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This invention relates to nebulizers or atom 
izers for producing a dry vapor that is used for 
medication of the respiratory organs. 
An object or the invention is to provide a nebu 

lizer or atomizer that has an internal chamber 
constructed and arranged in a manner that the 
heavy drops of vapor will be de?ected from the 
discharge opening of the nebulizer so that only 
dry vapor will escape from the nebulizer cham 
ber. 

Still another object of the invention is to pro 
vide a nebulizer wherein the quantity of dry 
vapor that has discharged from the nebulizer 
chamber is substantially increased over .that dis 
charged irom similar commercial products. 

Still another object of the invention is to pro 
vide a nebulizerwherein the atomizing head is 
constructed and arranged in a manner that it 
will draw in a quantity of air for mixing with 
the atomized liquid whereby to increase the 
quantity of dry vapor that can be obtained from 
a given discharge of atomized vapor from the 
atomizing head. 

Still another object of the invention is to pro 
vide a nebulizer wherein the atomizing head is 
constructed and arranged in a manner that the 
atomized vapor discharging from the atomizing 
head forms a low pressure area in the nebulizer, 
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and wherein means is provided for connecting the ' 
low pressure area to the atmosphere to permit 
atmospheric air to be drawn into the nebulizer 
chamber for admixture with the discharging 
stream of atomized vapor to increase the quantity 
of dry'vapor that is produced in the nebulizer 
chamber.‘ 
Further objects and advantages will become ‘ 

apparent from the drawing and the following de 
scription. ' 

In the drawing: 
Figure 1 is a vertical cross-sectional view of the 

nebulizer or atomizer of this invention. . 
Figure 2 is an enlarged cross-sectional view of 

the atomizing head taken along line 2-—2 of Fig 
ure 1. . . 

Figure 3 is a transverse cross-sectional View of 
the, body of the nebulizer taken along line 3--3 
of Figure 1. ' . 

Figure 4 is a transverse cross-sectional view of 
the body ofthe nebulizer taken along line 4-4 
of Figure 1. > - 

Figure 5 is a transverse cross-sectional view of 
the body of the nebulizer taken along line 5—5 
of Figure 1. ‘ 
In this invention the nebulizer or atomizer con 

sists of a body II] that is constructed in two parts, 
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H and I2, these parts being identical halves. 
The body parts II and 12 are provided with iden 
tical recesses l3 and M respectively, that are 
adapted to be brought together on the parting 
line 15, whereby a chamber I6 is formed within 
the body Ill. The parting line I5 is constructed 
in the form of a tongue and groove joint to align 
the two body parts I l and I2 in proper assembled 
relationship. Additional recesses or channels ‘ l1, 
11a, “3 and 18a are provided in the body parts H 
and I2 respectively, so that when the body parts 
are placed together, the channels l1, Ila, I8 and 
{Ba will form passages for air to be supplied into 
the chamber l8 of the nebulizer body In. . ‘ 
The passage l8 terminates at one end in an 

opening [9 that is open to the atmosphere, while 
the opposite end of the passage l8 terminates in 
an opening 20 that is open to the interior cham 
ber It. The passage I‘! has one end thereof pro 
vided with a ?tting 2| that receives a flexible rub 
ber tube 22 connected to a pressure bulb 23 where 
by. air under pressure can be supplied through 
the passage l1 into the ‘chamber 24 that sur 
rounds the nozzle body 25. The chamber 24 is 
located within an inwardly projecting portion 40' 
of the wall 40. - 
An opening 26 is provided in‘ the upper wall 

of the chamber 24 to receive the tip or discharge 
end ‘21 of the nozzle 25. The opening 26 is suffi 
ciently large to provide a space 28 between the tip 
21 and the wall of the opening 26 whereby air 
under pressure is discharged‘ through the space 
28 around the nozzle tip 21 when the bulb 23 is 
compressed. ' . 

