
United States Patent (19) 
Camp 

11, 3,894,537 
(45) July 15, 1975 

(54) STEAM NEBULIZER 
Nat Camp, 912 Sunset Ave., 
Gettysburg, Pa. 17325 

(22 Filed: Feb. 7, 1974 
(21) Appl. No.: 440,350 

(76 Inventor: 

52) U.S. Cl.................................. 128/193; 28/209 
(51) int. Cl............................................ A61m 16/00 
58) Field of Search............................ 128/192-197, 

1 281187, 173. 1, 173.2, 209, 210; 261/78 A, 
DIG 76 

56) References Cited 
UNITED STATES PATENTS 

3,612,048 10/1971 Takaoka ............................. 128/195 
3,714,944 2, 1973 Price................................... 128/209 

HIGH-PRESSup 
Ale oR 
CXYoseN 

2% 
N 

1 

Primary Examiner-Richard A. Gaudet 
Assistant Examiner-Henry J. Recla 
Attorney, Agent, or Firm-Karl F. Ross; Herbert 
Dubno 

57) ABSTRACT 

A nebulizer with a downwardly open housing is seated 
atop a steam generator whose nozzle penetrates into 
the housing on one side of a baffle which intercepts 
the steam issuing from a lateral nozzle orifice. A Ven 
turi fitting connected to a source of pressurized air or 
oxygen creates suction in a channel partly obstructed 
by the baffle, the steam being thereby aspirated 
around the baffle together with ambient air entering 
the housing from below. The Venturi fitting is part of 
a hose clipped to the housing, this hose leading to a 
face mask allowing a patient to inhale the mixture of 
oxygen and moist air. 

11 Claims, 2 Drawing Figures 
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1. 

STEAM NEBULIZER 

FIELD OF THE INVENTION 
My present invention relates generally to a device, 

referred to, hereinafter as a steam nebulizer, for con 
verting water vapor into a fine mist to be used, for ex 
ample, in a respirator supplying moist breathing air or 
oxygen to a patient. 

BACKGROUND OF THE INVENTION 
Respirators are known in which preheated water is 

driven in a thin stream against a target so as to break 
up into small particles which mix with the surrounding 
air in order to moisturize same. Other systems use ul 
trasonic vibrations to fragmentize the water stream. It 
is generally desired to make the particle size as small as 
possible, preferably of 5 microns or less, so as to facili 
tate their penetration into the respiratory tract of a pa 
tient. However, the mist produced in this manner is not 
very stable since the water particles are not uniformly 
dispersed in the airflow and tend to coalesce, thereby 
forming larger droplets which settle out prematurely in 
the supply conduit as well as in the respiratory tract it 
self. The equipment is relatively complex and corre 
spondingly expensive, especially for home use; more 
over, unless the water is preboiled, sterile conditions 
are difficult to maintain. 

OBJECTS OF THE INVENTION 
The general object of my present invention is to pro 

vide an improved nebulizer for producing a stable mist, 
primarily but not exclusively for respiratory purposes 
as discussed above. 
Another object is to provide relatively simple means 

for producing such a mist under substantially sterile 
conditions. 

SUMMARY OF THE INVENTION 
I realize these objects, in accordance with my present 

invention, by providing a nebulizer whose housing has 
an internal channel partly obstructed by a generally 
transverse baffle, this housing have an entrance for am 
bient air communicating with the channel in the vicin 
ity of the baffle. A channel inlet on one side of the baf 
fle has means for directing a jet of steam against the 
baffle whereby steam particles are deflected into the 
surrounding air to form a mist; this surrounding air is 
constantly aspirated from the ambient atmosphere 
through the aforementioned entrance with the aid of 
suction means communicating with the channel on the 
opposite side of the baffle at which the channel has an 
outlet for discharging the mist-laden aspirated air. 

It is known, e.g. from U.S. Pat. No. 3,351,737, to di 
rect a jet of steam against a deflector inside a vessel to 
which ambient air is also admitted for generating a hot, 
moist atmosphere which can be used for facial treat 
ment. Such an atmosphere would not be suitable for in 
halation through a face mask since the steam would 
have to issue under high pressure from the associated 
vaporizer and would therefore predominate in the airf 
water mixture to be delivered to the mask. 

