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9 Claims. (Cristi-8s) 

This invention relates to improvements in atomizers 
and nebulizers, either in the form of squeezable containers 
or rigid containers upoii which squee'zable heads are 
mounted. 
Many products are sold in squeezable, collapsible plas 

tic bottles or tubes-for example, deodorants or nasal 
sprays. In these cases the plastic bottle is thrown away 
after the contents are used up, as a single use container 
is desired. However,‘it is also a practice to just sell 
empty plastic squeezable bottles so that they may be ?lled 
and re-?llled from liquids sold in glass bottles. While 
this practice reduces the .cost it also has its disadvantages 
and_hazards,~for a person may inadvertently use one ma 
terial when he thinks he is using another, since few people 
will be careful enough to make up a label, every time the 
plastic bottle is re?lled. The question of cleanliness also 
comes into the matter; the useof .onemateria'l and then 
another from the containercausing danger of contamina 
tion. ,It is, therefore,,evident that while the design of the 
container for getting the best type of atomization or spray 
for a particular product anduse is of great importance the 
question of cost of thedevice 'is also a matter‘of major 
importance in mass produced products. . 

Squeeze bottles consist essentially of an elastomeric 
plastic body; an extruded plastic tube, the size of the bore 
depending on the liquid to be sprayed, going from'the bot 
tom of the bottle to the sprayhea‘d; a spray head in which 
the air is mixed with the liquid forming a spray or mist as 
it leaves the bottle; .and ._a closure for sealing the liquid 
and bottle from the outside air. An atomizer head may 
also be applied to a glass bottle, theatomizer head pro 
viding means for sucking the liquid up from the bottle 
through a tube and providing the air for atomizing or 
nebuli‘zin'g. 

In the squeeze bottle or tubular container, the various 
elements are usually made of molded plastic parts, the 
sizes of which will vary in ‘some degree with variations in 
the _manufacturing processes-+s'uch as "ariations in the 
shrinkage of the plastic. When these parts are assembled 
the error may be accentuated, ‘a high spot on onepiece 
striking a high spot on it's mating piece, or a lowspot on 
one piece mating with a low spot. It will be appreciated 
that in using sprays of this character only minute quanti 
ties "of liquid and air are used and if the sizes of the air 
and liquid passages Vary, the quality of the spray will 
also vary. It will also ‘be appreciated that in the 'me 
chanics of assembling parts in itself errors will be intro 
duced. _ 

It is the object of my invention "to providernot only a 
means of getting an improved spray but to eliminate the 
variations in quality of ‘spray through variations in size 
and assembly, and to reduce cost through the elimination 
of parts and their assembly. . 

.In the accompanying drawings I have illustrated oer~ 
tain preferred embodiments of my'inven'tion. 

Figure l is a vertical section through an atomizer made 
inaccordance,yvithqmyinyeption, the liquid container 
being of generally spherical ‘form’; 
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Figure 2, is asection taken along line 2—2 of Figure 1 
showing the lowerp-art of the container in plan view; 7 

Figure 3 is an enlarged detail showing the mixing cham 
ber for air and liquid, the air and liquid passages leading 
into it, and the outlet passage for thespray; 

. Figure 4 is a side elevation of a modi?ed form of con 
tainer; . . 

Figure 5 is a vertical section taken along line 5--5 of 
Figure 4; , . 

Figure 6 is a side elevation of another modi?ed form of 
container; ' , r . I I . 

Figure 7 is a vertical section taken along line 7-1-7, 
of Figure 6; . 

Figure 8 is a vertical section through a. still further 
modi?ed form of atomizer, one section of which is rigid, 
the other ?exible; 

Figure 9 is a vertical section taken along line 9'—9 of 
Figure 8; 

Figure 10 is a vertical section through a modi?ed form 
or" the device of Figure 8, in which a rigid partition divides 
the rigid and the ?exible sections, the compression of the 
latter expelling a stream of air which nebulizes and ex 
perls the liquid. 

