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COMBINATION BULB AND INHALATION 
NEBULIZER FOR MEDCAMENTS 
Stanley L. Fox and Charles C. Coghlan, 

Los Angeles, Calif. 
Application January 31, 1938, Serial No. 187,888 

(C. 128-194) 4. Cains, 

Our present invention may be considered as a, 
further development or an improvement on our 
patent application for Nebulizing inhalator for 
medication, Serial No. 143,511, filed May 19, 1937, 
in which this case may also be considered as a 
continuation in part. 
The present invention includes the combination. 

of an inhalator for a liquid medicainent in Winich 
this is partially or completely atomized or vapor 
ized on the inspiration of the breath either 
through the mouth or nasal passages. In Some 
cases however a person requiring a treatment 
of the medicainent cannot readily develop a Sufi 
cient suction by inspiration. This applies espe 
cially to persons Suffering severely from asthma, 
or sinillar ailinents, also with children it is SOme 
times difficult to have them develop a sufficient 
Suction in inhaling the breath to properly atomize 
and vaporize the liquid, therefore an object and 
feature of this invention is a combination in 
halator and bulb atomizer in Which the atomizing 
and vaporization may be effected either solely in 
the active inspiration or Solely by the action of 
the fow of air by means of the bulb or if de 
sired the action may be combined by the bulb 
and the inspiration type of atomizer. 
A further characteristic of our invention resides 

in having the medicament reservoir in the form 
of an annular chamber preferably with the out 
side Wallis cylindrical and the inside Walls form 
ing a frustum of a cone as by this construction a 
large Space on the inside of the cone at the base 
is provided for the inflow of air when the device 
is used by inhalation. The apex of the cone is 
provided with a plurality of perforations forming 
inlet air ports and the injector tubes are Secured 
to a ring having the intake ends dipping into the 
reservoir, the ring being secured to the top of the 
frustunn. This ring therefore aligns the discharge 
end of the injector tubes in line With the inflow of 
air through the port.S. For the bulb action a cone 
shaped fitting is provided for the tip end of the 
bulb tube and in this case the port aligned with 
One of the tubes is very much Smaller than the 
Others. 
By this type of construction when the bulb is 

used practically all the air used for atomizing and 
nebulizing passes through the Small port in align 
ment With one of the ejector tubes and on account 
of the greater Velocity of air flow over that of 
the inspiration a greater quantity of the medica 
ment is atomized. However when the operation 
is entirely by the inhalation most of the air 
enters through the larger ports in alignment with 
preferably a plurality of ejector tubes. 
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Our invention also includes a dome shaped 
baffle secured to the inner end of the outlet Or 
Suction pipe by which the treatment is given by 
the mouth or nostrils and this baffle is operative 
to collect the larger globules of the liquid allowing 
these to drop off the lower edge of the domed or 
arch shaped baffle. ... Our invention also compre 
hends the use of a flutter valve. which may be at 
tached or detached to or from the main portion 
of the appliance, such -flutter valve being used 
Only on treatments by inhalation. 
Our invention is illustrated in connection with 

..the accompanying drawing, in which: 
Fig. 1 is a side elevation with the flutter valve 

a SSembly removed illustrating a buib. pump con 
nected at the bottom or base of the nebulizer. 

Fig. 2 is a Wertical diametrical section through 
the outlet or suction tube with the bulb. pump 
being disconnected and showing the flutter valve 
in a removed position. 

Fig. 3 is a transverse section on the line 3-3 of 
Fig. 1 in the direction of the arrows. 
In our construction. We employ a reservoir as 

Sembly unit which has a cylindrical outside 
Wall 2, an internally threaded rim i3, external 
threads at the lower portion it, an annular bot 
ton Wall 5, a conical inner wall if S except for the 
block f having radial sides 8. This block is 
formed Solid and integral with the base structure 
and has its lower edge 8' set upwardly from the 
plane of the bottom 5. A top wall 9 completes 
the closure of the reservoir assembly, but this 
has an annular notch 29 Onits periphery extend 
sing partly downwardly into the conical wall 6. 
This structure therefore provides an annular 
reservoir chamber 2. In the top there are a 
Series of inspiration air ports 22, three of these 
being shown and a Small air port 23 to pass the 
compressed air from the bulb pump. A tapered 
Socket 24 having a cone shaped duct 25 at the 
top is provided in the block in which the nipple 
of the bulb pump is inserted. 
The ejector tube, assembly 30 employs a ring 

