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This invention relates to an atomizer or nebulizer of
the general character disclosed in my Patent No. 3,069,-
097, issued December 18, 1962. Such nebulizers are used
to supply a liquid medicament in the form of a fog or
mist of minute droplets for the relief of bronchial con-
gestion, asthma, and the like, and sometimes are used in
hospitals or clinics for administration of antibiotics or
other medicaments.

Such nebulizers function by reason of discharge of pri-
mary air (as hereinafter defined) from an inner nozzle
within a shell, past the delivery end of a capillary space
or tube, the pick-up end whereof communicates with a
liquid supply space within the shell, the discharge from
the capillary tube impinging a baffle, such as a ball, that
breaks it up into fine droplets, and the primary air directs
these droplets out through an outer nozzle that projects
from the shell, towards which the discharge is directed,
and so into the mouth or nasal passages of the user.
Normally secondary air enters around the outer nozzle,
and exits therefrom with the mist. A closure cap seals the
outer end of the outer nozzle to prevent spilling when the
nebulizer is not in use, but can be removed and moved
aside to permit discharge.

Nebulizers of this general type are commonly molded
of plastic. They must be cleaned, internally as well as
externally, from time to time, hence the several compo-
nent parts must be readily separable, yet they must be so
formed that when reassembled they will fit accurately, as
intended. Some of these component parts are quite small,
and when separated or while they are being sterilized they
can be easily lost, yet by the present invention such parts
are anchored or joined to principal parts by semiperma-
nent connecting means, such as somewhat flexible ribbons
of plastic material, whereby the parts can be separated
sufficiently for cleaning, but not ordinarily can they be
wholly detached—although complete detachment can be
effected by proper manipulation if required.

As part of the structure permitting disassembly and re-
assembly, yet insuring accurate relative positioning of
parts when assembled, the outer nozzle is formed as a
tube that is part of an inner shell and projects through
and in spaced relation to a sleeve of an outer shell, so as
to define a secondary air inlet, the tube and sleeve being
so formed and interengageable that they are secure
against accidental disengagement, and will snap into cor-
rect assembled relationship, and so remain during use.

The function of the secondary air is to augment the
primary gaseous vehicle for the mist droplets, and to di-
rect them through the outer nozzle, hence the inner shell
is so formed that it will at least divert radially and evenly
outwardly inflowing secondary air, and avoid conflict
thereof with the counterflowing primary air, and prefer-
ably that it will lead the secondary air to a location adja-
cent or behind the primray air discharge and the droplets
picked up thereby, before permitting the secondary air to
mingle with the primary air and to flow in the direction
of discharge through the outer nozzle.

These objects, and others that will become apparent
hereinafter, are achieved according to the present inven-
tion by a structure that is simple and inexpensive.

The nebulizer is shown and described herein in pre-
ferred and representative forms, and the novel features
and combinations incorporated therein will be set forth
in the claims.

FIGURE 1 is an isometric view, partly broken away,
showing the nebulizer assembled and ready for use.
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FIGURE 2 is an exploded isometric view of the parts
that are shown assembled in FIGURE 1.

FIGURE 3 is an isometric view of the base and asso-
ciated separate body, disassembled as for cleaning, but
still held one to the other.

FIGURE 4 is a side elevational view of the assembled
nebulizer, with its closure cap in place, ready for trans-
porting, prepared for use.

FIGURE 5 is an axial elevation through the nebulizer,
with the closure cap removed but not separated from the
shell.

FIGURE 6 is an end é€levation of the nebulizer, as seen
at the line 6—6 of FIGURE 5.

FIGURES 7 and 8 are cross sectional views at the re-
spective lines 7—7 and 8—8 of FIGURE 5.

FIGURE 9 is a side elevational view, from a viewpoint
90° removed from that of FIGURE 4.

FIGURE 10 is an axial sectional view, similar to FIG-
URE 35, of a slightly modified form of the nebulizer.

The nebulizer, as stated above, can be readily molded
of plastic material, and will be described as of such ma-
terial, which has some inherent flexibility and resilience.
It comprises an outer shell 1, of generally tubular shape,
of transparent plastic. At one end it is formed with a
sleeve 11, which projects within its interior, and which
will normally project exteriorly of the shell 1. At its op-
posite end the shell 1 is formed for securement to -and
ready separation from a base 3; for example, these may
be complementally threaded, at 10 and at 30. A sealing
ring 12 received within a groove in the base that is aligned
with the end of the shell 1 is compressed by screwing
home the shell upon the base, which prevents leakage at
this point. An inner nozzle 31 upstanding centrally of the
base directs primary air from an external source, such as
the hand bulb B secured to the exterior end 32 of nozzle
31, with entrained medicament, through the sleeve 11, as
will appear more fully hereinafter.

