
United States Patet 1191 
Van Amerongen et al, 

1111 3,892,235 
[451 ,llully 1, 11175 

154] MULTI-USE INHALATION THERAPY 
APPARATUS 

[75] Inventors: Edward Van Amerongen, Wilmette; 
Glenn Lee Beall, Gurnee; ,llohn 
Charles Clark, Zion; Richard Joseph 
Reilly, Deer?eld, all of I11. 

[73] Assignee: Respiratory Care, lnc., Arlington 
Heights, 111. 

[22] Filed: July 31,1973 

[21] App1.l\lo.:384,267 

Related US. Application Data 
[62] Division of Ser. No. 166,417, July 27, 1971, Pat. No. 

3,804,280. 

[52] US. 61. ......... .. 128/194; 128/D1G. 2; 141/308; 
261/DIG. 48 

[51] Int. Cl .......................................... .. A611m 15/00 
[58] Field of Search ......... .. 128/194, 193, 185, 186, 

128/187, 272, DIG. 2; 141/360, 363, 364, 
308, 330 R, 309; 206/56 R, 56 A; 137/453, 

454; 261/DIG. 48, DIG. 65, 119 R; 239/338, 
370 

[56] References Cited 
UNlTED STATES PATENTS 

1,241,352 9/1971 Doering et a1. ................... .. 141/330 
1,538,483 5/1925 Grantham . . . . . . , . . , , . .. 141/363 

1,873,189 8/1932 Davisson et al.. . 261/119 R 
1,972,962 9/1934 Weber . . . . . . . . . I . . . . . . , . . . .. 137/453 

3,542,240 11/1970 Solowey ........................ .. 128/214 C 
3,746,000 7/1973 Edwards ...................... .. l28/DIG. 2 

FOREIGN PATENTS OR APPLICATIONS 

1,056,065 4/1959 Germany ..................... .. l28/DIG. 2 

Primary Examiner—-Richard A. Gaudet 
Assistant Examiner-Henry J. Recla 
Attorney, Agent, or Firm—Eric P. Schellin 

[57] ABSTRAKCT 
Nebulizing apparatus adapted particularly for use in 
ultrasonic-vibration induced nebulizing inhalation 
therapy systems. The nebulizing apparatus hereof par 
ticularly includes an aseptically liquid ?lled container 
to serve as a nebulizer reservoir, which container is 
disposed for superimposed cooperation with and upon 
a container-supporting housing embodying a cup-like 
nebulizing chamber. The bottom of the container has 
a recessed neck-like duct terminated in a breachable 
seal which aseptically isolates the liquid therein. The 
necklike duct cooperates with a complemental socket 
on the upper part of the container-supporting housing 
of the nebulizing chamber. Supported within the 
chamber and socket are combined seal penetrating 
and-?uid-conduit means, whereupon assembly of the 
container and housing effects breaching of the seal to 
permit the liquid to be admitted in a predeterminable 
amount into the cup-like nebulizing chamber. The 
amount and subsequent replacement flow of liquid 
from the reservoir being effected by the relative verti 
cal spacing of ori?ced lower end portions of dual pas 
sages in the combined penetrating-and-conduit means, 
of which the lowermost ori?ce is below the liquid level 
and the other lower end ori?ce is generally level with 
and periodically covered and uncovered by varying 
levels of the liquid responsive to periodical forming of 
an air lock to permit intermittent feed of liquid from 
the reservoir into the nebulizing chamber. The bottom 
of the nebulizing chamber includes an ultrasonic vi 
bration permeable window for cooperation with an ul 
trasonic vibration producing base. The nebulizing 
chamber has ?uid inlet and outlet conduit connectors 
above the normal level of the liquid in the nebulizing 
chamber. 

9 Claims, 4 Drawing Figures 
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MULTll-IUSE INHALATION THERAPY APPARATUS 

This is a division of application Ser. No. llddAllW, 
filed July 27, 1971, now issued as US. Pat. No. 
3,804,280) on Apr. 16, 1974. 

FIELD OF THE INVENTION 

The present disclosure relates primarily to nebulizer 
means a container and support means wherein the 
combination is useful in inhalation therapy and the 
container has usefulness in both as a liquid container 
for storage and as a part of the inhalation producing 
means. 

