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9-Claims.

This invention rela,tes to imprevements in air
purifiers. More partxcularly, it relates to air pur-
ifiers which are adapted to be used in air flow
systems of the convectmn flow type, such as hot
air heatmg systems.

Various attempts have been made to provide
filters for hot air heating plants. These have
not been successful or generally accepted for use
in low pressure or convection flow systems, as dls-’
tingmshed from foreed air flow systems. The
resistance of conventional filtering material to
the flow of air therethrough and the tendeney
of filtering mediums to clog progresswely as for-
eign substaneces are trapped or caught therein
have been among the primary reasons for the
failures of previeus devices. Another difficulty
which has been encountered in practical use is
that air conduits differ considerably in size and
shape, and are frequently subject to structural
deformation, so that a wide range of sizes and
shapes has been necessary. - The Iatter condition
has made it necessary to consider the peculiari-
ties of each duet-in g system in preparirig an in-
stallation therefor, with the result that filters
have had to be custom made in many instances.

The primary object of this invention is to pro-
vide a device of this character which presents
only a small resistance to the flow of air there—
through.

A further object is to provide & device of th1s
character construeted to fit in openings:or pas-:
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“In the drawings: :

Pig.-1 is a top pla.n view of one form of my
devxce

Fig. 2 is a side view of the device,

" Fig. 3 is a bottom plan view of the dev1ce

Fig, 4 is a top plan view of another form of
my device.

‘Pig. d is a side view of the Fig. 4 type of device:

Pig. 6 is a bottom plan view of the Fig. ¢ type
of device.

Referring to ‘the drawmgs and particularly to
Figs. 1 to 3, the numeral 10 designates a basket-
like wire container having a base 11 and a frusto
conieal ‘longitudinal wall whieh is preferably
formed of a plurality of circumferentially spaced
eurved flaring sections 12 bent up from the base.
The base and side wall sections are preferably
formed integrally from wire mesh material of any
suitable type.' I:prefer touse soldered wire mesh
wherein: the wires are spaced apart in a range
of from about one-half inch to two inches. A
wire rim - membher 13 is secured to and connects
the upper ends of the side sections 12. Between
each of said side sections the rim is provided with
a horizontal radially inwardly bent portion {4 of
substantially W-shape, as best shown in Fig. 1.
A top member 15 is formed of wire mesh of a size

~or diameter smaller than the diameter of rim i3

and greater than the spacing between the inner

. ends of opposite U-shaped rim portions I4. A
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sages of a wide range of sizes and shapes, and

adapted to eompensate for structural deformities
or irregularities in passages and openings.

A further objeet is-to provide a deviee of tms
character with a novel container for purifying
material which will shape itself to conform to the
shape of-a receiving .opening and which can be
bent to conform with structural ebstructions in
the opening.

A further object is to provide a device of this
character having a .compressible purifying - ele-
ment and a container constructed to prevent ex-
cesslve compressien thereof.

A further object is to provide a device which -

will effectively remove dust, soot, bacteria; gase-
ous ‘products .of combustion, and other nbjecbian-
able impurities from air. -

Other objects will he appsrent from the de—
seription, drawings and appended claims. '

-+ ¢oil springs are connected to normally be at least
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coil spring {1 is detachably hoscked to each U-
shaped rim portion {4 at its outer end and is-de-
tachably hooked to a wire of top 15 at its inner
end and adjacent to the center of said top. .

slightly tensioned.

The basket or container receives a filler or puri-
fying medivn 48 of metal filaments. The fibers
are preferably very fine, flexible, elongated steel-

-+ fillaments, which.are bent or curled to interlace or

intertwme a,nd form 2 yery loosely packed mass.

a thickness 1n the order of 005 to 02 inch. They
are so lopsely arranged that a mass thergof three

- inehes fhick does not materially restrmt vision

or the passage of light therethrough. The Jooser
ness of packing of the fibers or filaments ferming
the medium 18, for want of a better criterion,
is measured by the - aforementioned properties

