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UNITED STATES

Re. 15,874

PATENT OFFICE.

JAY A. HEIDBRINK, OF MINNEAPOLIS_, MINNESOTA.

APPARATUS FOR DELIVERING A MIXTURE OF GASES,

Original No. 1,265,810, dated an 14, 1918, Serial No. 722,455, filed September 26, 1912. Application for-

reissue filed May 2, 1924, Serial No. 710,862

. To all whom i may concern:

. Be it known that I, Jaxy A. HripsrINE, a
citizen of the United .States, residing at

* Minneapolis, in the county of Hennepin and

10

15

20

30

(%
[

40

45

50

b6

State of Minnesota, have invented certain
new and useful Improvements in Apparatus
for Delivering a Mixture of Gases, of which
the following is a specification. '

My invention relates to an apparatus for
delivering a mixture of two or more gases
to be used as an anesthetic. The invention
has for its object primarily to deliver to a
.gas administering passage and respirator a
mixture of two gases, such, for example, as
nitrous oxid and oxygen in proper propor-
tions for producing anesthesia in a given
‘patient. And the apparatus embodying my
invention provides means for ready and in-
stant control of the flow of gas so that the

roportions of gases may be varied at will,

ut such that when a given proportion of
gas is desired more or less of gas mixture in
such proportion may be delivered at will to

the gas bag and the flow of gas in that pro-

portion be continued indefinitely whatever
the rate of flow of the mixture.’ '

It is also an object of my invention to pro--

vide means whereby the mixture of ‘gases
.may be cut off and a single gas such as pure
oxggen be fed to the respirator. I also pro-
vide means for warming the gas as it passes
from the container to the gas bag as well as
means for permitting re-breathing where such

may be desirable.

The full objects and advantages of my in-
vention will appear in connection with the
detailed description thereof and the novel
features thereof are particularly pointed out
in the claims. .

In the drawings, illustrating the applica-
tion of my invention in one form,— _

Figure 1 is a side elevation of a gas ad-
ministering apparatus embodying my inven-
tion. Fig. 2 1s a plan view of the same.

Fig. 3 is a fragmentary sectional elevation’

on line 3—3 of Fig. 2. Fig. 4 is a sectional
view of the valye mechanism shown in Fig.
3 viewed at right angles thereto. Fig./5 is
an enlarged view of the scale for indicating
the valve opening. Fif' 6 indicates #-form
of marking for the dials of the gages. = Fig.
7 is a detail sectional view of one of the re-
ducing valves taken on line 7—7 of Fig. 2.
Fig. 8 is a sectional plan view taken on line
8—8 of Fig, 7. Figs. 9 and 10 are sectional

plan views taken on lines 9+9 and 10—10,
respectively, of Fig. 1. '

n ordinary base 10 has secured centrally
thereon a standard 11 threaded into a socket
12 in a table 13 having a pair of arms 14.

Each of the arms 14 has secured thereto a

60

crossbar 15 provided with a valved aperture

16, and each crossbar has at the end thereof
a yoke 17 within which the heads 18 of gas’
containers 19 are adapted to be positioned
and secured in communication with the
channel ‘of aperture 16 by means of screws
20, the flow of gas from the containers 19
being regulated by hand screws 21. The
yokes 17 %ave a nipple 22 positioned to enter
a socket in the heads 18 and the screws 20

force the said nipple within said socket in a .

gas-tight manner. 'The containers 19 on one

65
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side of the machine will contain nitrous

oxid, those on the other side will contain
oxygen, where the mixture of gases is to be
nitrous oxid and oxygen. - As shown in the
drawings, containers at the right are
charged with nitrous oxid and those at the
left with oxygen. Within a socket 23
formed on the top of table 18 is secured by
threading or otherwise a short standard 24.
Su}})lported upon the standard 24 is a casting
25 having a mixing chamber 26 from which
extends a passageway 27. The passageway
27 is provided with a perforated partition
28, a flap valve or vibrating disk 29 operat-
ing to close the apertures in partition 28
when the pressure from outside of mixing

~chamber 26 exceeds the pressure inside said

chamber, and correspondingly moving to
open said apertures when the higher pres-
sure is within chamber 26. . The disk 29 is
slidably mounted on a spindle 30 which ex-
tends through the partition 28, said spindle

[

80

90

95

being provided with an inside shoulder 64 .
adapted to seat within an aperture for re- -

ceiving the same in the partition 28. The

spindle 30 also has an outer shoulder 31

spaced from the inner shoulder.64 so that
the disk 29 is permitted to vibrate on spindle