BACKGROUND OF THE INVENTION 

Inhalation therapy is an art of treating with oxygen 
having a relatively high moisture content. The moisture 
may be provided by humidi?cation of oxygen or atom~ 
ization of water. Apparatus known as humidi?ers are 
adapted for effecting the former by discharging into the 
atmosphere oxygen which has been broken into bub 
bles and has been forced under pressure through a vol 
ume of water. Apparatus known as nebulizers are 
adapted for effecting the latter by discharging into the 
atmosphere water which has been broken into a mist of 
?ne drops. 
A conventional humidi?er comprises a water con~ 

tainer of glass fabrication with an upper closure. A 
metal oxygen supply tube extends through the closure. 
It carries a radial perforated plate at its lower end for 
breaking up oxygen, introduced under pressure 
through the tube, into bubbles. As the bubbles rise 
through the water, they become moisture coated for 
discharge into the atmosphere. 
While there are several heretofore known types of 

nebulizers, a conventional nebulizer of the type with 
which this disclosure is concerned comprises a water 
container of glass fabrication with an upper closure. A 
venturi tube which may be of rigid plastic fabrication 
is associated with the closure. It utiliizes oxygen under 
pressure to atomize water in the container and force 
the atomized water through a tube opening into the at 
mosphere. 
Disposable humidi?ers and nebulizers, according to 

some conventional practice, are provided by manufac~ 
turers in completed condition with sterile water. There 
fore, an institution, such as a hospital, is required to 
have an inventory of humidi?ers and nebulizers, each 
with its water container, if it is to satisfy all require 
ments. Due to the high cost attendant using conven 
tional inhalation therapy apparatus, many institutions 
use reusable humidi?ers and nebulizers. It will be ap 
preciated that this practice creates a burden on trained 
personnel, already in short supply. Moreover, whether 
it produces the desired economy is highly disputable. 
As a consequence considerable effort has been ex 

pended to develop a sterilized pre?lled container selec 
tively adapted as a reservoir for a humidi?er or a nebu 
lizer. With regard thereto there are now pending appli 
cations on such devices as exempli?ed by Ser. No. 
856,756 of David Allan et al., ?led Sept. lltlt, 11969 enti 
tled: “Inhalation Therapy Apparatus”, now abandoned 
in favor of continuation application Ser. No. E??u?dél, 
and Ser. No. 36,340 of Glenn L. Beall, filed May llll, 
I970 entitled: “Nebulizer” now US. Pat. No. 
365249115. 
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2 
The invention contemplated herein carries the inven 

tive concept to further fruition. In the foregoing a 
method for humidifying and nebulizing has been de 
scribed. Both are accomplished directly from the pre 
?lled container. Another method for nebulizing is by 
ultrasonic means, wherein portions of the water are dis 
pensed into a suitable receptacle and the nebulization 
occurs therefrom. To accomplish this from a pre?lled 
container is one of the features of the present invention 
along with the structure of the container to impart fur 
ther usefulness thereto. 

SUMMARY OF THE INVENTION 

To effect the foregoing of the invention a container 
is provided comprising part of the nebulizing means for 
inhalation apparatus. It comprises a body having a 
chamber de?ning a nebulizer reservoir for a liquid. A 
first duct is integrally connected with said body and has 
a passage with an end portion ?uidly connected with 
said chamber below the normal liquid level. A second 
duct is integrally connected to said body above the nor 
mal liquid level in the chamber. A third duct is inte 
grally connected to a recessed portion in the bottom of 
said chamber. A breachable seal defines a penetrable 
sterile barrier integrally fashioned with each of said 
ducts for isolating a liquid in said chamber. In accor 
dance with the aforementioned copending applications 
means on the ?rst duct enable selective operation of 
said container as a humidi?er reservoir and a nebulizer 
reservoir. The second duct after breaching is useful for 
dispensing therethrough bubbled oxygen laden with a 
relatively high quantity of moisture removed from the 
container or the breached duct may have water poured 
therethrough. To assist in this end a fourth breachable 
duct is provided and is located near the upper end por 
tion of said passage. The fourth duct when breached 
provides displacing air to the container when it is 
tipped to pour liquid therefrom through the second 
duct. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the ensuing description reference is made to ac 
companying drawings in which: 
FIG. l is a view of a container embodying the inven 

tion and being partially elevational and partially sec 
tional; 
FIG. 2 is a top view of the container; 
FIG. 3 is a view taken along section line 3—3 on IFIG. 

