cleaner, comprising:

a wearable housing having external sorfaces and of such dimension and weight as to

be comfortable when worn;

an electronic circnit that is powered by battery power and that provides both 3 ground

potential and an excitation potential;

an ieat emitier connected Yo said electromic cirewit that is excited to emitions when it

15 energived at said excitation potential;
a conductive lanyard; and

a conductive member electrically connected to said ground potential and
mechanically connected to said wearable housing that extends externally to said external
surfaces thereof and is adapted to recetve the lanvard and to removably attach it to said
wearable housing {o which said conductive member 1s mechamcally connected, thereby
electnically grounding the lanvard by contact with said conductive member elecitically

connected 1o said ground potential when said lanyard s recerved thereby.

2, The personal air space cleaner of clainy 1, wherein said conductive member is a restliently
biased jaw attached 1o the housing that is adapted o resiliontly open so as 1o receve the
lanyard between it and the confronting swriace of the housing and 1o resiliently close so as to
caplure it between the jaw and the confronting surface of the bousing, thereby electrically
grounding the wearer’s body when the wearable housing 15 supported about the neck by said
lanyard captured by said jaw provided by sad conductive member that 1s electrically

connected o said ground potential.

j—y
tad
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3. The personal air space cleaner of claim 1, wheretn said conductive member 8 a resihiently
biased jaw attached io the housing that is adapied to removably receive an article of clothing
between it and the confronting surface of the housing and adapted to contact the body portion
confronting the article of clothing, thereby electrically grounding the body when said
wearable housing 18 mounted to said article of clothing by swid jaw and said jaw 18 in contact

with the body portion confronting the article of clothing.

4. The personal ai space clesmer of claim 1, wherein ssid electronic circuil i3 mounted within

said housing.

5. The personal air space cleaner of clann 1, further mcluding a second conductive menmiber
electrically connected o said ground potential and wounted 1o an external surface of said

housing.

G. The personal aiv space cleansr of claim 3, further Inchuding an atmband adapted o mownd
the housing o an arm of 8 wer with said second conductive member confronting said arm
thereby elecirically grounding the mm by contact with said second conductive member
glectrically connected 1o said ground potential when said wearable housing is wormn on said

arm by said avmband.

14
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7. A personal miv space cleaner, conyrising;

a wegrable housing subassenbly of such divsension and weight as 1o be comfortable
when worn baving external surfsces and an electronic eircutt that 1s powerad by battery

power that provides an excitation potential;
a first member mounted to one of said surfaces of said wearable housing;

an ion enutter subassembly having external surfaces and an ion entter that s excited

1o et fons when 1f is energized st said excitation potential;
3 second member mounted (o one of said surfaces of said ion emitter subassembly;

wherein at least one of said first and second members magnetically attvacts the other

of said fiest and second members; and

wherein said second membey mountad to one of said surfaces of said ion emitter
subassembly cooperates with said first member mounted to one of smd surfaces of smid
wearable housing subassembly {0 removably mount said ion emitter subassembly to said
wearable housing subassernbly by action of magnetic attraction of {he first and second

members.

b

8. The personal air space clesner of ¢laim 7, wherein said first and said second members are
of conductive material, whersin said first member of conductive material 15 connected to
receive said excitation potential provided by said electromie circuit, wherein samid second
member of condactive material 1s connected to said ton emuiiter, and wherein said first and
second conductive members supply said tonizgtion potential to satd ton entter by conduction
through said first and second members when said jon emitter subassembly is mounted to said
wearable housing subassembly by action of mggnetic attraction of the first snd second

members.

f—
¥l
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9. The personal air space cleanegy of claim 7, wheren said surfaces of said honsing
subassembly include opposing front and back sides, said back side thereol adapted {0 seat on
the confronting surface of a person wearing the wearable housing subassembly, said front
stde including a recess defined by a peripheral wall adapted to receive said 1on emifter

subassembly, and wherein said first member is mounted in said recess.

160, A personal air space cleaner, comprising:
a wearable first housing that is light in weight and comiforiable when won;
an ion emitter mounted to said wearable first housing;

an energization circuit mounted 1o said wearable first housing for enerpixing said

emitter at potential to-emit fons and defiming ground potential;

e

g conductive lanvard adapied to suspend the wearable first housing about the neck of
a parson wearing the same that is connected to said ground potential for grounding the body
of a person wearing the wearable first housing by coutact with the conductive lanvard o
provide a potential difference between the ion amitter and the body of the person wearing the
wenrgble fivst housing that draws to the body st ground potential the ions emitted by saud ion
smitter when energized at said iontzation potential through the petsonal air space entraining
particulates and thereby cleaning the air being breathed by the person wearing the wearable

first housing; and

a second hoosing having first wall portions defining decorative or wlormational

featwres and second wall portions adapied to removably receive said wearable first housing.
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11, The personal anrspace cleaner of claim 10, wherein said second wall portions define a
central opemng adapted 1o receive and removably refain said wearable first housing within
said central opening and wherein said fivst wall portions of said second bousing defining

decorative or mformational teatures surround said central opening.

12. The personal airspace cleaner of claim 14, wherein sard 1on emitter 18 removably mounted
1o said wearable first housing and mcludes an exposed front swrface adapted to bare graphics

orF texd,
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Figure 1
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