30 between the.shoulders 64 and 31, a dis- .

tance sufficient to permit ready passage of
the mixture during inhalation. The spin-
dle 30 has on the inner end, inside partition
28, a cap 32 formed to cover the apertures in

100
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partition 28 when said cap is brought into -

engaﬁement therewith. A spring 33 sur-
rounds the spindle 30 and engages a seat in
the partition 28 and another seat in the cap

110




_ In the position of the parts,
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- chamber, cam 34 may

32, operating to push said cap and the spin-

dle inwardly so as normally to bring the

shoulder 64 into its recess in the partition
28, in which. position disk 29, at its inward
movement, will contact with partition 28
and close the apertures therein from the
outside, thereby preventing rebreathing.
as shown I
Fig. 3, the cap 32 will just engage the pe-
riphery of a cam member 34 protruding
within the passageway 27 and operated by
a thumb nut 35. Turning the thumb nut
will rotate the cam member, moving the cap
and spindle, with the shoulders thereon, out-
ward so that shoulder 64 is brought out of
its seat and diaphragm 29 can no longer, on
its inward movement, engage partition 28
and close the apertures therein. This will
permit rebreathing of the anesthetizing mix-
ture ; thus the exhalations of the patient may
pass through the apertures in partition 28
and into the comntainer or gas bag 65 which
opens through connection 66 into passage-
way 27 inside of partition 28. )
of rebreathing may be varied by varying the
position of spindle
that the diaphragm may approach more or
less close to partition 28, thereby producing
a greater or less 0{>ening for rebreathing.
1 it is desired to close entirely the connec-
tion from the respirator with the mixing
be operated to force
the cap 32 into engagement with partition
98, thereby closing the apertures therein.
Or, if desired, these members may be omit-
ted entirely and the passageway 97 be made
continuous with the gas administering pas-
sageway 27* in the tube 59, which leads to
the respirator.

"Each of the gas containers comprises a

- source of sufpply of gas under pressure and
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_ways are similar for each gas.

‘ber 26, the connection 40 entering

from each of the repective gas containers 19,
that for oxygen and also that for nitrous
oxid, there is a passageway connection ex-
tending to the mixing chamber 26 whereby
the respective gases are conducted to the
mixing chamber where they become mixed
and from whence they are delivered to the
gas administering passages. These passage-
The nitrous
oxid gas is admitted by hand wheel 21 into
passageway 16 from ‘which it passes to and
through a connecting passafeway 36 into

and through a reducing valve mechanism

7 of well-known construction.
gas similarly is admitted to its passageway
16 from which it enters a conmnecting pas-
sageway 38 and passes into and through a

reducing valve structure 39 in all respects

similar to the reducing valve 37. From the

reducing valve 37.the nitrous oxid is. con-
ducted by a passageway 40 to a valve head
41 secured to the top of the walls of cham-
a short
chamber 42, from whence the nitrous oxid

The extent:
30 and shoulder 64 so.

The oxygen

156,874

gas passes through a valve structure into the -

mixing chamber, as clearly shown in Fig. 4,
the connection 40 being provided with a cut-
off valve 43, as indicated in Fig. 1. Simi-
larly, the oxygen is conducted from the re-
ducing valve 39 through a connection 44 to
an independent chamber 45 in the valve head
41, from whence it is delivered past the
valve mechanism into the mixing chamber, a
cut-off valve 46 being also provided to shut
off oxygen from the chamber 45. There is
thus a continuous passageway between the
nitrous oxid container and the mixing cham-
ber and a separate similar passageway be-
tween the oxygen container and the mixing
chamber each having a valve at its termina-

tion for admitting gas into the mixing cham-

ber and a second valve in each passageway
for reducing the pressure of the gas to a
relatively low pressure for delivery'to the

‘mixing chamber.

70
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The head 41 has the bottom wall thereof

forming the roof of the chamber 26, which
pottom wall or roof is milled smooth and
true. From the chamber 42 an aperture
47 extends into chamber 26 and from cham-
ber 45 an aperture 48 extends into chamber
26. Different proportions of nitrous oxid
and oxygen may be employed for am anesthe-
tizing mixture, according to the experience
and practice of the operator and the char-
acter of anesthesia desirable to produce. In
general it may be said that the proportions
of oxygen and nitrous oxid to produce anal-
gesia, or the low form of anesthesia, in
Which the sensory nerves are inactive al-
though reason is retained by the patient,
would be something like four parts of ni-

