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The present invention relates to atomizers for produc 
ing a fog or cloud of small particles of a liquid suspended 
in a gas. The atomizer in accordance with the invention 
is particularly suitable for producing a fog or cloud of 
particles of a liquid having therapeutic or remedial charac 
teristics intended to be inhaled by a patient. However, 
it will be apparent that the atomizer can also be used for 
other purposes. 

It is an object of the present invention to provide an 
atomizer that is of simple construction and yet is particu 
larly efficient and effective in producing a fog or cloud 
of extremely small particles of a liquid. By reason of 
their small size, the particles of liquid remain suspended 
in the air for a long period of time and their effectiveness 
for therapeutic or other uses is increased by reason of 
the extremely fine subdivision. 

It has been found that when a stream of fluid flows 
along a boundary surface which continually diverges from 
the initial direction of the fluid flow, either sharply or 
gradually, the stream follows the boundary surface with 
increasing velocity and induces surrounding fluid to join 
the stream. In accordance with the invention, this phe 
nomenon, which is known as the Coanda effect, is utilized 
to obtain high velocity without the need of high pressure 
and to obtain extremely fine division of a liquid being 
atomized. - 

The nature and characteristics of atomizers in accord 
ance with the invention and the principles upon which they 
work will be more fully understood from the following 
description and claims and from the accompanying draw 
ings which illustrate by way of example a preferred em 
bodiment of the invention and in which: 

Fig. 1 is a vertical sectional view of an atomizer in 
accordance with the invention, including an atomizing 
head which is shown in elevation. 

Fig. 2 is a vertical axial section on a larger scale o 
the atomizer head. 

Fig. 3 is a further enlargement of a portion of Fig. 2 
to illustrate more clearly the structure providing the above. 
mentioned Coanda effect. 
The atomizer shown by way of example in the drawings 

comprises a chamber or envelope 1 formed of glass or 
other Suitable material and having a generally tubular 
form. At its upper end, the envelope 1 is tapered in to 
provide a flue 2 through which a cloud or fog of fine 
particles of the atomized material will issue into the at 
mosphere. Below the envelope 1, there is a receptacle 
3 having a generally conical form. The receptacle 3 
is removably secured to the lower end of the envelope 
1, for example by means of a plurality of spring clips 4 
which engage cooperating annular flanges provided at the 
lower end of the envelope 1 and the upper edge of the re 
ceptacle 3, respectively. An annular gasket or packing 
4a is preferably provided between the flanges of the 
envelope and receptacle to serve as a cushioning means 
and provide a fluidtight joint. 
An atomizing head His positioned in the power por 

tion of the envelope 1 and is coaxial with the envelope. 
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A tube 5 extends downwardly from the atomizing head 
Hinto the receptacle 3 so that the lower end of the tube 
5 is near the bottom of the receptacle and hence dips 
into liquid 6 that is to be atomized and has been poured 
into the receptacle 3. At the upper end of the tube 5, 
there is provided an upwardly converging nozzle 7 which 
is suitably secured to the tube 5, for example by soldering 
or brazing, and has a threaded neck portion 7a that is 
screwed into an internally threaded hollow body 8. 
The lower portion of the nozzle 7 is surrounded by a 
knurled collar 22 which is shown secured to the nozzle 
by one or more set screws 21. The knurled ring 22 pro 
vides a convenient means for adjustably screwing the 
nozzle into the hollow body portion 8. While the nozzle 
7 and ring 22 can, if desired, be made integral, it is pre 
ferred to make them in two parts, as shown, so that the 
nozzle 7 is interchangeable with other like nozzles that 
may be made of different materials, according to the 
liquid to be atomized. For example, the nozzle 7 may 
be made of stainless steel in certain cases. 
A pipe.9, which is adapted to be connected to a sup 

ply of fluid under pressure, for example compressed air, 
extends through a cork 23 in an aperture 24 of the en 
velope 1 and the inner end of the pipe is secured into a 
radial hole in the hollow body 8. The pipe 9 opens into 
an annular space or passageway 10 in the hollow body 
8 surrounding an upper reduced portion of the nozzle 
7. A diffuser 11 is screwed into an axial bore in the 
hollow body, 8 in axial alignment with the nozzle 7, the 
lower end of the diffuser 1 being spaced from the upper 
end of the nozzle 7 so as to provide an annular slot 2 
opening into the annular passage 10. By screwing the 
diffuser 11, and/or the nozzle 7 into or out of the hol 
low body 8, the width of the annular slot 12 can be ad 
justed as desired. . 
The diffuser 11 has an axial bore with an upwardly 