- whieh enable a-persan to see through it and which:
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permit light to be transmitted therethrough.
The term “loosely packed” as used herein with
reference to the medium 18 means “of such low
density as not to impair vision therethrough or
materially interfere with passage of light there-
through in masses up to three inches thick.” By
virtue of the loose arrangement, the spacing of
filaments and the fineness of the filaments, the
filler presents a negligible resistance to the flow
of air therethrough by convection and is clearly
distinguishable from materials of the filter type,
such as conventional metal, glass or other fibrous
filters.
sesses these properties, the material commonly
known as steel wool or steel shavings may be:

used by uniformly expanding the same through-,

out to reduce its density and increase its volume:-

As illustrative: of material which pos-
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and to extent satisfying the requirements of neg- .

ligible resistance to the flow of air therethrough

by convection and negligible restriction or im=:
pairment of vision therethrough, as hereinabove -
mentioned, as compared to the material com-.
monly supplied to the trade as an abrasive for"
For example, .-

cleaning and scouring purposes.
the strands or filaments'of the mass can be spaced 2
apart in the order of, or an average distance of,
between - one-eighth inch and one- fourth mch
measured with respect to the nearest pomts -of
the adjacent strands. The metal filaments: are
preferably treated to provide surface oxidation
of at least a part thereof for example, by dipping
in water and drying in air or by heating.in air
until::the material is' discolored,-: for purposes
whieh will be set out hereinafter.-

The construction shown in Figs. 4 to 6 com-
prisés a wire mesh basket formed from a cruci-
form blank to provide & base 21 and side panels
22 bent upwardly and outwardly from the base;
whereby the container is of downwardly tapering
rectangular shape, i. e., the shape of the frustrum
of an inverted pyramid.: A wire rim 23 bounds
the free edges of the end panels and has:a hori-
zontal 'diagonal inwardly projecting U-shaped
portion: 28 at each corner. A rectangular wire
mesh panel 25 forms the top of the container.and
is of a size smaller than the over-all size of rim
23 and-latge enough to engage.each rim corner
portion 24 when substantially in centered position
on'the container. Coil springs 26 are detach-
ably hooked at their ends to the'rim portions 24
and intermediate wires of panel 25 and are nor-
mally somewhat tensioned. Metal filaments 27
of the same character described above are con-
tained.in the basket and constltute the purlfymg
medxa

‘Both of the constructlons illustrated are char-
acterlzed by the propertles of ﬂex1b1hty and re-
silience.” Thus, each’ will fit in any opening of
approximately: its shape and which ig of a size
in“the range bétween fhe size of -its base and
the over-all size of its rim. For instance, given
an opening or passage of cross-sectional dimen-
sions equal to the basket circumference at some
intermediate level thereof, the basket can be
pressed and fitted completely therein., In other
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4
preformed unit of either type illustrated can be
fitted in openings of a wider range of sizes, by
bending them on the job to either smaller or
larger size, as accommodated by the normal spac-
ing of the side panels and their interconnection
by the inwardly projecting portions of the rim.
Furthermore, if the basket does not conform to
the shape of the opening, due to some irregularity
or to an obstruction in the passage, the basket
can be bent to fit around the obstruction and
accommeodate such a condition.

- In each embodiment, the top panel fits under
and is retamed 1y, the mwa‘rd Off Ssetg of ‘the top
rim and in turn confines the pur 1fy1ng media on
-which it bears. The simpHcity of the application
of the top and its removal is readily apparent.
“"The coil springs serve to connect and center the
- top.. panel... Howgver;, the primary function of
. .these-springs-is;to hold the top panel at the level
of the top.rim.in engagement with the rim off-

nséts to prevent excessive compacting of the fila-

mentary purifying media in handling and in use.
““Thus, if the ‘top ‘Panel should be pressed down-
wardly,;sthe springs resist the pressure, and upon
release of the pressure serve to return the top

que propert1es Ad-
Justments of size and shape - -of the dev1ce in @
substantlal range are not mterfered with and do.
not affect its properties nor 1ncrease its resxstan('e
toair flow to-any measurable ar material extent.

It has. the property of catchmc* and 1eta.mmg‘
dust,.soot, bagteria, ,tra,ces of obsectlonable gases
and other, 1mpur1t1es of air: without mterfermg
with the normal. funct igning of a hot air heatmg
system-of the. convectmn How type. - Also, its ca-
pacity; for‘gctthelmg and retaining-such impuri-
ties-is large, and-when filled to capacity still con-
tains ample space for passage of air therethrough.