3f which fits in the annular notch 20, the upper 
edge being substantially in alignment with the 
upper Surface of the top wall 9. The ejector 
tubes S2 are preferably molded with the ring on 
its Upper edge. Each tube is provided with a 
tapered discharge portion 33 having its orifice 34 
adapted to be in alignment with the ports 22 and 
One tube adapted to be in alignment With the 
Small port 23. The lower intake end 35 of reach 
tube extends into the annular reservoir. Three 
of these are shown aligning with the large in 
Spiration ports 22 and one with the small com 
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pressed air port 23. It is preferable to make up 
the ring with the ejector tubes assembled in the 
proper positions and then to cement the ring to 
the reservoir structure. This may be readily 
done by employing as a cementing medium. Ina 
terial which will cause a permanent adherence 
to the plastic composition of which the instru 
ment is made. 
The upper body portion 40 has a lower cylin 

drical part 4 with external threads 42 engaging 
the threads of the rim 3. A contracted Venturi 
throat 43 is connected by a gradual curve A4 to 
the cylinder 41 and expands by a complementary 
curve 45 to an upper cylinder 46. 
The cap assembly 58 employs a dome 5 with 

a molded tube 52 extending therethrough. The 
outer end portion 53 of the tube forms a. mouth 
piece or an end for inserting in a nostil. This 
is quite short so that the person using the device 
may place their lips close to the cylindrical Wall 
46 and the dome 51. The user can also thrust 
the tube into a nostril a sufficient distance to 
obtain a good suction on inhaling through One 
nostril at a time and of course keeping the mouth 
closed. The inner end 55 of the tube has an 
upwardly slanting Opening 56 facing towards the 
dome 50 and attached to the underside of the 
tube there is a deflecting baffle 5. The dome 
with the assembled tube 52 and the baffle 5 ls 
preferably assembled and secured to the main 
body portion at the circular line 58. 
A flutter valve assembly 65 employs a Cup With 

a cylindrical wall 66, a bottom Wall 67 with a large 
air inlet port or opening 68. A slight outwardly 
molded rim 69 is internally threaded and engages 
the threads 4. The flutter valve plate 70 rests 
on the base 67 forming a complete closure for the 
large air port 68. A compressor spring has its 
lower end resting on this valve plate and its upper 
end engaging the bottom 5 of the reservoir 
assembly unit . This makes the complete in 
stallation. In Fig. 1 for sake of clearness of ill 
lustration the flutter valve assembly is illustrated 

detached. 
as: manner of using the device with the flutter 
valve connected is substantially as follows: it 
will be understood that on disconnecting the body 
portion from the reservoir assembly which when 
built up includes the ejector tubes, the reservoir 
may be filled to the desired depth with the liquid 
medicament, these being preparations Which 
when atomized or nebulized develop Sone heal 
ing or soothing action. When inhaled either 
through the mouth or nostrils. Presining the 
user is inhaling through the mouth, the end 53 
of the tube 52 is thrust in the mouth and the 
person inhales through the mouth holding the 
nostrils closed. This causes an intake of air 
by creating a partial vacuum in the body portion 
and in the large coned intake 6 and also within 
the flutter valve chamber producing a lifting 
action of the valve plate 19 allowing inlet of air. 
The rapid upward flow of air in a straight ver 
tical line through the ports 22 and the Smaller 
port 23 thus developing an ejector action at the 
discharge end of the tubes 32. These as above 
mentioned at the intake end 34, immersed in the 
liquid, their upper ends above the liquid level SO 
that the rapid upward flow of the air on the in 
spiration atomized and nebulizes the liquid medi 
cament. The velocity of air flow is increased 
through the contracted Venturi structure 43 and 
at the upper cylindrical Section 46 the air fiOW 
again expands. This rapid expansion causes any 
globules which might be considered too large to 
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2,266,705 
deposit and collect on the baffle 57 below the in 
take. The air must flow upwardly inside of the 
dome 50 Which also collects any large droplets 
So that the air with the atomized medicament 
paSSing OutWardly through the tube 52 is in the 
form of a very fine spray or vapor. The globules 
Collect on the dome, the baffle 57 and on the 
Walls of the main body portion 4), fow down 
Wardly into the reservoir as the proper manner 
to use the device is with its axis vertical. 