In my improved nebulizer the mist-laden air is accel 
erated, independently of the original steam pressure, by 
the suction means advantageously comprising a Ven 
turi fitting which is connectable to a source of pressur 
ized gas, specifically air or oxygen in the case of a respi 
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2 
rator. The oxygen-rich gas thus mixes with the aspis. 
rated moistened air within the Venturi fitting, the re 
sulting mixture being permeated by finely distributed 
water particles, which have no tendency to coalesce. 
The moisture content and the final temperature of the 
mixture can be readily adjusted by suitable proportion 
ing of the vaporization rate and the flow rate of the en 
training gas. .. . . . . 
Since the source of moisture is steam, the ambient air 

is not contaminated by the mist-forming step during 
which the steam is not only finely dispersed but also 
cooled to the desired temperature level. 
... Although in principle such a nebulizer may be used 
with a wide variety of vaporizers, I prefer to employ a 
steam generator of the type disclosed in my prior U.S. 
Pat. No. 3,743,780 having a discharge nozzle with a lat 
eral orifice rising from a top surface on which the nebu 
lizer housing can be removably seated. If that housing 
is downwardly open, the top of the steam generator 
forms a channel bottom which may terminate short of 
the Venturi fitting to leave a gap for the entry of ambi 
ent air. If desired, supplemental air may be admitted 
into the nebulizer channel and/or directly into the Ven 
turi fitting through additional ports. , , 

If the Venturi fitting forms part of a discharge con 
duit, such as a flexible hose terminating at a face mask 
or similar breathing implement, the nebulizer housing 
may be provided with gripper jaws releasably engaging 
that fitting at the outlet end of the channel. 

BRIEF DESCRIPTION OF THE DRAWING: 
The above and other features of my invention will 

now be described in detail with reference to the accom 
panying drawing in which: 

FIG. 1 is an elevational view, with parts broken away, 
of a respirator including a nebulizer according to my 
invention; and 
FIG. 2 is a bottom view of the nebulizer per se. 

SPECIFIC DESCRIPTION 
The apparatus shown in FIG. 1 comprises a vaporizer 

1 of which only the upper part has been shown; this va 
porizer advantageously has the construction of the 
steam generator disclosed in my prior U.S. Pat. No. 
3,743,780. A lid 2, overlying a boiling chamber, is 
formed on its top surface 4 with an arcuate groove 3 
(see FIG.3 of my above-identified prior patent) encir 
cling a nozzle 5 and an adjoining boss 6 giving access 
to a mounting for a pair of electrodes (not shown) de 
pending from the lid. 
A nebulizer 7 according to my invention, designed as 

an adapter for the vaporizer 1, has a housing 8 with an 
internal channel 9. open at the bottom, this channel 
being partly obstructed by a transverse baffle 10 de 
pending from the closed top of the housing. The under 
side of this closed top is formed with a circular depres 
sion 11 accommodating the tip of the nozzle 5 which 
has a discharge orifice 12 pointing toward the baffle 10. 
A screw 12, traversing a bore 13 in the closed rear wall 
of housing 8, secures the nebulizer 7 to the lid 2 of 
steam generator 1 whose top surface 4 thereupon 
partly closes the channel 9 from below. It will be noted 

... that, in the illustrated operating position, baffle 10ter 
minates above lid surface 4 so as to leave free a passage 
15 through which steam from orifice 12, deflected 
downwardly by the baffle 10, may escape together with 
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a certain amount of ambient air entering the channel 9 
to the right of baffle 10 by way of groove 3. 
Housing 8, which consists of somewhat resilient plas 

tic material, is integral with a pair of oppositely curved 
gripper jaws 16 (best seen in FIG. 2) designed to clip 
onto a Venturi fitting 17 at one end of a flexible hose 
18 leading to a face mask 19. Fitting 17 has two diamet 
rically opposite ports 20, engaged by a pair of circular 
bosses 21 on the jaws 16, as well as two further ports 
22 and 23 spaced 90° from ports 20. Port 22, communi 
cating with channel 9, confronts the discharge orifice 
12 across the baffle 10; the opposite port 23 opens di 
rectly into the atmosphere. A nipple 24, entering the 
fitting 17 from below, terminates at the level of ports 
20, 22, 23 so as to aspirate mist-laden air from channel 
9 and ambient air from channel 23 upon being con 
nected to a nonillustrated source of pressurized air or 
oxygen. Additional ambient air, designed to dilute the 
aspirated mist, enters the channel 9 downstream of baf 
fle 10 through an upper aperture 25 and through an en 
trance gap 26 formed between fitting 17 and lid 2. 
Face mask 19, of conventional type, is provided with 