Tl; 
FIG. 4 is an enlarged vertical sectional view of the 

penetrating means for the third duct. 

DETAILED DESCRIPTIONS OF THE 
ILLUSTRATED EMBODIMENTS OIF THE 

INVENTION 

Referring now more particularly to the drawings es 
pecially taken in conjunction with FIGS. 1 and 2, a con 
tainer generally designated MD is shown vertically ori 
ented. It is composed of a body I2 having therein a 
chamber llél which de?nes a reservoir for water 11.6 for 
instance. Body 12 has a bottom 1%. A passageway 19 
is in communication with the bottom portion of the 
body I2 and extends upwardly outside said body 12 
and terminates in a duct 2&1} which lies atop the upper 
most portion 22 of body 312. The duct extends upwardly 
generally centrally with respect to the body. An exter 
nal thread 24 is fashioned on the wall of duct 26}. The 
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duct is closed to the outside by a breachable seal 25. 
The passageway 19 has a secondary duct 26 located at 
a point prior to the beginning to said duct 20. The sec 
ondary duct 26 terminates in a breakaway seal 30. The 
seal 30 has an extension 32 which is used as a lever to 
break the seal 30 off. A ?nger hold tab 34 extends be 
tween the duct 26 and the passageway 19 in order to 
give a ?nger hold when breaking the seal 30. When 

, opened duct 26 provides a small opening for the admis 
sion of displacing air when required; at other times the 
opening remains sealed. 

It will also be seen that the body 12 has a depressed 
area 36. The passageway 19 is therefore separate from 
the body 12 where it is depressed, thereby a portion of 
the passageway provides an excellent handgrip for the 
container. The use thereof will be seen later. 
A duct 40 is positioned near the top of body 12 and, 

of course, somewhat off center. The duct 40 has an ex 
ternal thread 42. The duct 40 is closed to the ‘outside 
by a breachable seal 44. 
When it is desired to use the container as a pour bot 

tle, the seal 44 is punctured with a suitable means to 
provide access to the contents within the body 12. In 
order to provide displacing air, seal 30 is removed by 
raising extension 32 which will snap off the seal 30 pro 
viding a relatively small hole. The container is then 
gripped by the passageway 19 with the ?ngers and hand 
while the‘ thumb is placed easily over the small hole 
now‘extant in duct 26. The container is tipped so that 
water is dispensed from the body 12 through the punc 
ture in sea] 44. The dispensing rate of the water is con 
trolled by the degree of tipping of the container and the 
amount of air permitted to be entered through duct 26. 
The thumb of the user is used to act as a, valve. 
When the container is not too large it may be appro 

priate to grasp the body 12. To prevent dropping of the 
body 'a. series of vertically aligned depressions 46 are 
located about the periphery of the body 12. 

In the situation where the container of the present in 
vention is, to be utilized as a nebulizer reservoir or a 
part of the nebulizer apparatus to be described in more 
detail hereinafter, the water is aspirated through vduct 
20, after having the seal 25 punctured by similar means 
and manner described in the aforementioned continua 
tion application Ser. No. 336,684 and Beall U.S. Pat. 
No. 3,652,015 issued Mar. 28, 1972. In this operation 
seal 44 will also be' broken to provide displacing air 
therethrough. When the container 10 is to be employed 
as a humidi?er, then seal 25 is punctured and oxygen 
is introduced therethrough by means of a suitable ?t~ 
ting which is screwed onto threads 24. The oxygen is 
fed to the bottom of body 12 through passageway 19, 
where it bubbles upwardly in the body 12. In duct 40 
seal 44 is punctured and a suitable fitting is screwed on 
the duct 40. The fitting is the terminus for a suitable 
hose to carry ‘the .now highly humidi?ed oxygen to the 
site of use. The ?ttings of the type that are applicable 
are described in copending application Ser. No. 
856,756,‘ mentioned in the foregoing. y 

In still another manner, it is pointed out that the body 
12 has molded slight generally arcuate or circular re 
cess 52 atthe bottom thereof. A second more pro 
nounced recess'54 is located concentrically with re 
spect to the-?rst mentioned recess. The second recess 

> 54 may be diametrically disposed as shown in dotted 
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lines in FIG. 2, and terminates with a centrally located , _ 
center portion 56. A duct 58 extends downwardly 