40 The latter.factor is.important because it elim-

45

50

5

inates-danger:.of ‘stopping air flow therethrough
and because it permits consumptlon of impurities
by slow.combustion: which- imparts self- cleamng
or renovating propertiesto the device. :
“The  impurity. attracting and- collecting prop-
ertles of: - the device result.from .various:causes.
First, of .course; isithe:collection of particles. and
impurities-entrained.in’-an air stream -by direct
contactwith: the filaments. The filaments: are:
characterized by -innumerable sharp edges, tips
and projections which facilitate  both -collection
and retention of the particles until:they are in-
tentionally :removed by washing. or::shaking ‘or
until they are consumed by slow combustion re-
sulting from- the ‘constant.-flow of warm air

- around. them.: In.dddition to collection by con-
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tact there is an -attraction-of the filler which re-
sults from™the faect that-the metal filaments:are
neutral and:the particles in moving air are usually
slightly ~charged..- ‘The: resultant -difference -in

“ potential: causes -particle attraction and adhesion:

o5

words, the individual wall panels thereof will

shift inwardly, accommodated by the spring char-
acte1 of the U-shaped rim portions between pan-
els. - Hence the device conforms to and yieldingly
wedges itself in the opening or passage. The

where air flow -is:in.ia path through -the .filler
which normally.-would not result in contact of- the
particles'with thefilaments. . = - !

Another factor is the result of the well known
natural -affinity. of *finely «divided-iron, aluminum
and other metals which are relatively high in the
electromotive force series of elements, for sulphur
and sulphur compounds such as sulphur:dioxide.

70 When the metal filaments have ‘a’light coat’ of

filainents of the purifying medium are so loosely

compacted that they offer no resistance ‘to such
compression, and their arrangement and spacing
is not altered to any substantial extent incident
thereto. It ‘will also be appareént that a ‘given
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oxide admentioned .agbove, this® affinity “is in-
creased because the oxide acts o5 a catalyst. Sul-
phur dioxide is commonly ‘present iniair;-and the
action ‘of - hreat omnthe:impurities ‘of~air: in. a hot
air heabing’system: relesses fumes::of :sulphur
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compourids at an accelerated rate. Such fumes
are injllrious to health .and household furnishings
such as s11ve1ware and consequently, then' Te-

LStill - another factor is a phys1co chemical .ac-
tion in adsorbing .carbon .monoxide, of which
small traces ecommonly aceur in -hot air heating
systems. This adsorption results from the nature
of the filaments and particularly by virtue of the
oxide coating thereof-mentioned-gbove. R

One of the properties of the device which is
particularly noteworthy is its ability to sterilize
the air and remove bacteria. The bacteria are
caught and held by the metal filaments in the
manner mentioned above.. When bacteria are so
caught and retained they cannof remain alive
or active because of the unfavorable environment
which exists in the purifying media. Conse-
quently, they are consumed and eliminated quick-
1y and at a rate faster than the self-consumption
of other impurities as described above. This
property has been confirmed by carefully con-
ducted scientific tests and actual bacteria counts
in comparison procedures where all conditions
except the presence or absence of the air purifier
have been controlled and similar.

It will be understood that, while the construc-
tion illustrated and described herein is preferred,
the invention may be embodied in other forms.
For example, the basket or container may be
formed from sheet material of either metallic or
non-~-metallic character which possesses the prop-
erties of flexibility and at least a measure of
resilience, if the same is provided with apertures
of such size, spacing and arrangement that its
resistance to flow of air therethrough by convec-
tion is small. Preferably, the resistance to air
flow should not materially exceed the resistance
of the wire mesh construction described above.
The particular shape and size of the container
may vary in a wide range to meet conditions
encountered in use and to make it applicable to
the largest range of sizes and shapes of openings
and passages which is possible. The sectional

