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3:Claims.
1

The present invention relates to an apparatus
for obtaining aerosols- of superior gquality in
which a liquid is-vaporized: or atomized by means
of a gas under increased or reduced pressure; and:
more- particularly to an apparatus for atomiz«
ing a liguid in which a cloud: or jet of colloidal
liquid particles-is passed through- a: liquid layer,
whereby aerosols of great uniformity of size and
stability are obtained, and especially to apparatus:
for producing gerosols-wherein the average par-
‘tiele size or diameter of the dispersed liguid pat-~
ticles is below one mieron:

The aerosols which are produced, using the -

apparatus of the present. invention, are of a
special type and: can be considered as. clouds.
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of a dispersed liquid phase:in a. continuous gase=

ous phase, which: have the following charscter-
istics: !

1. Independently: -of the nature of the sub-
stances dispersed, a. given volume of: aerosols
contains a given number of particles for an ague~
ous saline solution of the same concentration.

2. This. number of particles-inereases as the
saline solution is diluted and: can. exceed: 60,000
per cubic millimeter. :

3. The quantity of: solution present:. per: cubic
millimeter of aerosols-is always the same for &
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particular apparatus. regardless: of: the nature of: -

the dissolved substances-and. the:
thereof. in the mother liguor:

Two important factors are the-quantity of par-
ticles: emerging per: unit time from: the liquid,
and more especially their quality, i. e, -their
characteristic of uniformity and stability.

The present invention:relates to the- “quality”
factor and- has:as its: object: the production- of

concentrations
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aerosols of great uniformity of size and stability, -

the stability being conditioned by:the small di--
mensions of the particles (below one  mieron)
and by the uniformity of their size.

'The majority of known apparatuses; and par-
ticularly those based on mechanical filtration,
do-not permit any-limiting: of - the. intensity of
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the mist emitted and do net guarantee-that-all -

the- particles- will - 'have- an- adequdte: stability.

Also - in:- known -apparatuses, using mechanical = -

filtration, no selection is.possibleé-between: light -

emission and incredsed emission.

In accordance with the present invention, the
foregoing - disadvantages are: overcome. by bpass-
ing the cloud containing the: liguid. particles:
across- a continuous:liquid-layer in such a -man-
ner that-the condensable particles of:liquid-are
either retained-by the-liquid layer or-are returned:

to~the -mother-solution and:only particles-hav--
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ing great stability penefrate into the final atmos-
phiere. - -

This :selection: by means of a liquid layer can
be made-in a static-manner by washing the cloud
in- a- continvious liguid layer in a suitable vessel
of the Drechsel type; for example. This selec-
tion can-also be performed-in a dynamic manner
by’ providing means by which the formation of
4 thin liquid film' is made possible; this film may
be reformed: in a continuous manner from the:
liquid and provides &-filtering agént for physical
selection, not permitting the passage of particles
which  have- not attained: the desired stapility.

The. aerosols obtained by using the apparatus
of the invention have numerous practical ap-
plications, among which are the introduction of
medicaments- with: a local pulmonary action or
& general action after penetrating the lungs, hy-
gienic precautions, atmospheric conditioning,
dust removel, moisteners for threads, fabrics,
stationery, and the like, and progressive moisten-
ing of vegetable and animal fibres:. The appa-
ratus. is also suitable for producing fine emul-
sions- of all kinds and of all: liquids, such as oil
emulsions, medicaments; and the like.

In the apparatus of the invention the gas used
may be a compressed gas, but the apparatus may
also be used  when the system is under reduced
pressure, i. e., the: interior of the  apparatus is
at a lower pressure than the inlet gas.

An additional advantage in the apparatus of
the invention is that the liquid filtering elements
have & continuous character; which ensures com-
plete- filtration: Lecause the dispersed and con-
densed . particles: must contact a non=dispersed
phase. - '

The invention will be-further illustrated by ref-
erence to the accompanying drawings in which:

Fijgure 1. is- a- diagrammatic longitudinal see-
tional view in elevation of an apparatus for pro-
ducing aerosols:in decordance with the invention;

Pigure:2 is a diagrammatic transverse sectional
view of the apparatus of Figure 1,and )
Figure 3:is a sectional view in elevation of an

in:-the apparatus of the inven-

tion. : L
- Figures:1, 2:and: 3.relate to a particularly sim-
ble: construction providing for three separate

_stages of selection. It is formed of a body, such

as:a cylindrieal vessel, in-which there is arranged
co-axially = casing; the top of which constitutes
a breaking -surface: for the air liquid mixture
emitted from one or more atomizersand is spaced
from. the:atomizers. by a. distance sufficient to

65 permit the-formation of a:spray of liquid: (which-
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acts as a first discontinuous turbulent liquid se-
lection layer) and a continuous liquid film due
to the particles striking this surface.. The verti-
cal wall of the surface of the casing is apertured
and gives rise along its interior surface to the
formation of a continuous liquid film, the uni-
formity of which is maintained on the one hand
due to the lquid particles ascending from the
vaporizers, and on the other hand from the parti-
cles which have not acguired the necessary de-
gree of stability and which go back towards the
mother liquid after having struck the breaking
surface. . .