It will be understood that when the flutter 
Valve assembly 65 is connected that the inspira 
tion action is intermittent whether the breath is 
inhaled through the mouth or through a nostril. 
While this has certain advantages in the atomiz 
ing action, this fiutter valve may be disconnected 
and the device used without the Sane in which 
Case there is a continuous upward flow of air 
through the large converging opening formed by 
the cone side 6. On the inspiration action mani 
festly most of the air enters through the large 
ports but a certain amount is also drawn up 
wardly through the small port 23. When it is 
desired to use the instrument with the bulb pump 
indicated by the numeral 75, these are con 
structed in the usual manner, the rubber bulb 
76, stem 77 and a nipple 78. The nipple is cone 
shaped to form a tight closure in the coned 
Socket 24. Therefore by means of the air pump 
a strong blast of air may be pumped upwardly 
through the Small port 23. When using the de 
Vice as a bulb atomizer the patient may at the 
Same time inhale the breath through the mouth 
or nostril or have the atomized medicament pro 
jected into the mouth, throat or nostrils without 
inhaling depending on the particular treatment 
to be given. When the device is used with the 
bulb pump entirely without inhalation there is 
an insufficient flow of air through the ports 22 
to draw any liquid through the ejector pipes 
aligned thereWith. It Will be manifest that the 
most complete and thorough treatment may be 
given by using the bulb and at the same time 
the user inhaling through the mouth piece 53. 
Then all of the medicament vaporized by the jet 
from the pump bulb plus the medicament vapor 
ized by the inspiration through the ports 22 is 
carried either into the mouth or the nostrils and 
thence to the various portions of the nose, throat, 
bronchial tubes or lungs to receive the treatment. 
In constructing our vaporizer it is desirable 

that the ring 3 may be cast or molded with 
the tubes 32 integral therewith, the tubes being 
straight and extending outwardly radially and 
each being formed with a core. The core may 
then be removed and after removal the tubes 
bent to the correct curvature to properly dip 
in the reservoir. The ring 3? as above mentioned 
may be readily cemented to the top of the coned 
base structure 6 With the orifice end of the 
tubes properly aligned with the various ports. 
The deflecting baffle 57 should be of greater 
diameter than the contracted portion of the 
Venturi throat 43. This baffle develops a rela 
tively important function in catching the larger 
globules of liquid. On account of the use of the 
Wenturi throat construction and this being fairly 
long, the air travels at a high velocity through 
the throat, the heavier globules of liquid there 
fore tend to travel in a straight line and thence 
Will impinge on this baffle 57. They then collect 
and flow to the edge dripping downwardly on 
the walls of the upper body portion 4G. The 
lighter particles and vapors are readily deflected 
around the periphery of the arch to the cap or 
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dome 50. Our construction gives practically a 
leak-proof instrument. Even when the reservoir 
is filled to the desired level the liquid will not 
run out of the ports 22 and 23 when the device 
is held in a vertical position. If turned on its 
side the liquid will occupy part of the reservoir 
and part of the lower cylindrical section 4. 
Presuming the instrument is inverted the done 
5 has sufficient capacity to retain the liquid 
without it flowing out of the tube 53 on account 
of the opening 56 being spaced from the inside 
of the dome. The flutter valve not only func 
tions to give an intermittent action of the device 
when assembled with the rest of the instrument 
and the bulb is not being used, but it also pre 
vents entrance of dirt and When the instrument 
is out of use, forms a substantially air tight 
closure. Then, as it is usual in this type of 
instrument to fit a rubber cap over the end of 
the tube 53, there is no circulation of outside 
air in the interior of the instrument, hence the 
liquid in the reservoir is not evaporated. This 
with certain medicaments is an important chair 
acteristic as it limits waste of the liquid and in 
Some cases the losing of its strength or its oxida 
tion or chemical change. Then again in using 
the flutter valve if a person accidentally blows 
in the tube 53, the flutter wave closes and pre 
vents discharge of the liquid medicament through 
the ejector tubes and outwardly through the 
ports 22 and 23. It will be readily appreciated 
that by our construction and having the body 
part 40 readily separable from the reservoir that 
the Whole device may be easily cleansed and for 
instance should the tubes be blocked they can 
be easily opened by inserting a fine wire through 
the tubes or by blowing air through the tubes 
with the bulb pump. 