90
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trous oxid to one part of oxygen. I prefer, -

therefore, to form the apertures 47 and 48 of

such size in relation to the form of valve

closure employed that, when the pressures
at which the two gases are delivered are
equal, four times as much nitrous oxid will
pass to the mixing chamber as oxygen.
Many different forms of valve closures may
be employed to effect this result. .The pre-

106
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ferred form shown herein, which is subject

to easy control, comprises a disk - 49 on a

shank 50 threaded into the valve head 41, the
disk 49 being in the chamber 26 and coming
below the apertures 47 and 48, the surface
of the disk adjacent to said apertures and
the bottom wall of head ‘41 being milied
smooth and true so that when said disk 1s
drawn up.against the bottom wall, it will fit
tightly
of gas through the apertures 47 and 48.
The threaded shank 50 has in the outer end
thereof a thumb nut 51 by which the same
may be turned. turning of the shank 50
having the effect of moving the disk 49 away
from or toward the bottom of the head 41,

_ The cut-off valves 43 and 46 are formed
in short pipe sections 52 and 53 into which

therewith and wholly cut off all flow

116
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the connecting pipes 40 and 44 respectively,
deliver, and the pipe section 52 has at the

end thereof a gage 54, at all times subject.

to the pressure of gas delivered from the
reducing valve 87. Similarly the pipe sec-
tion 53 connects with a gage 53 subject at all
times to the pressure of gas delivered from
reducing valve 89. ' The reducing valves are

‘subject to complete manual control by means

of -2 hand nut 56 on valve 37 and a hand
nut 57 on valve 39. The pressure of the
as being delivered from each of the reduc-
ing valves (that is; nitrous oxid from valve
37 and oxygen from valve 39) may thus be
instantly and accurately regulated. :
These reducing valves, as stated, are of

well-known construction, being separately .

fabricated and sold, and are introduced into
the mechanism in the following manner. A
base member 129 in each case is secured to
arms 130, 131 formed integral with the mix-
ing chamber casting 25. This base member
has a cup-shaped portion-indicated at 132
upon which rests a diaphragm 133. A cap
134 having a hexagonal portion is screwed
into the cup-shaped member 132 and engages
and holds the diaphragm in position around
its circumferential edges. A compression
spring 135 engages a block 136 on the out-
side of the diaphragm and another block
137 at its upper end, which last-named block
in turn is engaged by the nose 138 of the
hand nut 56 (57 of valve 29) threaded into
the cap 134 whereby a desired degree of
préssure is exerted by the spring uponl the
diaphragm 133, which diaphragm_is sealed
from atmosphere on its underside but is
open to atmosphere on its upper side
through the duct 139 in cap 134. An exten-
sion 140 of the base casting-129 is pro-
vided with a passageway 141 communicat-
ing through the pipe 36 with the nitrous
oxid contalners
the oxygen containers 19). The gas from
the passageway 141 may escape t. rough a
valve duct 142 into a chamber 143 immedi-
ately below the diaphragm 133, from whence
nitrous oxid gas continues through passage-
way 40 (the oxygen going through passage-
way 44) to the mixing chamber 26. A boss
144 forms a cylindrical continuation of a
part of the chamber 143, and within the
cylindrical interior of this boss is a_rec-
tangular slide 145 carrying at its “closed
upper end a rubber plug 146 held in a seat
integral with the slide 145. A compression
spring 147 within the hollow portion of the
slide 145 engages its top closure at one end,
and a cap nut 148 at the other end whereby
the slide, and particularly the rubber plug
146 carried thereby, is forced against the
valve duct 142. A yoke member 149 has its
two legs 150, 151 engaging the top of the
slide 145, while the yoke portion engages
the diaphragm 133. A raised annular ring

19 (or through pipe 38 with

-oné, and means is here

‘ : ]
3o .
152 will limit downward movement of the
diaphragm 133.  Operation of the thumb
nut 56 will compress spring 135, which in
turn will put pressure upon diaphragm 133

from which the pressure is communicated 70

‘through the yoke member 149 and its legs .

