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[57] ABSTRACT 
The in?ow rate of oxygen gas to a face mask is con 
trolled by the speed of a motor driving a rotating me 
tering device through which the oxygen is conducted. 
A valve regulated ?ow of liquid is introduced into the 
oxygen ?ow stream for baf?ed mixing therewith vprior 
to entering the face mask. Exhalation out?ow from 
the face mask is synchronized with the oxygen in?ow 
by the metering device. 

5 Claims, 5 Drawing Figures 
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1 
CONTROLLED, MISTED OXYGEN DISPENSER 

This invention relates to the controlled supply of a 
medicinally misted oxygen to a face ‘mask in order to 
assist a patient having breathing dif?culties or suffering 
from a respiratory ailment. ‘ 

Generally, to assist a patient having breathing diffi 
culties, oxygen is directly supplied at a regulated pres 
sure from a tank to a breathing face mask, the in?ow 
rate of oxygen being controlled by regulating the pres 
sure of the oxygen entering the face mask. However, 
such apparatus does not provide means for controlling 
the ?ow rate in accordance with different breathing de 
mands and does not provide facilities for introducing a 
medicinal solution to the oxygen ?ow stream where a 
misted breating atmosphere is prescribed. It is there 
fore an important object of the present invention to 
provide apparatus for controlling and metering the in 
?ow rate of oxygen to a face mask and to provide 
means for regulating the in?ow of a medicinal solution 
into the oxygen ?ow stream. A further object is to syn 
chronize the exhalation out?ow from the face mask 
with the oxygen in?ow by means of the same. metering 
device through whichthe in?ow rate is controlled. 

In accordance with the present invention, the in?ow 
rate of oxygen to a face mask is controlled by a meter 
ing device having a rotor formed with a plurality of ap 
ertures that are intermittently aligned with ports 
through which the oxygen is conducted at a rate deter 
mined by the rotational speed of the rotor. The same 
rotor similarly controls the out?ow rate of carbon diox 
ide exhaled by the patient through the face mask. The 
metered ?ow of oxygen is conducted'through a novel 
mixing device within which the oxygen is baf?ed and 
mixed with a medicinal solution or liquid introduced at 
a controlled rate into the oxygen ?ow stream. 
These together with other objects and advantages 

which will become subsequently apparent reside in the 
details of construction and operation as more fully 
hereinafter described and claimed, reference being had 
to the accompanying drawings forming a part hereof, 
wherein like numerals refer to like parts throughout, 
and in which: ‘ , . 

FIG. 1 is a perspective view showing a typical assem— 
bly of apparatus in accordance with the present inven 
tion. ' 

FIG. 2 is an enlarged partial sectional view through 
the apparatus taken substantially through a plane indi 
cated by section line 2—2 in FIG. 1. 

FIG. 3 is a transverse sectional view taken substan 
tially through a plane indicated by section line 3-—3 in 
FIG. 2. 
FIG. 4 is a transverse sectional view taken substan 

tially through a plane indicated by section line 4—~4 in 
FIG. 2 with parts broken away. 
FIG. 5 is a perspective view of the disassembled parts 

associated with the metering device forming ‘part of the 
present invention. 

Referring now to the drawings in detail, the appara 
tus of the present invention, generally referred to by 
reference numeral 10 is shown mounted on a mobile 
frame 12. It should, of course, be appreciated that 
other mounting installations may be utilized. The frame 
also supports a source of oxygen under pressure such 
as the oxygen tank 14 from which oxygen gas under a 
controlled pressure is supplied to a ?exible outlet con 
duit 16 upon opening of‘ an outlet valve, as is well 
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known. The oxygen gas under pressure is conducted to 
a patient to assist breathing, through a conventional 
face mask 18 to which the apparatus 10 is connected 
by means of a ?exible inhalation conduit 20. In accor 
dance with the present invntion, the exhale outlet of 
the face mask is connected by another ?exible conduit 
22 to the apparatus 10 in order to synchronize exhala 
tion with inhalation at the controlled in?ow rate dic 
tated by the apparatus 10. 
With continued reference to FIG. 1, the apparatus 10 