character of the side wall may be departed from,

as by making the same continuous. However, in
such cases, the portions adjacent to the rim insets
should likewise be folded inwardly to avoid rigid-
ity and facilitate reforming to satisfy conditions
encountered in use. In particular, compressibil-
ity to fit an opening of small size and enlarge-
ment to increase the taper of the container for
solid fitting in larger openings are essential.
Also, it is Teasible to provide a carrier of U-shape
having a base and only two side walls, or to pro-
vide a support only with means to hold it in place
with the receiving duct serving to confine the
purifying media supported thereon. The purify-
ing media may also ke made from non-ferrous
filaments as long as a metal which is relatively
high in the electromotive force series of elements
is selected. The properties of resilience, very
loose arrangement and thin or fine thickness of
the filaments of the order described above, should
obtain in any metal selected.

I claim:

1. In an air purifier adapted to be positioned
in a duct, an apertured resilient carrier for puri-
fying media comprising a base and spaced side
panels and inwardly projecting yielding members
connecting the marginal portions of adjacent
panhels spaced {rom said base.

2. In an air purifier adapted to be positioned
in a duct, an apertured resilient carrier for puri-
fying media comprising a base and spaced side
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banels; inwardly projecting bendable -members
connecting mazrginal portions of .adjacent panels
spaced from-said base, a cover for said carrier,
and means for yieldingly positioning said -cover
against the bottoin of said projecting members.

3. In an air purifier adapted to be positioned
in a duet, a carrier for purifying media compris-
ing g wire.mesh basket having .a bofttom -and
spaced inclined side panels, and & retainer spaced
above and substantially .parallel to.said bottom
for connecting said panels and including resilient
inwardly projecting portlons between adJacent
panels.

4. In an air purifier adapted to be positioned
in a duct, a carrier for purifying media compris-
ing a wire mesh hasket having a bottom and
spaced inclined side panels, and a wire rim se-
cured to the upper ends of said panels and hav-
ing resilient U-shaped portions between adjacent
panels projecting inwardly and partially across
the mouth of the basket.

5. In an air purifier adapted to be positioned
in a duct, a carrier for purifying media compris-
ing a wire mesh basket having a bottom and
spaced inclined side panels, and a wire rim se-
cured to the upper ends of said panels and hav~
ing resilient U-shaped inwardly projecting por-
tions between said panels, and a wire mesh cover
smaller than the upper end of said basket bear-
ing on said media and underlying and yieldingly
suspended from said inwardly projecting rim
portions.

6. In an air purifier adapted to be positioned
in a duect, a carrier for purifying media compris-
ing a wire mesh basket having a bottom and
spaced - inclined side panels, and a wire rim se-
cured to the upper ends of said panels and hav-
ing resilient U-shaped inwardly projecting por-
tions between said panels, a wire mesh cover
smaller than the upper end of said basket under-
lying said inwardly projecting rim portions, and
spring means urging said cover upwardly against
said projecting rim portions.

7. In an air purifier adapted to be positioned
in a duct, a carrier for purifying media compris-~
ing a wire mesh basket having a bottom and
spaced inclined side panels, and a wire rim se-
cured to the upper ends of said panels and hav-
ing resilient U-shaped inwardly projecting por-
tions between said panels, a wire mesh cover
smaller than the upper end of said basket under-
lying said projecting rim portions, and tensioned
coil springs detachably connected at their ends
to said cover and to the upper end of said basket
to urge said cover upwardly against said rim
projections.

8. An air purifier comprising a container hav-
ing a base and inclined side panels formed of
apertured flexible material presenting a low re-
sistance to flow of air therethrough, said side
panels being spaced apart at adjacent edges there-
of and interconnected by flexible means posi-
tioned within the outline of the container, and
a filler of loosely packed flexible intertwined
metal filaments uniformily distributed in said

-container to present a low resistance to low speed

flow of air therethrough.

9. An air purifier comprising an apertured flex-
ible container having a base and a plurality of
outwardly inclined side panels interconnected at
their upper free ends by flexible means projecting
inwardly between panels and accommodating
changes in the positions of said panels, and a
filler of loosely packed interlaced metal filaments
of thicknesses in the range between .005 inch and
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102 inch uniformly distributed in said container,
said containér and filler presenting resistance of
8 very low order to low speed flow of air through

a passage which it spans.
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