150, 151 to the slide 145, which is thereby
caused to move against the pressure of -
spring 147 to open the valve 142. The ad-

mission of gas in the chamber 143 will put 76

‘the gas pressure upon the underside of the

diaphragm 133, tending to push, it back
against the pressure of spring 135, thus re-
leasing the pressure of said spring from the
yoke member 149 and permit spring 147 to
reseat the rubber plug 146, cutting off flow
of gas. In this manner the delivery pres-
sure of gas through the passageway 40 is
regulated to be greater or less according to
the amount of pressure or compression ex-
erted through spring 135. _

The cap 148 1s hexagonal in its outer con-
tour, as shown in Fig. 1, whereby the pres-
sure upon spring 147 may be varied. This
cap has cast therewith a boss 153 having a
cylindrical interior chamber in which is a
rectangular slide 154 corresponding with
slide 145. A duct 155 communicates from
the chamber 156’ formed around the slide
145 with a corresponding chamber 157 96
formed around the slide 154 with a valve .
seat 156 protruding downwardly around said
duct.” The slide 154 carries a rubber plug.
158 which is forced into engagement with '
the valve portion 156 by a spring 159 seated 100
in the slide 154 and engaging a hexagon-
shaped cap 160 provided with apertures 161 -
at its outer end. The cap 160 is threaded
upon the boss 153 by means of which the
desired amount of compression of spring 159 105
is obtained. TRe duct 155 is very much
larger than the duct 142 and is subject to the
pressure of gas at any time in chamber 143
and the communicating chamber 156 so that
if the pressure of gas for any reason in cham- 110
ber 143 should rise beyond a desired extent
the plug 158 will be forced outwardly and
the gas will escape through chamber 157 and
ducts 161. . ’

The gas passageways, then, from the con- 116
tainers to the mixing chamber comprise the
duct 16, passageway 36, chamber 143 within
the reducing valve 37, passageway 40, cham-
ber 42 and aperture 47 for the nitrous oxid, .
while the corresponding but wholly inde- 120
pendent passageway for the oxygen com-

rises a duct 16, a passageway 38, the cham-
er 143 in the reducing valve 39, the pas-

80

920

‘sageway 44, the chamber 45 and the aper-

ture 48 extending therefrom to the valve 125
plate in the mixing chamber. :

The apertures 47 and 48, as here shown,
have a relative delivery capacity of four to
rovided on the re-
spective gages, specifically as shown on the 130
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oxygen gage, by which the proportions of
the oxygen gas in any of the mixtures 50-
ing to the patient may be immediately de-

termined by inspection. Tt will be noted that-
the gages 54 and 55, for nitrous oxid and

oxygen respectively, will be in all respects
identical, and each may suitably be such as

will register a maximum pressure of six -
pounds, which is such a gage as would be

practicably desirable in an apparatus of this
character. The scales on each of the gages
will, of course, comprise the usual figures
running from one pound to six pounds, an

at least subdivided into fourths for indicat-
ing pressures from zero to one-fourth pound
and upward to six pounds. The nitrous oxid

. scale 1n practice will show only the pressures
- at which this gas is being delivered. Upon
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the oxygen gage I form a second scale com-
prising figures up to twenty four or higher
for indicating the percentage of oxygen in
the mixture of gases being delivered at the
indicated oxygen pressure when the pressure
of the nitrous oxid as indicated upon its scale
is at a predetermined point ; that is the needle
of the oxygen gage will indicate the delivery
pressure 0% oxygen on the pressure scale and
at the same time will indicate on the second
scale the percentage of oxygen being deliv-
ered in the mixture of gases passing to the
gas bag and respirator. This percentage
scale is, for any one gage, developed only
for one fixed or predetermined pressure of
the nitrous. oxid as indicated by the nitrous
oxid pressure gage scale. In the scale con-
struction shown in Fig. 6 of the drawings,
the oxygen percentage scale is developed to
show the percentages of oxygen in the mix-
ture of gases going to the patient when the
nitrous oxid pressure, as shown by the ni-
trous oxid gage, is at five pounds, this being
a satisfactory and convenient pressure for ni-
trous -oxid. ~ It will be understood that the
pressure indication of either gage is con-
trollable at will by means o% the thumb
screws 56 and 57 of the reducing valves, so
that it ‘will always be practicable to have a
fixed reading upon the mitrous oxid gage,
this being, as shown, five pounds. In vary-
ing the proportion of oxygen in the mixture,
it will usually only be necessary to vary the
pressure at which the oxygen is delivered to
the mixing chamber, and such variation will
not only show on the gage the pressure at
which oxygen is being delivered, but on the

second scale will show the actual pércentage

of oxygen going into the mixture which the
patient is breathing. This is true, in the
gage shown in Fig. 6, only when the gage for
nitrous oxid is set to deliver nitrous oxid at
a pressure of five pounds, to which the sec-
ondary scale for percentages of oxygen is
gradnated. Tt will _thus be seen that the pro-
portion of gases geing to the patient is con-