includes a variable speed electric motor 24, the speed 
of which may be regulated by any suitable motor con 
troller 26. As will be explained hereafter, the speed of 
the motor determines the oxygen in?ow rate. Accord 
ingly, the motor controller 26 may be utilized to adjust 
the motor speed in order to meet certain patient 
breathing requirements. The motor 24 is drivingly con 
nected through a- suitable gear reduction unit 28 to a 
meteringdevice generally referred to by reference nu 
meral 30 to which the outlet conduit 16 from the oxy 
gen tank 14 is connected by means of the hose section 
32 as shown in FIG. 1. Oxygen gas under pressure is ac 
cordingly conducted through the metering device 30 
and emerges therefrom for supply to a mixing device 
generally referred to by reference numeral 34 by means‘ 
of an inlet tube 36 through which the metering device 
and mixing device are interconnected. A liquid medici 
nal solution is introduced into the oxygen flow stream 
entering the mixing device 34 from a liquid reservoir 
36. A proportioning valve 38 may be opened by an ad 
justed amount in order to regulate the gravity assisted 
in?ow rate of the liquid into the oxygen ?ow stream en 
tering the mixing device 34. Thus, misted oxygen gas is 
fed from the mixing device 34 through the inhale tube 
20 to the face mask. Exhaust of carbon dioxide from 
the patient on the other hand is synchronized with the 
in?ow rate of misted oxygen by means of the metering 
device 30 to which the face mask is connected by the 
exhale conduit 22 as aforementioned. 1 
As shown in FIGS. 2 and 5, the metering device 30 

Includes an annular casing 40 having a mounting base 
42. The casing 40 forms an internal bearing surface 44 
within which a rotor disc 46 is rotatable. The rotor disc 
is keyed to a drive shaft 48’that extends through the 
casing and is connected by means of coupling 50 to the 
output of the gear reduction unit 28. The rotor disc is 
axially spaced from a shoulder 52 formed internally in 
the casing 40 by means of a control disc 54 that is rota 
tionally ?xed to the casing by means of a threaded set 
screw 56 received in an axial slot 58 formed in the pe 
riphery of the control disc 54. The rotor disc 46 is axi 
ally engaged with the control disc 54 on one side and 
is engaged with a second control disc 60 on the other 
side. The control disc 60 is held rotationally ?xed to the 
casing by a second setscrew 62 engaged within a pe 
ripheral axial slot 64 formed in the control disc. 
Aligned openings 66 and 68 are formed centrally 
within the control discs 54 and 60 so that the drive 
shaft 48 may extend freely therethrough. The rotor disc 
and control discs are held axially assembled ‘within the 
casing abutting the shoulder 52 by means of an annular. 
sleeve 70 slidably ?tted within the bearing surface 44 
of the casing and held axially ?xed therein by means of 
fastener screws 72 extending radially through slots 74 
formed in the casing as more clearly seen in FIG. 5. 
As shown in FIGS. 4 and 5, the rotor disc 46 is pro 

vided with a radially inner series of circumferentially 
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spaced apertures 76 and a radially outer series of cir 
cumferentially spaced, larger apertures 78. The radially 
inner apertures 76 are adapted to be intermittently reg~ 
istered with aligned ports 80 and 82 respectively 
formed in the control discs 54 and 60. Flow conducting 
tube sections 84 and 86 extend from the ports 80 and 
82 and are respectively connected to the ?exible tube 
section 32 and the inlet tube 36 as more clearly seen in 
FIG. 2. Thus, the ?ow rate of oxygen gas through the 
metering device 30 will be determined by the fre 
quency with which the apertures 76 are in registry with 
the ports 80 and 82. The frequency of registration be- 
tween the ports and the apertures 76 is determined by 
the rotational speed of the rotor disc 46. Accordingly, 
the rotational speed of the motor 24 driving the rotor 
disc will control or meter the ?ow rate of oxygen gas. 
Similarly, the out?ow rate of exhaust from the face 
mask through the exhale tube 22 is controlled by rota 
tion of the rotor disc 46 because of the intermittent reg 
istry between the apertures 78 and the aligned ports 88 
and 90 respectively formed in the control discs 54 and 
60. A tube section 92 is ?xed to the control disc 60 and 
extends from the port 90 for connection to the exhale 
tube 22. 
A lubricating ?lm is established between the rotor 

disc 46 and the bearing surface 44 of the casing 42 and 
the axial bearing faces of the control discs 54 and 60. 
In order to minimize leakage and establish proper bear 
ing pressure on the lubricating ?lms, a pair of conical 
spring elements 94 and 96 are compressed against the 
control discs 54 and 60 and held in adjusted compres 
sive states by collars 98 and 100 adjustably positioned 
and held ?xed to the drive shaft 48 by setscrews 102. 