The reference herein to primary air, delivered at the
inner nozzle 31, is to the usual gas employed here, but the
term “air” is to be understood as including any suitable
gas, such as oxygen, oxygen-enriched air, oxygen and
helium mixed, Freon, or other gas, supplied under some
pressure,

A third principal part is the inner shell 2, which is nor-
mally of transparent plastic. This inner shell is formed
with an integral tube 21 of a size to fit within the sleeve
11, spaced from the sleeve’s interior wall, thereby to de-
fine an annular secondary air inlet passage 20. The tube
21 constitutes an outer nozzle, and preferably terminates
somewhat beyond the outer end of sleeve 11; this spacing
between the inlet for secondary air, at the outer end of
sleeve 11, and the outlet for air and droplets at the outer
end of tube 21, avoids conflict between the oppositely
moving inlet and outlet airflows.

Liquid stored within the shell 1 will have access, while
the nebulizer is being carried, to the air inlet passage
20. That passage is sufficiently small that it would be
difficult to clean it thoroughly unless the tube 21 and
sleeve 11 can be wholly separated, yet accuracy in their
assembled relationship is necessary to proper functioning.
In order to serve these several needs the shell 1 and its
sleeve 11, and the shell 2 and its tube 21, are interengaged
by relative axial movement, and by means that will in-
sure their interengagement in correct operative relation-
ship. The exterior of the tube, at widely spaced angular
intervals, has axially separated spaced lugs 24 and 25
which engage the interior wall of sleeve 11 to center the
tube within the sleeve. They obstruct the secondary air
passage 20 negligibly. Shoulders 26 on the tube are lo-
cated to engage the sleeve’s inner end, thereby to govern
the relative axial position of the two. The interior wall
of the sleeve is slightly constricted at 13, and when the
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tube 21 is pushed to its operative position relative to the
sleeve 11, the lugs 24 are so located that they snap past
the constriction at 13. This holds the tube and sleeve,
and the integral inner and outer shells, respectively, in
correct operative relationship, against accidental displace-
ment.

The primary function of the inner shell 2 is to distrib-
ute the inflowing secondary air rather uniformly out-
wardly so that it will not obstruct outflow of primary air
through the outer nozzle 21, until it can be drawn
uniformly inwardly towards the inner nozzle by the dis-
charge from the inner nozzle, and will join with that dis-
charge flow. While it has been found to function thus
if it is merely flared, as at 22, within the interior end
of sleeve 11, so as to direct the secondary air towards
the interior walls of shell 1, it is preferred that it also
include a skirt 23 that terminates in the vicinity of the
discharge end of the inner nozzle 31. So arranged, the
sec:ondary air will mingle with the primary air only as
the secondary air is drawn in the same direction as the
primary air, and no counterflow or eddy currents can
occur.

The inner nozzle 31, projecting from the base 3 towards
the interior of the shell 1, and aligned with the outer
nozzle 21, is arranged exteriorly of the base for con-
nection to a source of primary air, as that term is defined
above, under some pressure. As has already been ex-
plained, its externally projecting end 32 is shown as
fitted with a hand bulb B, constituting such a source.
Any other suitable source may be employed.

The space within the shell 1, closed by the base 3,
receives a small amount of liquid. This is illustrated in
FIGURES 5 and 10 at L. The liquid can be introduced
through the outer nozzle 21. Within this liquid space is
accurately located a separate body or assembly that con-
sists of an eduction passage such as a capillary tube 4,
a baffle such as the ball 40, and supporting structure in-
cluding a locating ring 43 of a size and shape to fit closely
the inwardly projecting discharge end of the inner nozzle
31. Located thus, the discharge from the nozzle 31
passes the discharge end of capillary tube 4. The pick-
up end of that tube is in the same way located below
the surface of liquid L, and discharge from nozzle 31
educts liquid from capillary tube 4, directing it towards
the outer nozzle 21. Immediately in its path is the baf-
fle 40. The liquid, impinging upon the baffle 40, is
nebulized, or broken into tiny droplets comstituting a fog
or mist, and the primary air, and secondary air that
mingles therewith, serves as a vehicle to convey such
particles out at the discharge end of the outer nozzle.