15,874

trollable at will and instantly by the operator

]

through the thumb screws 56 and 57, al-

though practically where a mixture is de-
livered, owing to the ratio of size of the de-

livery apertures of the respective gases, there .

will ‘always be a much greater quantity of
nitrous oxid in the mixture than of oxygen.
A connection 58 is provided extending from

70

reducing valve 39 to the passageway 59 lead- -

ing from beyond the diaphragm 28 to the
respirator, which connection is controlled by
a cut-off valve 60. If it is desired at an
time to give the patient pure oxygen to ei-
fect quick stimulus, the screw 35 and cam
34 may be turned to close the openings from
passage 27 through diaphragm 28 and valve
60 opened, admitting oxygen directly to the
patient. - . '

The volume of mixture being delivered
through mixing chamber 26 is absolutely con-
trolleg by the thumb nut 51 operating the
‘valve disk 49, which, cooperating Wiﬂ%
apertures 47 and 48, really comprises a double
valve for simultaneously increasing or de-
creasing the rate of the flow of the nitrous
oxid through aperture 47 and the oxygen
through aperture 48 into the mixing cham-
ber, each in the same proportional amounts,
since the actual delivery opening of each
valve will comprise the lateral area of a
cylinder determined by the diameter of the
respective apertures and the distance that
the plate or disk 49 is moved away from the
valve head through which the apertures ex-
tend. Since the areas of the bases of the
cylinders are constant, the ratio of the lat-
eral areas, that is the discharge openings,
will not be changed by increasing or decreas-
ing the length of the cylinders in the same
amount, that is moving the valve plate 49
toward or from the valve aperture wall. In
this connection it is to be understood that the
actual extent of movement of the valve plate
49 will always be very small and can never
be greater than the maximum capacity of
the small oxygen aperture 48. The showing

the
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in the drawings has of necessity been greatly -

exaggerated. , . ,
As shown in Fig. 5, the shank 50 of the
thumb nut 51 is provided with a pointer 61
which covers a scale disk 62 on the top of the
portion 41 forming the valve chamber. Pins
62’ and 63 limit movement of the pointer

61 to a little more than half a full turn of

screw 51, which amount of turning will open
the apertures 47 and 48 for maximum de-
livery of the gas in whatever proportion is
indicated by the relative pressures shown on

‘the two gages 54 and 55. The second pin-
/63 is necessary since, if the valve were open

beyond the maximum capacity of the smaller
aperture, the proportion of gases being de-
livered would no longer remain as indicated,
but gas from the larger aperture would be

116
120 .

126
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" delivered at a relatively greater rate than

from the smaller aperture. The pins 62’

and 63 are so positioned relative to the right

line movement of valve disk caused by the
thread of shank 50 as to produce the above
indicated result. It is obvious that if the
pitch of the threads on shank 50 were made
sufficiently small a single pin 62’ might be

 employed to be engaged on either side by the

10

15

Eointer 61 and the thumb sérew 51 and there-
y be capable of practically a complete turn.
In this particular it will be noted that a very
slight turn of screw 51 will open to an appre-
ciable extent the delivery apertures 47 and
48. When, however, any opening is made

.. the respective gases will flow into the cham-
‘ber 26 in the proportion indicated, and will
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- the interior of casin

55

always flow in that proportion whether the
valve is opened little or much of its maxi-
mum capacity. The movements of the valve
are controlled with the greatest ease by the
operator and will always result in delivering
the exact proportion of gas which is desired.
The operation of the thumb nut 35 and cam
34 regulating the movement of head 82 and
spindle 30 will determine the extent of re-
breathing and will regulate this as desired.
If the disk 29 has a relatively large amount
of freedom of travel upon the spindle 30
and yet can always come back against dia-
hragm 28, there will be little or no re-
reathing. If, however, cam 34 is turned so
as to push the shoulder 64 on spindle 30 far
enough out so that disk 29 cannot come back
into contact with diaphragm 28, rebreathing
will be permitted in proportion to the dis-
tance away from diaphragm 28 at which disk
29 is being held, it being noted of course that
the usual gas bag 65 opens through a con-
nection 66 into passageway 27 extending
from mixing chamber 26.
_-As clearly shown in Fig. 3, the mixing
chamber 26 is oblong in shape, and within
said chamber and spaced from the inner
walls thereof is a closed thin walled casing
67 opening outwardly through an aperture
in the enf wall 68 of chamber 26. Within
67 is inserted an ordi-
nary incandescent electric light 69 or other
electric heating ‘device, as may be desired.
The gases entering through apertures 47 and