The lower wall of the chamber 24 has an open 
ing 25 that receives‘ the body 25 of ‘the nozzle to 
retain the same in assembled position. A ?ange 
30 is provided around the body 25 of the nozzle 
to limit the upward movement thereof so as to 
position the surface of the nozzle tip 21 substan 
tially ‘parallel with the upper surface 3| of the 
upper wall of the chamber 24. The nozzle 25 is 
provided with a bore 32 therein that terminates 
in a nozzle ori?ce 33 whereby liquid in the lower 
part of the body Ill may be drawn upwardly 
through the nozzle ‘ori?ce 33 when air under 
pressure passes through the space 28. I ' 
The lower wall 34 of the atomizer body ID has 

an opening 35 through which the nozzle 25 may 
be inserted into engagement'with the walls of the 
chamber 24 when assembling the atomizer, this 
opening being closed by a plug 36 that may be 
suitably cemented in place. ' i 
The body In of the atomizer is provided with 

‘a curved wall portion 40 that is disposed verti 



21 
cally above the nozzle ori?ce 33 so that the jet of 
air discharging upwardly through the space 28 
and aspirating liquid from the nozzle ori?ce 33 
will impinge upon the curved wall 40, thereby de 
?ecting the atomized liquid in a leftward direc 
tion as illustrated in Figure 1. 
The wall portion 4| of the chamber 16 is pro 

vided with an arcuately shaped head portion 42. 
With the atomized. liquid de?ected in, a left 
ward direction. by the wall portion 40, as viewed ’ 
in Figure 1, the heavy droplets of atomized fluid 
will tend to collect upon the wall 4| and the 
head portion 42 thereof and thereafter run down 
the wall 4| into the bottom of the chamber Hi. 
It will be noted that the outlet 43 from the 
nebulizing chamber [6 is disposed on one side 
of the body 10, and particularly on the? side 01' 
the body that is out of the direct path of the 
atomized ?uid that is being directed upwardly by 
the, air jet through the space 26. Thus; only 
light dry vapor will escape through. the discharge 
opening 43' for" inhalation into the: respiratory 
organs; 
The chamber [6 is generally or oval shape, 

as illustrated in Figure‘ 3, butv it will be noted 
in Figure 1 that there is a constricted portion in 
thechamber formed by the curvedwall 40 thereof 
that expands into a relatively large volume in 
~qthe'upper portion of: the chamber, 

_ When air' under pressure. is forced: by the bulb 
23? through the passage" H and. the space 28, the 
air" under" pressure will aspirate liquid. through 
the nozzle ori?ce‘ 3-3‘, the jet thus formed being 
a mixture of air, and liquid that is moving at 
relatively high speed to impinge against the Wall 
4.0., The jet thusproduced causes a low pressure 
area in‘ the space between. the lower end portion 
4A1 of the wall 40 and the jet moving vertically 
out. of the discharge nozzle 25". This low pres 
sure area 4‘5"is connected to the atmosphere by 
means of'th‘e'passage I8’ so‘ that atmospheric air 
will be drawn in through the passage L8v into the 
space‘ 45. that will mix with the jet of air and 
liquid that is discharging- from; the atomizing 
head, thus supplying a relatively large quantity 
of additionalair into: the. jet. This additional air 

mix-with the jet andcause anincreased va 
porization of'the liquid because it also will im 
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pinge against‘ the:- wall 4!}. with. the result that ~ 
there a. ‘thorough admixture ofv all air and 
vapor particles which tend tobrealc up the vapor 
into very ?ne droplets before it passes into the 
upper portion of the chamber l6. Actual tests 
of the arrangement disclosed shows that the 
quantity of dry vapor discharged through the 
discharge opening 43 will be: increased from 50% 
to 1.00% over that discharged from a device of 
like character that is not provided with the at 
mospheric air: passage IS. 
‘The increased cross-sectional area: of the~cham- 

ber' l6fat: the top thereof permits the velocity of 
the atomized: liquid to reduce in the chamber so 

the heavier- of. the ?ne. drops, of: atomized 
'liquidimay'collect along the wall. portion 4!, and 
inlthe dome’. 412: of the chamber 16, wherebyv the 
heavy droplets. will, condense and; drain backinto 
the reservoir; portion in the bottom of. the cham 

' be: [6. 