The eduction passage will ordinarily take the form
of what, in this art, is usually termed a capillary tube. It
can take other forms, and any narrow passageway, within
which liquid is caused to rise to the exit of nozzle 31 by
the eduction effect of primary air moving past such exit,
is to be understood as included within the terms “capil-
lary tube” or “eduction passage,” as such terms are used
herein.

The separatc body just described is small, and if it
were capable of being wholly separated from the base
when parts must be cleaned it might easily be lost or
damaged. To avoid this the separate body is connected
to the base in a manner that permits its removal for
cleaning, but precludes usual or accidental complete
separation. To this end a ribbon 41 of somewhat flexi-
ble plastic material is secured—for instance pivotally—
at 4la to the separate body, and is similarly secured at
41b to the base 3. The latter connection, or at least one
of the two connections, can be disengaged by forcing the
resiliently deformable plastic, but will not disengage ac-
cidentally. The ribbon 41 is sufficiently stiff, and so
curved, as to fit within the curve of the base. The
separate body 4, 40, 43 can be lifted from the inner
nozzle 31, yet the ribbon 41 retains it against complete
separation from the base.
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The outer end of outer nozzle 21, and of its surround-
ing sleeve 11, have a closure cap 5 fitted to them, by
means of which spilling of liquid is avoided while the
nebulizer is being carried in a handbag or a pocket. This
is a part that could easily be lost, so it is secured to the
nebulizer in a manner similar to the securement of the
body 4, 40, 43. A somewhat flexible ribbon 50 of flexi-
ble plastic material is fixed to the cap 5, and at its op-
posite end it is anchored to the shell. A T-shaped stud
35 stands out from the periphery of the base 3, between
spaced abutments 36. A head 51 on the end of the rib-
bon 50 is slotted, at 52, to fit the T-head of stud 35 when
turned laterally, but the abutments preclude such turning
unless intentional. The slot 52 permits the ribbon to
move in the axial direction sufficiently to lift the cap 5 off
the outer nozzle, or to reseat it thereon, and the rotatable
mounting of the ribbon about its stud 35, even ‘though
limited, enables the cap to be pushed aside when the
liquid is to be discharged. The limited flexibility of
the ribbon will prevent its getting in the way.

In order to locate the separate body 4, 40, 43 cor-
rectly rotationally about the inmer nozzle 31, a rim 33
surrounding the nozzle 31 is interrupted at 34, to Te-
ceive a heel 44 of the separate body when the ring 43 is
pressed home upon nozzle 31. The closure cap 5 should
be beneath the outer nozzle 21 during usage of the
nebulizer, and the heel 44 in its notch 34 assures that
the pick-up end of capillary tube 4 will be lowermost,
within the liquid L, when the nebulizer is held with the
cap 5 below the nozzle 21.

I claim as my invention:

1. A nebulizer comprising an outer shell formed with
an inwardly directed sleeve at one end, an inner shell
formed with a tube fitting within and spaced from the inner
end of said sleeve to define a secondary air inlet, and con-
stituting an outer nozzle, said inner shell flaring at the
inner end of its tube to direct the inflowing secondary air
along the interior wall of the outer shell, a base remov-
ably secured to the outer shell, at its end opposite the
sleeve, to define within that shell a liquid space, an inner
nozzle carried by said base in alignment with and directed
through said tube, said inner nozzle being arranged, ex-
teriorly of the base, for connection to a source of primary
air, and means, including an eduction passage communi-
cating at one end with the liquid space, located intermedi-
ate the inner and outer nozzles, for discharging a mist of
such liquid, with a vehicle of primary and secondary air,
through the outer nozzle.

2. A nebulizer as in claim 1, the inner shell including
a skirt projecting towards the base from its flared periph-
ery, to the vicinity of the eduction passage, but spaced
from the interior wall of the outer shell.

3. A nebulizer comprising an outer shell closed to de-
fine a liquid space, and formed with a sleeve, an inner
shell within said outer shell and formed with a tube fitting
within said sleeve and constituting an outer nozzle, means
within the outer shell to pick up and discharge a liquid
mist through said outer nozzle from the liquid space, said
sleeve and tube including means complementally engage-
able by their relative axial movement to retain the tube
and the inner shell of which it is a part interengaged and
correctly positioned relative to said pick-up and discharge
means, but spaced apart throughout substantially their
entire peripheral surfaces.