48 will pass over the edges of valve disk 49 "

and flow around the heated casing 67 on the
way out through passage 27, and are thereby
warmed to the desired extent before breath-
ing. In certain cases it is desirable to ad-
minister ether or other anesthetic either in
combination with one or both of the gases
forming the usual mixture, or separately, and
to accomplish this T provide an ether cup 70

having a connection through a tube 71 into.

chamber 26, said ether cup being provided
with a dropH mechanism 71’ of usual con-
struction. e ether will drop upon the

~

heated casing 67 and vaporizing will pass
into the respirator tube and gas bag either
separately or as part of the mixture, accord-
ing as the same may be used. :

I claim:

1. A gas administering machine compris-
ing a plurality of sources of fluid supply,
a mixing chamber, means for causing each
of said gases to be delivered into the mix-

ing chamber at a definite rate of flow so as .

to produce a mixture of said gases of pre-
determined proportions, and means for
simultaneously changing the rate of flow
of each of said gases into the mixing cham-
ber in the same proportional amount.

2. A gas administering machine compris-
ing a plurality of sources of fluid supply, a

70
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mixing chamber, means for causing eéach of
said gases to be -delivered into the mixing

chamber at a definite rate of flow so as to
produce a mixture of said gases of predeter-
mined proportions, an inhaler - connected

with said mixing, chamber for delivering
-the mixture of gases to the patient as said

mixture is produced, and mesdns for simul-
taneously increasing the rate of flow of each
of said gases into the mixing chamber in
the same proportional amount for the pur-
pose of forcing an increased amount: of said
identical mixture of gases to the patient.

3. A gas administering: machine compris-
ing a plurality of sources of fluid supply, a
mixing chamber, a passageway leading from
each of said sources of supply to the mixing

chamber for conducting each of said gases.

separately into the mixing chamber, two
valves in each of said passageways, one valve
in each passageway being controlled in.its
og'@eration of delivering gas by the pressure
of the gas being delivered from said valve,

means under the control of the operator for .

operating a valve in each passageway for

fixing the rate of flow of each of said gases

so as to produce a mixture thereof of pre-
determined pro;i:)rtions,vand means under:
the control of the operator for simultane-
ously operating the other valve in each pas-
sageway so as to simultaneously change the
rate of flow of each of said gases into the
mixing chamber in the same proportional
amount. ’ . :

4. A gas administering machine compris-
ing a plurality of sources of fluid supply,
a mixing chamber, a passageway  leading
from each of said sources of supply to the
mixing chamber for conducting each of said
gases separately into the mixing' chamber,
a valve in each of said passageways operable
to cause each of said gases to be delivered
into the mixing chamber at a definite rate
of flow so as to produce a mixture of said
1glases of predetermined proportions, an in-

aler connected with said mixing chamber
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for delivering the mixture of gases to the




patieht as said mixture is produced, a sec-

ond valve in each of said passageways and
means for simultaneously operating said
second valve so as to increase the rate of flow

‘of each of said gases into the mixing cham-

ber in the same proportional amount for
the purpose of forcing an increased amount

. of said identical mixture of gases to the in-
- haler and the patient. -
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5. A gas adininistering machine compris-

ing a source of oxygen supply and a source .

of nitrous oxid supply each under pressure,
a mixing chamber, a passageway leading
from the oxygen supply and from the ni-

‘trous oxid supply to the mixing chamber

for conducting each of said gases separately
into the mixing chamber, means cooperating
with said respective passageways for caus-
ing the gases to be delivered to the mixing
chamber at reduced pressures; means for
determining the rate of flow of each of smd
gases at such reduced pressures so asto
produce a mixture thereof in predetermined
proportions, and manually-operative means
exterior of but cooperating with said pas-
sageways for simultaneously changing the
rate of flow of each of said gases into the
mixing chamber in the pame proportional
amount. a o

6. A gas administering machine compris--

ing a source of oxygen supply and a sepa-
rate source of nitrous oxid supply, a mixing
chamber, a passageway leading from the
oxygen supply and another passageway
leading from the nitrous oxid supply to the
mixing chamber for conducting each of said
gases separately into the mixing chamber,
two controlling valves in each of said pas-
sageways, means under the control of the
operator for operating a valve in each pas-
sageway for fixing the rate of flow of the
oxygen and of the nitrous oxid respectively
so as to produce a mixture thereof of prede-
termined proportions, and means under the
control of the oEera,tor for simultaneously
operating the other valve in each passage-
way so as to simultaneously change the rate
of flow of each of said gases into the mix-
ing chamber in the same proportional
amount. B
7. A gas administering machine compris-
ing a plurality of sources of fluid supply
under pressure, a mixing chamber, a pas-
sageway leading from each of said sources
of supply to the mixing chamber for con-
ducting each of said gases separately into
the mixing chamber, two valves in each of
said passageways, means under the control