4 
therefrom and represents a fourth duct of the container 
10. The duct 58 is spaced from the side wall 60 of the 
second recess and terminates on the approximately 
same plane as the ?rst recess 52. The duct 58 has an ex 
ternal thread 62 and a breachable seal 59. ' 
From FIG. I ‘it will be seen that the container 10 

comprises part of a novel nebulizer apparatus, and rests 
on a cup nebulizer 64 which has a bottom 66 and up 
standing side wall 68. While cup 64 may be open at the 
top, more preferably it is closed by a top wall except for 
a neck-like internally threaded socket 69 for comple 
mental assembly with the externally threaded duct 58, 
in the manner such as disclosed in Said Beall U.S. Pat. 
No. 3,652,015..“ the top of the cup 64 were left open, 
the upper edges of the side walls would cooperatively 
seal with the bottom of the container, and the threaded 
socket 69 would have to be supported by any suitable 
means such as a spider means in conjunction with the 
upper portions of the side walls 68. The container 10 
rests on the upwardly facing edge of the cup in the area 
as top wall of the ?rst recess 52. The cup 64 is adapted 
to contain a quantity of water 70. The cup 64 is pro 
vided with a nipple 72, connected tangentially, at the 
side thereof to which is connected a conduit 74 for 
compressed air or oxygen. At the other side of the cup 
is another nipple 76, also connected tangentially 180° 
from the nipple 72, to which is attached a conduit 75 
for carrying away the now moisture laden oxygen or 
air. Baf?es 72A and 76A provide for turbulent flow. 
The cup 64 is positioned on an ultrasonic producing ap 
paratus 77 which is of a conventional type. So that the 
ultrasonic vibrations can get through, an ultrasonic per 
meable window 78 is provided as a portion of the bot 
tom 66 of the cup 64. Although this may not'be neces 
sary. 
Mounted within the con?nes of the cup 64 is a ‘com 

bined puncturing and dispensing tool 79 constituting ' 
seal-penetrating and conduit means. Thetool 79' in 
cludes a spider-like support structure 80 which radiates 
with four spokes towards the inner side wall 68 and is 
secured thereto by any well known manner as‘by glue 
or heat welding, for instance. The support structure 
may be molded into cup 64 as by blow molding. FIG. 
3 illustrates more clearly the spider arrangement with 
respect to the support structure 80. 
The support structure 80 has a relatively short tubu 

lar center element 81 into which is rigidly mounted a ' 
puncturing tube 82 which terminates at its uppermost 
end in a seal-penetratable point 83 as seen from FIG. 
4. Point 83 is surrounded concentrically with the screw 
threaded socket 69 so that the breachable seal 59 of the 
container 10 is punctured as the cup is mounted to the 
container bottom. The bevel of the point has two ori 
?ces 84 and 85, respectively. The tube 82 is divided 
into two separate channels 86 and 87 by wall 88 
therein. As seen from FIG. 4 channel‘ 86 terminates 
somewhat below the water level while channel 87 ter 
minates at the water level. When the water level falls 
below that shown in FIG. 4 ambient air is pulled up 
through channel 87 to displace a sufficient quantity of 
water which ?ows downwardly through ‘channel 86 to 
bring the water level back up to the same level until the 
lower end of channel 87 is again covered with water. As 
no other openings are provided the water in the body 
12 will be slowly dispensed fromthe bottom and atmo 
spheric pressure will keep the remainder of the'water 
from running out until needed. 
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It will be seen that the puncturing tube functions both 
as a breach tool for seal 59 and as a dispensing and 
level control means for the water in the body. The 
breach may be accomplished at the moment when the 
container is positioned on the cup 64 or vice versa. 

In this mode the nebulization is achieved under the 
aegis of the ultrasonic vibrations as opposed to the aspi 
ration techniques when duct 20 is employed. The use 
fulness of this system will be obvious when it is consid 
ered that a much larger liquid container may now be 
employed for long time continued operation. The ma 
terials of fabrication for the container will of course be 
plastic as it permits aseptic ?lling while molding. Other 
suitable materials may be employed. 
While there have been shown and described particu 

lar embodiments of the invention, it will be obvious to 
those skilled in the art that various changes and modi? 
cations may be made therein without departing from 
the invention and, therefore, it is aimed to cover all 
such changes and modi?cations as fall within the true 
spirit and scope of the invention. 
What is claimed is: 
l. Nebulizing apparatus adapted particularly for use 

in ultrasonic-vibration-induced nebulizing inhalation 
therapy systems, said nebulizing apparatus comprising 
in combination: 

a. a liquid container having a body de?ning a nebu 
lizer reservoir chamber for and containing a prede 
termined amount of liquid; 

b. said container body having an upper portion with 
at least one neck portion and a lower portion with 
a generally planar bottom provided with a pro 
nounced recess therein extending longitudinally 
toward said upper portion; . 