Figure 11 is a vertical section along line 11—-11 of 
Figure 10; 

Figure 12 is an enlarged fragmentary section, similar 
to Figure 10, but showing the air and gas passage in greater 
detail; 

Figure 13 is .a vertical section through a modi?ed form 
of the nebulizer shown in Figure .10; 

Figure 14 is a vertical section taken along the line 
M-—14 of Figure 13; . 

Figure 15 is a vertical section taken along line 15-15 
of Figure 13. _ , 

The atomizershown in Figure l is generally spherical 
in shape and made of a suitable elastomeric .plastic',-'such 
as polyethylene or vinyl; -' It is made up of two sections: 
a larger upper section ‘1 and a smaller lower section .2, 
each provided with a circular mating ?ange 3v and 4 re 
spectively. I makethe two sections of the sphere of. un 
equal size so that thelarger inaybe ?lled with liquid'to a 
level above the equatorial plane of the sphere before the 
parts of the container are assembled. Thus when the 
parts are assembled and the atomizer sup-ported upon its 
base 5, the level of the liquid 6 stands initially at a point 
above the equatorial plane, as shown in Figure l. The 
mating face of the ?ange 3 is shown plane and the mating 
face of the ?ange 4 is provided .with molded grooves which 
when overlaid by the ?ange 3 fornipassages, valthough vboth 

After 
the two mating ?anges are brought into contact they are 
bonded together into an integral whole by one of various 
known methods: using an adhesive, or'heat and pressure—— 
either by contact or electronically. Of the passages 
formed by the mating ?anges (best shown in Figures -2 
and 3), 7 is the liquid passage extendinggfrom :a point 
near the-bottom of the container ‘to a point above its 
equatorial plane, as shown in Figure l, and 8 is the air 
passage whichcommunicates with the air space above the 
liquid. A circular mixing chamber 9 stands at the con 
?ux ofgthe passages 7and .8 and communicates with the 
atmosphere through an outlet passage 10. ' , . 

V Thedevice functions as follows: Air overlies the liquid 
6, the air chamberhaving access to the atmosphere through 
passage 1%, mixing chamber 9 and passage 8. The user 
presses upon the sphere deforming it as shown roughly in 
the broken lines in Figure 1. This compresses the super 
natant air within the container and this, in turn, creates an 
overlying air pressure. in the upper ‘portion of the sphere 
which does two things: (.1) it- forces the liquidhthroug‘h 
passage .7 into theiriixing chamber 9, and (2-) it also forces 
air through the passage 8 into the mixing chamber 9. The 
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liquid from the passage7 enters the chamber 9 almost 
tangentially, but as it enters it is struck by the transversely 
moving stream of air entering through the passageway 8. 
This induces a swirling motion of liquid particles of air 
within the chamber 9 from which the atomized liquid is 
propelled through the outlet passageway 10. In the mix 
ing chamber the air and ?ner liquid particles will tend to 
l‘move in a straight line and also in the path directly toward 
the outlet 10. The heavier liquid particles, because of 
their mass, will tend to move under the impulsion of the 
air and strike the wall of the mixing chamber at 11 where 
they will be broken up and de?ected toward the outlet It}. 
In so doing these fractured particles will be picked up by 
.the air stream moving directly toward the outlet, result 
ing in a uniform spray mixture going out of the passage 

- 10-to the ‘object to be sprayed. 
In the modi?ed form shown in Figures 4 and 5, both 

sections ‘are the same size, but the atomizer as a whole 
. functions just as the one shown in Figure l. _ _ 

The atomizer shown in Figures 6 and 7 is similar to ‘ 
the one shown in Figures 4 and 5, except that it is rec 
tangular in elevation and made up of sections of unequal 

. sizes. The spray emerges horizontally and the larger sec 
,.tion' is provided with a ?lling inlet 12 which may be 
closed by any suitable closure. This atomizer can be 
re?lled. 