Referring now to FIGS. 2 and 3 in particular, the inlet 
tube 36 from the metering device 30 is connected to 
the mixing device 34 by means of a T-coupling 104. 
The proportioning valve 38 is connected to the up 
standing arm of the T~coupling 104 and supports there 
above the cup-like reservoir 36 within which the me 
dicinal solution 106 is stored. Th proportioning valve 
38 may be opened by means of its control knob 108 by 
an adjusted amount in order to regulate the gravity as 
sisted in?ow rate of liquid 106 into the oxygen ?ow 
stream conducted through the T-coupling 104. 
One end of the T-coupling is threadedly connected to 

the end wall 110 of the mixing device 34. Another end 
wall 112 of the mixing device is axially spaced from the 
end wall 110 by means of a tubular member 114 to 
which both end walls are threadedly connected. A 
threaded ?tting 116 and coupling 118 interconnect the 
mixing device with the inhale tube 20. A tubular hous 
ing 120 is held axially assembled between the end walls 
110 and 112 and is provided with a mounting base 122 
for the mixing device. The housing 120 encloses an an 
nular mixing chamber 124about the tubular member 
114. The tubular member is provided with a ?ow 
blocking element 126 intermediate the axial ends 
thereof within the housing 120 so as to cause a divert 
ing of ?ow into the mixing chamber 124 through aper 

15 

20 

25 

30 

35 

45 

50 

55 

60 

tures 128 and 130 formed in the tubular member on ' 
opposite sides of the blockingelement 126. The di- 
verted ?ow of oxygen gas is baf?ed bymeans of a tubu 
lar screen element 132 supported on the tubular mem 
ber between the end wall members by means of collars 
134 abutting the end wall members and fixed to the tu 
bular screen member. Annular seal elements 136 are 
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4 
also positioned between the axial ends of the housing 
120 and the end wall members 110 and 112 in order to 
effectively seal the mixing chamber l24.within which 
the oxygen gas and the liquid 106 are mixed and baf?ed 
before being conducted to the face mask through the 
inhale tube 20. 
The foregoing is considered as illustrative only of the 

principles of the invention. Further, since numerous 
modi?cations and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and de~ 
scribed, and accordingly all suitable modi?cations and 
equivalents may be resorted to, falling within the scope 
of the invention. 
What is claimed as new is as follows: 
1. In combination with a source of gas under pres 

sure, and a face mask to which inhale and exhale con 
duits are connected, means for controlling the supply 
of said gas to the inhale conduit and exhaust from the 
exhale conduit, comprising a tubular member to which 
the inhale conduit is connected, an elongated housing 
through which the tubular member extends, flow 
blocking means mounted within the tubular member 
for diverting ?ow through’ a mixing chamber enclosed 
by the housing about the tubular member, baf?ing 
means mounted on the tubular member within the 
housing through which said diverted ?ow is conducted, 
inlet means connected to the tubular member for con 
ducting said gas to said mixing chamber, metering 
means interconnecting the source of gas with the inlet 
means, motor means drivingly connected to the meter 
ing means for controlling the rate of in?ow of the gas 
to the inlet means, a reservoir of liquid, valve means 
connecting the reservoir to the inlet means for regulat 
ing flow of the liquid into the gas ?owing through the 
inlet means, and means connecting the exhale conduit 
to the metering means for synchronizing exhaust ?ow 
with the in?ow of gas. > . 

2. The combination of claim 1 wherein said metering 
means includes an annular casing, a pair of control 
discs rotationally ?xed to the casing and having at least 
two pairs of radially spaced and axially aligned ports, 
a rotor axially spacing said discs having circumferen 
tially spaced apertures intermittently aligned with said 
ports in the control discs, means connecting the rotor 
to the motor for continuous rotation of the rotor at a 
?ow rate determining speed, means connecting the 
source of gas and the inlet means respectively to one 
pair of the aligned ports in the control discs, and means 
connecting one of the ports of the other pair of aligned 
ports to the exhale conduit for synchronizing exhaust 
?ow with the in?ow of gas. 

3. The combination of claim l'wherein said baffling 
means comprises a tubular screen element supported 
by the tubular member on opposite axial sides of the 
?ow blocking means. . 

4. In combination with a source of gas under pres 
sure, and a face mask to which inhale and exhale con 
duits are connected means for controlling the supply of 
said gas to the inhale conduit and exhaust from the ex 
hale conduit, comprising mixing means connected to 
the inhale conduit through which the gas is conducted 
to the face mask and metering means connecting the 
source of gas to the mixing means including an electric 
motor, an annular casing, a pair of control discs rota 
tionally ?xed to the casing and having at least two pairs 
of radially spaced and axially aligned ports, a rotor axi 
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ally spacing said discs having circumferentially spaced 
apertures intermittently aligned with said ports in the 
control discs, means connecting the rotor to the motor 
for continuous rotation of the rotor at a flow rate deter 
mining speed, means connecting the source of gas and 
the mixing means respectively to one pair of the aligned 
ports in the control discs, and means connecting one of 
the ports of the other pair of aligned ports to the exhale 
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6 
conduit for synchronizing exhaust ?ow with the inflow 
of gas. ' 

5. The combination of claim 4 including a reservoir 
of liquid and valve means connecting the reservoir be 
tween the mixing means and the metering means for 
proportioning the liquid and the gas mixed in the mix 
ing means. 

* * * * * 