This apparatus comprises an envelope formed
of a tubular member 131 which engages in the
upper part of a base i32 having a collar 132’
of slightly larger diameter in which the bottom
of the member 131 can be located by projections
or a screw thread (not shown) arranged hori-
zontaily around the base {32. v

Within the member {32 are arranged a series
of atomizers which in the example shown are
three in number and each of which is formed
(Fig. 3) of a tube {38 dipping into the liguid
and surrounded by a sheath 37 through which
air is conduched, which sheath is screwed to the
lower part of the tube i36. The whole is se-
cured by a collar 143 having a jointing mem-
ber {44, The top of sheath (37 forms a pas-

sage 132 for the compressed air and the tops 3

-

the two elements 186 and {87 form a nozzle
The compressed air is fed to the atomizer by
means of & tubs 180 (Figs. 1 and 2) leading to a
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sphere #41 which in turn is connected by tubes <«
&

(59 with the vaporizers 133, {34, and {3E.

The top of the member {31 forms an exit
chimney {45 for the aerosols. A perforated
cylindrical casing 4§ is fitted tightly at its base

in the member 131 by means of a collar or flanged ;.

porsion 141 and is supported in. positicn at the
top by means of horizontal stays 148 which
extend to the member 131,

in the example shown the position of the top
155 and consequently the distance which sepa-
rates it from the jets can be regulated easily
as the lateral stays 148 are in sliding contact
with the member.13i. Any other regulating
means such as springs, hooks, ete. can be pro-
vided for this purpose.

The openings {48 in the casing 148 permit the
passage of aerosols to the space (58 between the
raembers 185 and 134, from which they pass to
the exit chimnsy. The end of casing 148 is
closed by member 151, which constitutes a break-
ing surface as will be described below.

Tn using such an apparatus, the discharge from
each atomizer 132, {34, 135 and the distance be-
tween the nozzles 138 and the surface {5{ are
adiusted so as to produce within the sheath 148

o dispersion of the liquid particles in the form.

of a spray, which constitutes a liquid turbulent
diccontinuous layer which the particles must
necessarily traverse as soon as they are emitted.

Simultaneously, there is formed along the in--

terior eylindrical wall of the casing 146, a liguid
continuous film by the ascending particles, which

covers the openings (48 as soon as the atomiza-

tion commences. Furthermore, the vertical jets
strike the horizontal member 151 and result in
the formation on this surface of a thick con-
tinuous Houid film. This liquid film functions
as a liquid filter in such a way that the parti-
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cles which have not acquired the requisite de- :

gree of stability to traverse it go: back towards
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the mother liguid and give rise, along the interior
surface of the casing, to a descending continuous
film. The cooperation of the continuous ascend-
ing film and descending film results in the lateral
liquid filmm remaining substantially of the same
thickness. . - . : :

. There are thus four liguid filtering zones; one
discontinuous and three continuous forming four
successive stages of selection: (1) The column
or vertical spray formed in the space within the
casing {148 by the jets issuing vertically from the
vaporizers 133, (34, and 135. The height and
the dispersion of this spout are regulated by the
position of the casing 185. (2) The continuous

turbulent film formed by the spray striking the

surface 15§. (3) and (4) The continuous uni-
form ascending and descending films, as ex-
plained, along the interior wall of the casing 1435.

_As soon as they have been emitted the parti-
cles must thus traverse a liquid discontinuous
layer formed by the spray emitted from the
vaporizer, then the continucus layer on the hori-
zontal top 151, and they cannot pass into the
space {50 unless the two preliminary selections

. have given them the necessary stability to permib

them to pass through the continuous film cover-
ing the interior surface of the casing 146.

In order to improve filtration by the ascend-
ing and descending films it is advantageous to

" arrange that the lateral apertures i49 have a

rounded edge, which may be regular or irregular,
towards the interior of the sheath.

The thickness of the upper liguid layers and
the. ascending and descending liquid layers can

“he regulated either by varying the amount of

stomization or numbser of nozzles or by varying
the height of the sheath (48 or by moving the
top i51 towards or away from the nozzles. In
this ‘way it is possible to modify not only the
guantity but also the quality of the particles
emitted.

I claim:

1. An apparatus for producing aercsols of su-
perior quality comprising a closed vessel contain-
ing an atomizing means including & gas inlet tube
and a liquid feed tupe terminating near the bot-
tom of the vessel, an aerosol.outlet tube having
a discharge opening therein and an apertured
cylindrical enclosure coaxially disposed within

-said vessel and said outled tube and positionad

between the atomizing means and said discharge
opening and arranged across the path of the
cioud formed by said atomizing means, said en-
closure being enlarged near its lower end so as to

(fit snugly against the outer wall of the cylindrical

vessel at a point near the outlet fube, the end of
said enclosure being closed and the cylindrical
walls of said enclosure being apertured.

2. An apparatus in accordance with claim 1

‘wherein the apertures in the eylindrical enclosure

have their edges depressed toward the interior of
said enclosure. )

3. An apparatus for producing aerosols of su-
perior quality comprising a vessel containing an
atomizing means near one end of the vessel in-
cluding a gas inlet tube and a liquid feed tube,
an aerosol outlet tube extending outwardly from
said vessel and having a discharge opening re-
mote from sald atomizing means, a hollow en-
closure within and spaced radially from said out-
let tube and positioned between said atomizing
means and said discharge opening and separating
said vessel from said outlet tube, said enclosure
having an inner open end communicating with
said vessel and an outer closed end extending
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across the path of the aerosol cloud formed by
said atomizing means and perforations in its side
walls for passage of the aerosol cloud to said out-
let tube and flow of condensed liquid back from
said tube into said vessel.

LUCIEN DAUTREBANDE.
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