In the forms shown in Figures 1 through 7, the amount 
of liquid sprayed and the proportion of air to unit of 
liquid may be varied by varying the relative sizes of the 
liquid and air passages. The amount of liquid and air 
-mixture sprayed will also vary with the amount of dis 
placement caused by de?ecting the walls of the container 
and the speed with which they are pressed. 
Where the desired amount of liquid to be sprayed is 

smaller, it is possible to make one part of the container 
rigid, such as 13 of Figure 8, and another part ?exible, 
vas at 14. Pressure exerted on the ?exible, dome-shaped 
member 14 atomizes the liquid in the manner already de 
scribed in connection with Figures 1, 2 and 3. 
Where still ?ner spray or mist is desired I prefer the 

construction shown in Figures 10 through 15. The 
nebulizer shown in Figure 10, for example, comprises a 
rigid member 15, like the member 13 in Figure 8, and a 
?exible member 16 the counterpart of member 14 of 
Figure 8. Unlike the atomizer shown in Figure 8, how 
ever, the nebulizer of Figure 10 is provided with a rigid 
partition 17 dividing the device into a liquid compartment 
and an air compartment. 
:plastic, as are also the members 15 and 16, the peripheral 

The partition 17 is made of 

area of the partition 17 being held between and joined to 
the ?anges 18 and 19 of the members 15 and 16 respec 
tively, as shown in Figure 10. The partition 17 is pro 
,vided with a groove which when overlaid by the ?ange 19 
of the member 16 constitutes a liquid passage 20. Liquid 
enters this passage from the liquid compartment through 
a passage 21 at its bottom and, because of its surface ten 
sion,rrises in the passage 20 somewhat above the level 
of the liquid in the compartment, as shown best in Figure 
11. The air within the air compartment communicates 
with the atmosphere through a passage 22. As shown in 
Figure 11 this air passage is relatively wide at its inner 
end 23, narrows down at its throat 24, and widens out 
again at its outlet 25. The liquid passage 20 joins the air 
passage 22 at the throat 24. When deforming pressure is 
exerted on the ?exible member 16, air is forced under 
pressure out through the passage 22. At the wide mouth 
23 of the passage the ‘air has a relatively high static and 
low velocity head, the velocity head increasing and the 
static head decreasing at the throat 24 and the velocity 
head decreasing at the outlet 25. The effect of this is to 
exhaust the air from the passage 20 above the liquid and 
cause the liquid to rise and be drawn into the air stream 
passing through the throat 24 toward the outlet 25, thus 
forming a ?nely divided spray or mist. It is necessary, of 
course, that the interior of the liquid compartment be con 
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nected to the atmosphere. For this purpose I provide a 
passage 26 so that as the liquid is exhausted, air from 
the outside is drawn in thus preventing a vacuum being 
formed ‘above the liquid. 

In the modi?ed form shown in Figures 13, 14 and 15, 
the member 27 is made of a rigid plastic, glass or other 
suitable material. A rigid partition 28 overlies the mouth 
of the member 27 to form a liquid compartment. A ?exi 
ble plastic member 29 is mounted upon the partition to 
form an air compartment its ?ange 30 overlying the 
peripheral area of the partition 28. The ?ange 30 is pro 
vided with grooves which, in cooperation with the parti 
tion, form passages 31, 32 and 33 corresponding in func 
tion to passages 26, 22 and 26 respectively of Figure 11. 
Liquid from the liquid compartment enters the passage 
31 through a hole 34 in the partition 28 and air enters 
through opening 35. The member 27, the partition 28 
and the ?exible member 29 are 'held in assembled position 
by means of a cap 36, the depending skirt of which is pro 
vided with internal threads which engage external threads 
37 on the member 27. Partition 28 is provided with a 
projection 38 through which the outlet passage 32 and 
the inlet passage 33 extend. The depending skirt of the 
cap 36 is provided with a slot 39 through which the pro 
jection 38 extends and which permits rotation of the cap 
relative to the projection 38. The members are assem 
bled as indicated in Figure 13, the top of the cap being 
pressed against the ?ange 30 which, in turn, presses upon 
the peripheral area of the partition 28, the latter being 
held against the lip of the member 27 . The device illus 
trated in Figures 13, 14 and 15 may be re?lled, but func 
tions very much as the device shown in Figures 10, 11 
and 12. 
The air and liquid passages shown in the drawings are 

exaggerated in size for illustrative purposes; actually they 
are much smaller than shown—in some instances being 
no more than capillaries. These sizes are well known in 
the art. 