4. A nebulizer as in claim 3, wherein the inner wall of
the sleeve is constricted between its ends, the outer wall
of the tube having a series of radial spacers angularly
spaced about it, axial stop means interengageable between
the tube and the sleeve to limit their relative axial move-
ment, and the radial spacers being located axially relative
to said axial stop means to move past the sleeve’s constric-
tion just prior to interengagement of the axial stop means.

5. A nebulizer as in claim 3, wherein the tube projects
farther outwardly than the surrounding sleeve, at their out-
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er ends, the liquid pick-up and discharge means for the
mist being directed outwardly axially of the tube.

6. A nebulizer comprising an outer shell and a remov-
able base cooperating to define a liquid space, means
opposite said base defining an outer nozzle for discharge
of liquid from such space in the form of a mist, an inner
nozzle projecting into- the interior of said shell from the
base, and towards said outer nozzle, said inner nozzle
being arranged exteriorly of the base for connection to a
source of primary air, a separate body disposed interiorly
of the shell, said separate body comprising a capillary
tube arranged at its pick-up end for communication with
the liquid space and at its delivery end aligned with the
discharge from said inner nozzle, a baffle disposed inter-
mediate the delivery end of the capillary tube and said
outer nozzle, a ring fitting about the inner nozzle to posi-
tion said separate body correctly relative to the two nozzles
and to the liquid space, and a flexible ribbon secured at one
end to said separate body and anchored at its other end to
said base, whereby the ring of the separate body is remov-
able from the inner nozzle, but the separate body remains
tied to the base.

7. A nebulizer comprising an outer shell formed with
a sleeve, but otherwise closed to define a liquid space, an
inner shell within said outer shell and formed with a tube
fitting within and spaced from said sleeve, constituting an
outer nozzle, means within the outer shell to pick up liquid
from the liquid space and to discharge it as a mist through
said outer nozzle, a removable closure cap arranged to fit
and close the outer end of the sleeve and tube, a flexible
ribbon interconnecting said closure cap and the outer
shell, said ribbon being slotted lengthwise at one end, and
a stud at this end projecting from the member to which
it connects, through said slot, to enable movement of the
cap lengthwise of the sleeve and tube, for engagement
therewith or disengagement therefrom.

8. A nebulizer as in claim 7, wherein the stud is T-
headed, the T-head being disposed transversely of the rib-
bon’s slot, and abutments upon the member to which the
ribbon connects, limiting rotation of the ribbon about the
stud, thereby preventing accidental disengagement of the
ribbon from the stud.

9. A nebulizer as in claim 8, wherein the ribbon is
slotted at its end distant from the closure cap, and where-
in the T-shaped stud is outstanding from the shell, in
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position to be engaged with one end of the slot when the
cap is fitted upon the outer nozzle, and with the other end
thereof when the cap is removed, the T-head of said stud
being disposed in relation to the abutments to retain the
ribbon unless the same is rotated angularly about the stud
from its fitted-on position, beyond the amount of rotation
permitted by the abutments.

16. A nebulizer comprising an outer shell formed with
a sleeve at one end projecting both inwardly and out-
wardly of the shell, an inner shell formed with a tube
spaced from but fitting within said sleeve by their rela-
tive axial movement, to define between them a secondary
air inlet, said inner shell flaring within the outer shell to
direct inflowing secondary air along the interior wall of
the outer shell, a base removably secured to and closing
the outer shell, opposite its sleeve, and cooperating with
the outer shell to define an interior liquid space, an inner
nozzle projecting inwardly from the base towards the
outer nozzle, and arranged exteriorly of the base for con-
nectjon to a source of primary air, a separate body within
the outer shell, said separate body comprising a locating
ring surrounding the inner nozzle, a capillary tube opening
at its pick-up end to the liquid space, and at its discharge
end registering with the discharge from the inner nozzle,
and a baffle supported intermediate the discharge end of
the capillary tube and the outer nozzle, a flexible ribbon
anchored at one end to the separate body and at its other
end to the base, a closure cap fitting upon the outer end
of the outer nozzle, and a second flexible ribbon anchored
at one end to said cap and at its other end to the base, and

arranged to permit axial removal and replacement of said

closure cap, and its movement aside for use.
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