convergent inlet end portion 1ia, a restricted throat por 
tion 11b and an upwardly divergent discharge end por 
tion 11c. Assuming that compressed air is supplied 
through the pipe 9 to the annular passage 10, a stream 
of air flows inwardly through the annular slot 2 and 
out through the diffuser 11. The upper lip 11a of the 
annular slot 12 is formed on the lower end of the diffuser 
11 as a surface of revolution which, as viewed in axial 
section (Fig. 3) continually diverges, or curves away. 
from, a line A-A which may be referred to as the axis 
of the slot 12 and represents the initial direction of the 
stream of air as it enters the slot 12 from the annular 
passage 10. By reason of the above mentioned Coanda 
effect, the stream of air entering the annular slot 12 
from the passage 10 follows the surface of the lip 11a 
and hence continually changes its direction, diverging 
more and more from the initial direction A-A. This 
results in an increase in the veloctiy of the air stream and 
also results in inducing fluid from the nozzle 7 to join 
in the air stream passing upwardly through the diffuser 
11. Liquid from the receptacle 3 is thereby drawn up 
through the tube C and the nozzle 7. By reason of the 
high velocity of the air as it flows around the lip 11a of 
the annular slot 12 and through the throat 11b of the 
diffuser 11, liquid entering the air stream from the nozzle 
7 is broken up into very small particles and diffused 
through the air. The diffusion is increased by the up 
wardly divergent portion 11c of the diffuser. The appli 
cant has made the surprising observation that air, even 
under relatively low pressures, attains a very high speed, 
in the vicinity of the throat of the diffuser and thereby 
effectively atomizes the liquid, breaking it up into tin 
droplets. - 

A downwardly opening semi-spherical cup 15 is posi 
tioned above the atomizing head H and in axial align 
ment therewith so as to be in the path of the jet of air, 
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and fine liquid particles 14 issuing from the diffuser 11. 
The cup 15 is supported by a threaded rod 16 screwed 
into a threaded eye 16a in a support 20 that extends in 
through a rubber stopper 17 in a lateral aperture 18 of 
the envelope 1. In striking against the cup 15, the par 
ticles or droplets of liquid are broken up still further and 
are subdivided to exceptional fineness. Any droplets that 
may not have been atomized sufficiently in the diffuser 
are deflected by the cup 15 and return to the receptacle 
3. The cup 15 is spaced away from the atomizer head 
H a distance more than the radius of the cup so that any 
droplets deflected by the cup are not picked up again by 
the stream of air from the atomizer head. The distance 
from the cup to the atomizer head is adjustable by means 
of the threaded rod 16. A cloud or fog of extremely 
fine particles with any larger droplets thus removed flows 
upwardly and issues from the outlet flue 2 into the at 
mosphere. 
The cup 15 is formed of metal, glass or other suitable 

material and may, if desired, be coated with extracts 
from plants or from the organs of animals such as the 
liver, the glands, etc. enriched by vitamins and having a 
therapeutic or beneficial effect. The cup may also be 
made from, or coated with, elemental substances, such 
as magnesium, calcium, lithium, silver or iodine. 
The apparatus is suitably supported, for example by 

legs 19 and a ring 9a surrounding the envelope 1. 
It is understood that the embodiment illustrated in the 

drawings is shown and described by way of example and 
that it may undergo various improvements or modifica 
tions, as will be recognized by those skilled in the art, 
without departing from the spirit of the invention. 

This application is a continuation in part of my co 
pending application Serial No. 155,337, filed April 11, 
1950, now abandoned - 
What I claim and desire to secure by Letters Patent is: 
1. In an atomizer, means defining a chamber, the lower 

portion of said chamber providing a liquid receptacle, an 
upwardly directed nozzle having a discharge end dis 
posed above said receptacle, a throat having an upwardly 
convergent throat disposed above and coaxially with said 
nozzle, the minimum inside diameter of said throat be 
ing approximately equal that of said nozzle and the lower 
end of said throat being slightly spaced from the dis 
charge end of said nozzle, means defining an annular slot 
surrounding the discharge end of said nozzle and merging 
with the space between said nozzle and said throat, the 
wall of said-convergent throat portion diverging from the 
axis of said slot, means defining at least one supply pas 
sage connecting the nozzle with said receptacle and means 
defining at least one supply passage connecting said an 
nular slot with a source of gas pressure, and an inverted 
cup-shaped member disposed above said throat on an 
axis coaxial with said throat and with the axis of said 
chamber, the lower edge of said cup-shaped member be 
ing disposed wholly above the upper end of said throat. 