“of the operator for operating one valve in

each passageway for controlling the respec-

tive pressures at which the several gases are-

delivered to’ the mixing chamber, ‘other
means in said passageways for determining

“the relative rate of flow of each of said gases

into the mixing chamber at fixed relative

15,874

. pressures so as to produce a mixture thereof

of predetermined ‘proportions, and means
under the control o? the operator for simul-
taneously operating the other valve in each
passageway so as to simultaneously change
the rate of flow of each of said gases into

‘the -mixing chamber in the same propor-

tional amount.

8. A gas administering device having a.

mixing chamber, means for conducting inde-
pendently and through separated  valve
openings a plurality of gases into said
chamber in gxed relative proportions, an
integral valve member controlling the valve
openings for both of said conducting means
and having parts held in the same relation

to the points of dischargé therefrom, and,
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meansto move the valve members uniformly -

‘in reference to said dischar%e openings to
‘vary at will the aggregate vo

gases into the mixing chamber while main-
taining their respective delivery proportions
constant. v S o

9. A gas administering device having a
mixing chamber provided with a plane-
faced wall and having independent sepa-
rated valve apertures opening through said
wall, means for conducting a plurality of

“gases from independent sources of supply.

independently through each of said valve
apertures into the chamber in predetermined

relative proportions, a valve closure having

a plane-surfaced wall held fixed in spaced
arallel relation with said wall of the cham-
er for controlling the flow of gases through

said valve apertures, and means to move the

valve closure bodily so that the plane face

ume of flow of .
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thereof will be caused uniformly to approach

or recede from said wall to vary at will the
aggregate flow of gases into the mixing
chamber while maintaining their respective
delivery proportions constant. ‘
10. A gas administering device having a
mixing chamber, a valve head having a plane
surface on one side forming a part of a wall
of said chamber, said valve head being pro-
vided with a plurality of independent cavi-
ties and having independent valve apertures
leading from said cavities into the mixing
chamber, means for conducting a different
gas into each of said cavities and to the
valve apertures, a valve disk within the mix-
ing chamber having a smooth face cooperat-
ing with said plane-surfaced. wall to con-
trol all of said valve apertures, and means
under. the control of the operator to move

‘the valve disk bodily and uniformly toward

and  from said valve apertures. .. :

11. A gas administering device having a
mixing chamber and a plurality of sepa-
rated valve apertures extending through a

wall of said mixing chamber, means for
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conducting different gases at fixed relative -

pressures independently into the mixing
chamber through each of said valve aper-
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tures, a single unitary valve member within
the mixing chamber having portions cooper-
ating with and controlling the delivery

openings of the respective valve: apertures, .

and means to move the valve member so that
said portions will be caused uniformly to ap-

proach and recede from the respective valve:

apertures.. , .
12. A gas administering device having a
mixing chamber and a plurality of sepa-

‘rated valve apertures extending through a .

wall of said mixing chamber, said valve
apertures varying in size for delivering fixed
relative proportions of the gases when the
delivery pressures of the gases -are equal,
means for conducting different gases at fixed
relative pressures independently into the

mixing chamber through each of said valve

apertures, a single unitary valve member
within the mixing chamber having portions
cooperating: with and controlling the de-
livery openings of the respective valve aper-
tures, means to move the valve member so
that said portions will be caused uniformly
to approach and recede from the respective
valve apertures, and means limiting move-
ment of said valve member so that the maxi-
mum movement thereof away from the valve
apertures will open the smallest aperturs
only to its maximum capacity.