It is important to note that our instrument 
is designed to be used as a bulb atomizer and 
an inhalation bulb nebulizer. When using the 
bulb it has been found that only a small port is 
necessary to react with the ejector tube, this 
being on account of the air flowing at higher 
velocity over the orifice of the ejector tube 
Whereas on inhalation the Velocity of air is 
usually much less and therefore it is necessary 
to have a larger port to accommodate a greater 
Volume of air to secure the Sane or equivalent 
nebulizing of a medicament. In view of the fact 
that the instrument may be used for inhalation 
and the bulb action at the same time, the patient 
receives the benefit of both types of application 
of the particular treatment. The small port 23 
is of such a size that it practically has no func 
tion when the device is used simply as an inhal 
ing nebulizer as most of the air enters through 
the larger ports 22. m 

Various changes may be made in the details 
of the construction without departing from the 
spirit or scope of the invention as defined by the 
appended claims. 
We cairn: 
1. An inhalator comprising in combination a 

hollow body having a recessed base With a flat 
top wall with one or more short ports through 
said top wall leading to the recess, there being 
an annular reservoir Surrounding the recess base, 
the upper part of the recessed base having an 
annular groove, a ring provided with an ejector 
tube for each port, the ring and the tubes being 
formed integral, the tubes being adapted to be 
straight radial tubes and bent downwardly to 
dip into the recess, the top of the ring being 
substantially on the level with the flat top of 
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3 
the recessed base, the discharge orifice of each 
tube being aligned with a port, the hollow body 
structure having an outlet means Spaced from 
the said ports for flow of nebulized medicament. 

2. An inhalator comprising in combination a 
hollow body having a recessed base with a flat 
top wall having at least two short air inlet ports 
therethrough, one port having means for attach 
ing an air pump and such port being much 
Smaller in Cross Sectional area than the other 
port, the hollow body having a reservoir for a 
medicament, an ejector means for each port 
extending into the reservoir and having an ori 
fice in alignment With the port, the ports and 
orifices being aligned to direct substantially 
parallel streams of atomized medicament, a tubu 
lar mouth piece connected to the upper end of 
the hollow body structure and having an inlet 
Substantially in alignment with the jets formed 
by the ports and the orifices whereby on inspira 
tion air is drawn in through the larger port and 
by means of an air pump an air stream is forced 
under pressure through the smaller port thereby 
directing the atomized liquid from both ports 
and orifices to the mouth-piece on inhalation. 

3. An inhalator comprising in combination a 
hollow body structure having an upWardly re 
cessed base with a fiat top Wall and forming an 
annular reservoir With the side of the body, the 
recessed base being provided with a relatively 
large air intake channel with an inspiration air 
port through the flat portion of the base, the 
recessed base also having a tapered socket for 
connection to an air pump and also having a 
Second air port for compressed air, the second 
port being much smaller in croSS Sectional area, 
than the first port and both ports being short 
Compared with their area, an ejector means 
having an inlet end extending into the reservoir 
and a jet orifice positioned in alignment with 
each port, the air stream through each port 
being adapted to develop substantially parallel 
upwardly directed streams of atomized medica 
ment from the orifice, the hollow body having 
a Venturi-like contracted section above the ports 
and Orifices and an enlargement above the con 
tracted section, an outlet for medicated vapor 
at the enlarged section, a baffle positioned in the 
enlarged section below the outlet, the baffle being 
of larger diameter than the contracted section, 
the air Stream from the ports and orifices being 
Substantially parallel to the center of the Wen 
turi-like contracted section. 

4. An inhalator comprising in combination a 
hollow body structure having a reservoir for a 
medicament at the bottom, a first inhalation 
operated ejector provided with an intake port 
which is short compared with its cross-sectional 
area, a second air pump operated ejector having 
a Second air port short compared with its cross 
Sectional area and being of much less cross 
Sectional area than the first port, an ejector 
tube associated with each port having an orifice 
and an intake end dipping into the reservoir 
portion of the hollow body, said ejectors being 
positioned to discharge parallel streams of atom 
ized medicament, the opposite end of the hollow 
body having a tubular mouthpiece for creating 
the Suction for inhalation and operation of 
the inhalation operated ejector and to transmit 
the vaporized medicament generated by both 
ejectors. 
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