2. In an atomizer, means defining a chamber, the 
lower portion of said chamber providing a liquid recep 
tacle, said chamber having a discharge opening in its up 
per portion, an upwardly directed diffuser above said 
receptacle, said diffuser having an upwardly convergent 
inlet end portion, a restricted throat portion and an up 
Wardly divergent discharge end portion, a nozzle having 
a discharge end coaxial with and spaced from the inlet 
end of said diffuser, the space between said nozzle and 
diffuser providing an annular slot, means defining an 
annular passageway communicating with said slot, means 
for connecting said passageway with a source of fluid un 
der pressure and means connecting said liquid receptacle 
with said nozzle, the lower end of said slot extending be 
low the discharge end of said nozzle and the walls of 
said slot having a lesser slope than said throat, one of 
the walls of said slot as seen in axial section, continually 
diverging from a straight line. drawn in the direction of 
the inlet portion of said slot and defining the axis of said 
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4. 
slot, whereby a stream of said fluid flowing over said 
wall increases in velocity and induces liquid from said 
nozzle to join said stream. 

3. In an atomizer, means defining a chamber having 
a discharge opening in its upper portion, the lower por 
tion of said chamber providing a liquid receptacle, an 
upwardly directed diffuser above, said receptacle, said 
diffuser having an upwardly convergent inlet end por 
tion, a restricted throat portion and an upwardly di 
vergent discharge end portion, a nozzle having a dis 
charge end coaxial with and spaced from the inlet end 
of said diffuser, the space between said nozzle, and dif 
fuser providing an annular slot, means defining an an 
nular passageway communicating with said slot, the 
lower end of said slot extending below the discharge end 
of said nozzle, and the walls of said slot having a lesser 
slope than said throat, connections from said passage 
way to a supply of fluid under pressure and a conduit 
extending downwardly from said nozzle into said liquid 
receptacle, the upper wall of said slot, as seen in axial 
Section, continuously diverging from a straight line drawn 
in the direction of the inlet portion of said slot from said 
passageway and merging into the converging inlet por 
tion of said diffuser and defining the axis of said slot, so 
that a stream of fluid flowing inwardly from said pas 
sageway flows over said wall with an increasing velocity 
and induces liquid from said nozzle to join in said stream. 

4. In an atomizer according to claim 3, a downwardly 
opening cup disposed on a vertical axis above said dif 
fuser and in vertical alignment therewith, said cup being 
spaced from said diffuser a distance at least equal to the 
radius of said cup. . . 

5. In an atomizer, means defining a chamber having 
a discharge opening in its upper portion, the lower por 
tion of said chamber providing a liquid receptacle, an 
upwardly directed diffuser above said receptacle, said 
diffuser having an upwardly convergent inlet end por 
tion, a restricted throat portion and an upwardly diver 
gent discharge end portion, a nozzle having an outwardly 
tapered discharge end coaxial with and spaced from the 
inlet end of said diffuser, the space between said nozzle 
and diffuser providing an annular slot merging with the 
throat of said diffuser, means defining an annular pas 
sageway surrounding said slot and communicating there 
with, the lower end of said slot extending below the dis 
charge end of said nozzle, and the walls of said slot hav 
ing a lesser slope than said throat, connections from said 
passageway to a Supply of gas under pressure and con 
nections from said nozzle to a supply of liquid to be at 
omized, the upper wall of said slot, as seen in axial Sec 
tion, continuously diverging from the direction of flow 
of gas into said slot from said passageway along the axis 
of said slot and merging into the converging inlet por 
tion of said diffuser so that said gas flowing over said 
wall increases in velocity and thereby induces liquid 
from said nozzle to join said gas. 

6. An atomizer according to claim 5, in which said 
slot slopes inwardly and upwardly. 

7. An atomizer according to claim 5, a downwardly 
opening cup disposed above said diffuser and in align 
ment therewith, said cup being coaxial with the axis of 
said chamber and being spaced from said diffuser a dis 
tance at least equal to the radius of said cup. 
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