13. A gas administering device compris-
ing separate containers of fluid under pres-

sure, a mixing chamber and means for con-
sald fluids independently thereto-

ductin
through separate valve openings, a unitary
valve member within the chamber adapted
to block both of said openings, and means to
move the valve member definitely and uni-
formly through predetermined distances so
that the opening - blocking portions there-
of shall be caused to recede from or
to approach both said valve openings uni-

- formly.
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14. A gas administering device compris-
ing separate containers of fluid under pres-
sure, 8 mixing chamber provided with a
plane-faced wall and having independent
valve apertures opening through said wall,
means for conducting the gases from said
containers independently through each of
said valve apertures into the chamber, a
thumb-nut having a threaded shank extend-
ing through said wall and into said chamber

- adjacent said valve apertures, a valve plate

. 56

60

65

secured to the end of said shank in said
chamber and having a plane face adjacent
and parallel with the plane face of the wall
and overlying said valve apertures so that
rotation .of the shank and plate by means
of the thumb-nut will move the plate bodil
away from or toward the face of said wall
and said valve apertures to vary at will the
aggregate volume of flow of gases into the
mixing chamber without varying their rel-
ative delivery pressures. -

7

. .15. A gas administering device compris-

ing separate containers of fluid under pres-:::

sure, a mixing chamber, means for conduct-
ing the gases independently from said con-
tainers and delivering them into said cham-
ber :so that the:relative proportion of the
gases will be unchanged by :the delivery

~means’ and can be varied only by varying

the relative delivery pressures. of the gases,
means to regulate at. will the delivery pres-
sures of each of said gases, means to indi-

0

cate the pressures. at which said gases are
delivered for-determining the relative pro-

portions of gases going into the chamber
and the quality of mixture produced, and
means for regulating and controlling the
-aggregate volume of flow of gases into the
mixing chamber while maintaining un-
changed the proportions determined by the
delivery and pressure-controlling means.

- 16. A ‘gas administering device compris-’

80

ing a pair of separate containers one having. -

nitrous oxid and the other oxygen stored un-
der pressure therein, a mixing chamber,
means for conducting said gases independ-
ently from the containers to the mixing
chamber, means in said conducting means
for varying at will the relative pressures
at which said gases are delivered, independ-
ent gages each having connection with one
of said conducting means and each provided
with a scale for indicating the pressure at
which gas is being delivered, the oxygen
gage being provided with a scale for indi-
cating the percentage of oxygen in the mix-
ture of gases being delivered at the indi-
cated oxygen pressure when the pressure of
the nitrous oxid as indicated upon its scale
is at a predetermined point. :
17. A gas administering device compris-
ing a pair of separate containers one havin
nitrous oxid and the other oxygen store:
under pressure therein, a mixing chamber,
means for conducting said gases independ-
ently from the containers to.the mixing
chamber including separated delivery aper-
tures having different relative discharge -
areas for delivering proportions of the re-
spective gases such as to produce a mixture
of the desired quality when the pressures of
the gases are equal, means in said conduct-
ing means for separately regulating the de-
livery pressures of the respective .gases,
means for determining the delivery pres-
sures of said gases so that said pressures
may be equalized, and means limited in op-
eration to permit no more than maximum
flow of gas through the smallest aperture
for varying the aggregate volume of flow
of said gases into the mixing chamber while
'maintaining the proportions determined by
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the delivery apertures and the delivery '

pressures of the gases. _
18. A gas administering device having a
mixing chamber, a respirator tube connected
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with the mixing chamber, a disk therein, a
‘gas bag having connection with the mix-

* Ing chamber on the inner side of said disk,

‘16

and means controlled by the position of the

disk so.as to permit breathing of gas mix-

ture from the mixing chamber at all times
and to prevent -or permit, as desired, en-
trance of the exhalations of the patient to
the gas bag and consequent rebreathing of
the gas mixture. : '

19, A gas administering device having a
mixing chamber, a respirator tube connected
with the mixing chamber having a perfo-
rated partition, a gas bag having connection
with the mixing chamber on the inner side
of said partition, a disk normally cooper-
ating with said partition to open and close
communication with the mixing chamber
and gas beg during breathing so as to
permit breathing of the gas mixture and

prevent rebreathing, and controllable means

for holding said disk spaced from the par-

8 k - 15,874

tition during exhalation of the patient to
permit rebreathing. ’ N

.

90. A gas administering device having a
mixin%’lchamber, a réspirator tube connected
with the mixing chamber having 2 perfo-
rated partition, a gas bag having connection
with the mixing chamber on the inner side
of said partition, a disk normally cooper-
ating with said partition to open and close
communication with the mixing chamber
and gas bag during breathing so as to per-
mit breathing of t%e gas mixture and’ pre-
vent rebreathing, a spindle on which said
disk vibrates between fixed stops, and con-
trollable means for moving said ‘spindle
bodily endwise so as to position the stops
thereon so that the disk will be held spaced
from said partition during exhalation to
permit rebreathing of gas mixture.

"1 testimony whereof I affix my signature

hereby. ‘
. - JAY A HEIDBRINK.

26

30

36

40