c. a duct integral with said body generally centrally 
within said recess, and communicating with a lower 
interior part of said reservoir chamber and the liq 
uid therein; 

d. said duct having an axis and extending axially 
downward, and terminating in a closed breachable 
seal de?ning an integral penetratable sterile barrier 
for aseptically isolating the liquid in said chamber; 

e. a container-supporting housing having a bottom 
and upwardly extending side walls de?ning a cup 
like nebulizing chamber beneath said container, 
said housing side walls having upper portions in 
physical contact with said container bottom during 
nebulizing operation; 
penetrating-and-conduit means for penetrating said 
breachable seal in a generally axial manner, and 
connected with and supported by housing 
connected support means for disposition in a gen 
erally vertical manner; 

g. said penetrating-and-conduit means including a 
generally vertically oriented elongated tubular 
member having an upper seal-penetrating end, and 
an opposite lower end extending downwardly 
within said nebulizing chamber but spaced above 
said housing bottom thereof, whereby 

h. said seal-penetrating end penetrating said breach 
able seal of said duct when the liquid-?lled con 
tainer is operatively mounted on said housing, 
whereby the liquid in said reservoir chamber is per 
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t5 
mitted to flow by gravity into said housing; through 
a part of said conduit means thereof; and 

i. said housing having inlet means for introducing of 
a gas thereinto, and further having outlet means 
through which moisture-laden gaseous fluid is dis 
charged during nebulizing operation. 

2. The apparatus as de?ned in claim ll, wherein 
the conduit means of said penetrating-and-conduit 
means (paragraph g) includes dual vertical pas 
sages within said tubular member and having re 
spective upper orifices in said upper penetrating 
end, and having respective lower ori?ces terminat 
ing in vertically longitudinal spaced relationship, 

whereby the lowermost of said lower ori?ces is 
adapted to be disposed substantially beneath a sur 
face of a predetermined amount of liquid receiv 
able into said cup-like nebulizing chamber after 
breaching of said seal by said penetrating means, 
and the other of said lower ori?ces is adapted to be 
periodically essentially coplanar with and periodi 
cally closed off by the surface liquid during opera 
tion of said nebulizing apparatus; 

whereby during operation when said water in said 
nebulizing chamber falls below said latter lower or 
i?ce, ambient air is drawn upward through its pas 
sage and enters said container through said duct of 
paragraphs (0) and (d) to displace an amount of 
water therein which is thereby permitted to flow 
down the other passage to again raise the water 
level back up to the level of said lowermost orifice 
to cover it again. 

3. The apparatus as de?ned in claim 11 wherein said 
duct-terminated breachable seal is disposed generally 
coplanarly with said bottom of said container. 

4. The apparatus as de?ned in claim ll wherein said 
container bottom recess is disposed generally centrally 
of the container bottom and extends generally diamet 
rically fully across the bottom thereof. 

5. The apparatus as de?ned in claim ll, further in 
cluding in combination therewith ultrasonic vibration 
inducing means connected with said housing of said 
cup-like nebulizing chamber. 

6. The apparatus as defined in claim ll wherein said 
bottom of said container-supporting housing of para 
graph (e) includes an ultrasonic-wave-vibration 
permeable window as a portion thereof, and including 
ultrasonic-vibration inducing means disposed therebe 
neath in operative engagement with said window. 

7. The apparatus as de?ned in claim 11, wherein said 
container-supporting housing includes on an upper 
portion thereof, means for supporting and de?ning a 
neck-like socket for complemental connection with 
said duct of paragraph (c) and (d), said socket commu 
nicating with said nebulizing chamber de?ned within 
said housing. 

8. The apparatus as de?ned in claim '7', wherein said 
duct and said socket have complemental screw threads 
thereon to facilitate assembly. 

9. The apparatus as de?ned in claim ll, wherein said 
container bottom is provided with a shallow, generally 
circular recess, and the upper wall portions of said neb 
ulizing chamber are engaged in said shallow recess. 

n 