In constructing-the- atomizer or nebulizer of 
this invention, it has been: found. that the best 
operating conditions of the nebulizer have been 
obtained when the nozzle ori?ce» 33v is of a diam. 
‘eter of .037 inch and-a clearance around the tip 
2:1, that. the space 2.8, is .006 inch. The air 
passage l8 shall be of a size that o?ers sui‘?cient 
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2,396,204 
resistance to the ?ow of air through the pas 
sage so that the low pressure area 45 can be 
maintained for providing a pressure differential 
between opposite ends of the passage 18 for caus 
ing an inward ?ow of atmospheric air into the 
‘chamber l6. 
While the apparatus described and disclosed 

herein constitutes a preferred form of the in 
vention, yet it will be understood that the ap 
paratus is‘ capable of mechanical alteration with 
out departing from the spirit of the invention, 
and that all modi?cations that fall within the 
scope of the appended claims are intended to be 
included herein. 
Having. thus fully described my invention, what 

I claim as new and desire to secure by Letters 
Patent is: 

1. An. atomizer or nebulizer consisting of’, a 
body having a chamber therein, an atomizing 
head disposed in the lower portion of said cham- 
her for directing ‘?uid under: pressure upward 
ly through said chamber, ‘wall means of, said 
chamber disposed above and directly in the path 
of movement of the atomized liquid. passing up 
wardly through said chamber‘ againstv which the 
jet of atomized liquid impinges, said wall means 
extending to a position adjacent‘ the discharge 
opening for said jet and being spaced therefrom 
whereby to provide a chamber area between the 
said wall‘ means and said jet immediately adja 
cent the discharge opening of said jet that is 
a reduced pressurearea as a result of the move 
ment of the jet across‘ said area, and means con 
meeting the low pressure ‘area with the atmos 
phere through which secondary atmospheric air 
is drawn to said low pressure area by the kinetic 
energy of the jet for intensive admixture with 
said jet to increase the vaporization of liquid in 
said jet. 

2. An atomizer or nebulizer consisting of, a 
body having a chamber therein, an atomizing 
head in the lower portion of said, body for di~ 
recting atomized liquid upwardly through said 
chamber, a wall portion of said chamber extend 
ing inwardly into the same to reduce a cross 
sectional area of the, chamber. and to dispose the 
wall‘ portion above the discharged jet of atom 
ized liquid‘ to cause the wall portion. to be en 
gaged by the atomized‘ liquid passing upwardly 
through said chamber whereby to de?ect the 
atomized liquid against an opposite wall of‘ said 
chamber to cause condensation of‘ the heavy 
droplets of atomized liquid onthe last mentioned 
wall, said ?rst mentioned wall extending to ad 
jacent the discharge point of said jet. and being 
spaced therefrom whereby to form with said jet 
a low pressure area therebetween, means form 
ing an air. inlet passage for connecting the low 
pressure area with the atmosphere, and an out 
let opening in said chamber positioned in the 
portion thereof that is most remote from the 
path of movement of the atomized liquid‘ Where 
by to receive only dry vapor. 

3. An atomizer or nebulizer that, includes a 
body having a chamber therein, wall; means in 
said body for constricting a portion of'said cham 
ber substantially midway between the top and 
bottom thereof whereby the lower portion of said 
chamber forms a liquid reservoir and the upper 
portionv of said chamber forms a vapor separa 
tion chamber, wall means adjacent to. and be 
neath said. last mentionedwall means having an 
air chamber therein. and provided. with an air 
outlet, passage means connected to said‘cham 
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ber for conducting air under pressure thereto, 
and liquid jet means traversing said air cham 
ber and supported in said last mentioned wall 
means having the nozzle end thereof extending 
into said air outlet from said air chamber where 
by to form an aspirator for drawing liquid from 
said reservoir portion of said body chamber. 