In the following claims the word “atomizer” is used 
generically to include devices commonly called nebulizers, 
as well as those commonly called atomizers, the practical 
di?erence being in the degree to which each subdivides 
the liquid. 

I claim: 
1. An atomizer comprising a multipart container for 

the liquid to be atomized and supernatant air, the parts 
of the container having mating faces, an outlet for the 
atomized liquid, grooves in the mating faces which when 
the mating parts are assembled cooperate to form liquid 
and air passages meeting adjacent the outlet, and means 
for increasing the pressure of the supernatant air to 
‘force liquid through the liquid passage and air through 
the air passage to cause a spray to emerge from the 
outlet. 

2. An atomizer comprising a multipart container for 
the liquid to be atomized and supernatant air, the parts 
of the container having mating faces, an outlet for the 
atomized liquid, grooves in one of the mating faces 
which when covered by a plane mating face form liquid 
and air passages meeting adjacent the outlet, and means 
for increasing the pressure of the supernatant air to force 
liquid through the‘ liquid passage and air through the 
air passage to cause a spray to emerge from the outlet. 

3. An atomizer comprising a multipart container for 
the liquid to be atomized and supernatant air, the parts of 
the container having mating faces, an outlet for the 
atomized liquid, grooves in one of the mating faces 
which when covered by a plane mating face form liquid 
and air passages, a mixing chamber adjacent the outlet 
into which the air and liquid passages lead, and means for 
increasing the pressure of the supernatant air to. forcle 
liquid through the. liquid passage and air through the 
air passage and into the mixing chamber to cause a spray 
to emerge from the outlet. 

4. An atomizer comprising a compartment for liquid, 
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a compartment for air having a ?exible wall, a partition 
separating the two compartments, a groove in the periph 
eral area of the partition, a ?ange on the air compartment 
wall overlying the groove to form a liquid passage, a 
passage leading from the liquid compartment to the liquid 
passage, a second groove in the partition overlaid by 
the?ange on the air compartment wall to form an air 
passage extending ‘across the outer end of the liquid 
passage, and an air inlet to the liquid compartment, 
whereby pressure applied to the ?exible wall of the air 
compartment forces a stream of air through the air 
outlet passage which draws liquid into an air stream and 
atomizes it. 

5. An atomizer comprising a multipart container for 
the liquid to be atomized and supernatant air, the parts 
of the container having peripheral mating surfaces, an 
outlet for the atomized liquid, grooves in one of the mating 
surfaces which when the mating parts are assembled 
form liquid and ‘air passages meeting on the inner side 
of the‘ outlet, the liquid passage being in communication 
with the liquid within the container and the air passage 
being in communication with the supernatant air, and 
means for increasing the pressure of the supernatant air 
to force liquid through the liquid passage and air through 
the air passage to cause a spray to emerge from the 
outlet. . i 

6. An atomizer comprising a container including a 
plurality of parts having peripheral sections secured to 
gether with surfaces on said sections in face-to-face con 
tact, an outlet from the container for the atomized liquid, 
and passageways lying between and de?ned by said sur 
faces, one of the passageways having an inlet open to 
an air space within the container and leading to the outlet, 
another of said passageways joining the ?rst passageway 
between its ends where it extends between said periph 
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6 
eral sections and having an open inlet positioned to be 
below the level of liquid placed in the container, whereby 
upon an increase in the pressure of the air in the air 
space, a stream of air will be caused to ?ow through the 
?rst passageway from the interior of the container out 
through the outlet. and liquid will be caused to flow 
through said other passageway and into the path of the 
air stream to be atomized thereby. 

7. An atomizer ‘as de?ned in claim 6 in which a 
portion of the container forming said air space is at 
least in part ?exible, whereby pressure of the air in the 
air space may be increased by inward distortion by said 
?exible portion. . 

8. An atomizer as de?ned in claim 7 which includes 
a partition forming separate liquid and air spaces in the 
container. 

9. An atomizer as de?ned in claim 6 in which the 
outer end of the passageway leading from the air space to 
the outlet is outwardly ?ared, the mid-section of said 
passageway is constricted to form a throat, and the liquid 
passageway entersthe passageway leading from the air 
space to the outlet at said throat. 
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