an elastic head band 27, a nose clip 28 and vent holes 
29 for the patient's exhalations. 
The amount of steam evolving from generator 1 

should be so chosen, along with the flow rate of com 
pressed air or oxygen (e.g. 2-8 liters per minute), as to 
let the mixture arrive at the mask 19 at approximately 
body temperature, i.e., about 37°C. 
Because of its low cost and ease of operation, a re 

spirating according to my invention is particularly suit 
able for home use. - 

claim: . 

1. A nebulizer comprising a housing provided with an 
internal channel, a generally transverse baffle partly 
obstructing said channel, said housing having an en 
trance for ambient air communicating with said chan 
nel in the vicinity of said baffle, inlet means opening 
into said channel on one side of said baffle for directing 
a jet of steam thereagainst, a Venturi fitting connect 
able to a source of pressurized gas communicating with 
said channel on the opposite side of said baffle for con 
tinuously aspirating ambient air through said entrance 
together with steam particles deflected by said baffle to 
form a mist, said channel having an outlet at said oppo 
site side for discharging the mist-laden aspirated air, 
and a vaporizer having a top surface provided with a 
steam nozzle rising therefrom, said housing being 
downwardly open and seated on said top surface, said 
inlet means including a formation on said housing ac 
commodating said nozzle, said top surface forming a 
bottom for said channel. 

2. A nebulizer as defined in claim 1 wherein said 
housing is provided with gripper jaws releasably hold 
ing said Venturi fitting. 
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3. A nebulizer as defined in claim 2 wherein said 

pressurized gas is rich in oxygen, said fitting being part 
of a conduit terminating in a face mask. 

4. The combination defined in claim 1 wherein said 
top surface terminates short of said Venturi fitting to 
define at least part of said entrance. 

5. The combination defined in claim 4 wherein said 
Venturi fitting is provided with a first lateral port, fac 
ing a discharge orifice of said nozzle across said baffle, 
and with a second lateral port open toward the atmo 
sphere for direct entrainment of additional atmo 
spheric air by said pressurized gas. 

6. The combination defined in claim 4 wherein said 
housing is provided with an aperture downstream of 
said baffle for admitting additional atmospheric air into 
said channel ahead of said Venturi fitting. 

7. The combination defined in claim 1 wherein said 
pressurized gas is rich in oxygen, further including a 
breathing implement and a conduit extending from said 
Venturi fitting to said implement. 
8. The combination defined in claim 7 wherein said 

Venturi fitting is an integral part of said conduit, said 
housing being provided with gripper jaws releasably 
holding said Venturi fitting. 

9. A nebulizer comprising: 
a housing having a first end, a second end, and an 
elongated open-sided channel extending therebe 
tween to facilitate the entrance of ambient air into 
its interior; . . . . 

a baffle disposed transversely in the interior of said 
channel terminating short of the open side of said 
channel, said baffle being spaced from said ends; 

inlet means at said first end of said housing connect 
able to a source of steam for training a jet of steam 
onto said baffle whereby the steam is deflected to 
ward said open side for mixing with ambient air to 
form a mist; 

suction means, adapted to be connected to a breath 
ing device; at said second end of said housing for 
continuously aspirating said mist from the region of 
said open side for delivery to the breathing device; 
and . . . . . 

mounting means on said housing for holding said suc 
tion means at said second end in a position con 

45 fronting said baffle. . . . . . . . 
10. A nebulizer as defined in claim 9, further com 

prising cover means outside said housing partly ob 
structing said open side for limiting the escape of said 
mist from said housing, said cover means extending 

50 from the region of said inlet means past said baffle and 
terminating short of said suction means. 

11. A nebulizer as defined in claim 9 wherein said 
inlet means comprises a nozzle oriented substantially at 
right angles to said baffle. 
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