4. An atomizer or nebulizer that includes a 
body having a chamber therein, wall means in 
said body for constricting a portion of said cham 
ber substantially midway between the top and 
bottom thereof whereby the lower portion of said 
chamber forms a liquid reservoir and the upper 
portion of said chamber forms a vapor separa 
tion chamber, wall means adjacent to and be 
neath said last mentioned wall means having an 
air chamber therein and provided with an air 
outlet, passage means connected to said chamber 
for conducting air under pressure thereto, liquid 
jet means traversing said air chamber and sup 
ported in said last mentioned wall means having 
the nozzle end thereof extending into said air out; 
let from said air chamber whereby to form an 
asp’irator for drawing liquid from said reservoir 
portion of said body chamber, said aspirator be 
ing disposed relative to said ?rst mentioned wall 
means to direct vapor thereagainst, said ?rst 
mentioned wall means forming with the vapor 
stream leaving said aspirator a low pressure area 
adjacent the discharge opening of the aspirator, 
and passage means connecting said low pressure 
area with the atmosphere whereby atmospheric 
air is drawn into the low pressure area for ad 
mixture with the vapor stream to increase the 
vaporization thereof. 

5. An atomizer or nebulizer that includes a 
body having a chamber therein, wall means in 
said body for constricting a portion of said cham 
ber substantially midway between the top and 
bottom thereof whereby the lower portion of said 
chamber forms a liquid reservoir and the upper 
portion of said chamber forms a vapor separa 
tion chamber, wall means adjacent to and be 
neath said last mentioned wall means having an 
air chamber therein and provided with an air 
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outlet, passage means connected to said chamber / 
for conducting air under pressure thereto and 
positioned in said ?rst mentioned wall means, 
liquid jet means traversing said air chamber and 

3 
supported in said last mentioned wall means‘ 
having the nozzle end thereof extending to said 
air outlet from said air chamber whereby to form 
an aspirator for drawing liquid from said reser— 
voir portion of said body chamber, said aspira 
tor being disposed relative to said ?rst mentioned 
wall means to direct vapor thereagainst, ‘said 
?rst mentioned wall means forming with the va 
por stream leaving said aspirator a low pres 
sure area adjacent the discharge opening of the 
aspirator, and passage means in said ?rst men 
tioned wall means connecting said low pressure 
area with the atmosphere whereby atmospheric 
air is drawn into the low pressure area for ad 
mixture with the vapor stream to increase the 
vaporization thereof. 

6. An atomizer or nebulizer that includes a‘ 
body having a chamber therein, wall means in 
said body for constricting a portion of said cham 
ber substantially midway between the top and 
bottom thereof whereby the lower portion of 
said chamber forms a liquid reservoir and the up 
per portion of said chamber forms a vapor sepa 
ration chamber, wall means adjacent to and be 
neath said last mentioned wall means having an 
air chamber therein and provided with an air 
outlet, passage means connected to said chamber 
for conducting air under pressure thereto and 
positioned in said ?rst mentioned wall means, 
liquid jet means traversing said air chamber and 
supported in said last mentioned wall means hav 
ing the nozzle end thereof extending to said air 
outlet from said air chamber whereby to form an 
aspirator for drawing liquid from said reservoir 
portion of said body chamber, said aspirator be 
ing disposed relative to said ?rst mentioned wall 
means to direct vapor thereagainst, said ?rst 
mentioned wall means forming with the vapor 
stream leaving said aspirator a low pressure area 
adjacent the discharge opening of the aspirator, 
and passage means in said ?rst mentioned wall 
means connecting said low pressure area with 
the atmosphere and having the inlet opening 
thereof adjacent to the inlet opening of said 
?rst mentioned air passage whereby atmospheric 
air is drawn into the low pressure area for ad 
mixture with the vapor stream to increase the 
vaporization thereof. 

GERARD B. ROBINSON. 


