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My invention relates to gas administering ma-
chines and has for its object to provide a ma-
chine for administering gases or mixture of gases
for producing varyirg states of anaesthesia, par-
ticularly that low form of anaesthesia known as
analgesia, wherein the patient is conscious but
the nerves are numbed and deadened to the sense
of pain.

In many conditions of patients, such, for ex-
ample, as that accompanying certain kinds of
operations of dentists, or even in labor in child
bearing, it is desirable to maintain the patient in
a state of analgesia wherein the patient is only
partly anaesthetized. It is also frequently desir-
able to permit the catient himself to control the
flow and delivery of gas or gas mixture to himself
in proportions and volume as determined by the
operator, this control being customarily exercised
in response to increasaed pain stimuli. It is, there-
fore, a principal object of my invention to pro-
vide means for permitting the patient to control
the delivery of gas or gas mixture to him from the
gas administering machine.

It is a further object of my invention so to
construct the patient-operated means, after oper-
ation by the patient to deliver gas to him auto-
matically, as to cut off the delivery of gas so the
patient cannot of his own will and initiative
maintain a constant supply of gas, but can only
secure supplies of gas intermittently.

It is a further object of my invention to pro-
vide means such that, when the patient operates
the means which he supposes will cause delivery
cf gas to him, whetlier it does or not, there will
be an indication to him, in the form shown and
described, a sharp clicking noise, showing ‘that
he has cperated the gas delivering means.

It is o further object of my invention to pro-
vide means such that after the patient has oper-
ated the gas control valves to cause delivery of
gas mixture to him, the machine will continue
to deliver such mixture for definitely-timed
periods under the control of the anaesthetist
operator, at the ends of which periods supply of
gas will be cut off.

It has been found in many cases that more
favorabkle results are obtained by a constant flow
of gas mixture to the patient, determined by the
trained anaesthetist. Yet, under such condi-
tions, there may be surges of pain stimuli which
will make the patient feel that he should have a
larger supply of anaesthetizing gas, and might
have his nervous tension increased if he thought
hs wasn’t getting it. It is an object of my in-
vention to provide means whereby the patient can
operate the machine to admit and cut off flow of
gas for analgesia together with means whereby
the operator can render the patient controlled
means inoperative to cut off flow although still
capable of being operated by the patient, so that
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the patient while receiving a constant flow of the
mixture of gases as determined by the anaesthetist
nevertheless believes that he is controlling the
flow of gas, with a highly valuable psychological
cffect on the patient.

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

In the drawings, illustrating an application of
my invention in one form,—

Fig. 1 is.a front elevation view of an anaes-
thetizing machine embodying my invention. Fig.
2 is a rectional view taken on line 2—2 of Fig. 4.
Fig. 3 is a fragmentary elevation view taken in
the position of line 3—3 of Fig. 1. Fig. 4 is a
part sectional elevation view taken in the plane of
line 4—4 of Fig. 1. Fig. 5 is a part sectional
elevation view taken on line 5—35 of Fig. 6. Fig. 6
is a sectional elevation view taken on the line
6—6 of Fig. 5. Fig. T is a sectional view taken on
line 7—17 of Fig. 5. Fig. 8 is an end view similar
to a portion of what is shown in Fig. 6, with the
valve member in a different position.

As illustrated, a pedestal 10 supports head I
upon which is a plurality of gas cylinders 12, 13,
as nitrous oxide and oxygen or other gases which
it is desired to mix for delivery, or to deliver for
anaesthetizing purposes. The head carries pres-
sure reducers 14 and gauges {5 for each gas by
means of which they are delivered to a mixing
chamber 16 in desired proportions, all in a well-
known manner which it is unnecessary to de-
scribe, it being sufficient to note that the sepa-
rate gases enter the mixing chamber 16 through
individual ports 1T and 8, as shown in Fig. 2, and
leave the mixing chamber through an extension
member 19 as clearly shown in Fig. 4. Custom-
arily a nipple 20 connected with a rebreathing
bag 21 and a breathing tube 22 has been con-
nected to the member 19. A valve 23 operated by
a handle 24 may be employed to shoot a strong
volume of one gas, as oxygen, through a special
port 25 shown in Fig. 2, for resuscitation or other
purposes.

The invention herein disclosed and claimed,
and as shown, may be in the form of an attach-
ment interposed in the breathing line repre-
sented by members 19 and 22, or it may be
formed directly upon the extension 19, eliminat-
ing the old breathing bag connector 20. This
attachment comprises a cylindrical casing 26.
On the inlet side this is provided with a nipple
seat 21 into which projects a valve head 28 hav-
ing thereon a valve seat 28’ as clearly shown in
Figs. 4 and 5. The valve head 28 is an extension
of a cylindrical member 29 which is secured.to
an interior tubular connector member 30, Figs. 4
and 5, by means of a screw or screws 31. Mem-

- ber 30 embodies an outwardly extended annular
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flange 32, Fig. 4, which is embraced by a nut 33
threaded on the extension member, by which
means the parts are maintained assembled in the
breathing line. A guide member 34 provided with
gas passages 35, Fig. 5, is threaded into the mem-
ber 29 and has a central aperture which guides
the valve stem 36, which valve stem has an in-
wardly projected part 37 which passes through
a corresponding aperture in the wall of cylinder
26 within valve seat 28’ and is surrounded by
gas holes 38. Upon the valve stem 36 is a valve
disc 39 normally held in closing relation to valve
seat 28’ by a spring 49, as shown in Fig. 4. The
opening of this valve is effected by thrusting the
forwardly-extended portion 371 of the valve stem
outwardly from within the chamber 41 formed in
the cylindrical member 26. The cylinder 26 car-
ries a nipple 42 adapted to be connected with the
breathing tube 22 as shown in Fig. 4. Cylinder
26 also carries a second cylindrical extension 43
which is provided with a depending nipple 44 fo
which the rebreathing bag 21 is connected, as
best shown in Fig. 4. The cylindrical extension
member 43 is closed by a cap screw 45 which is
provided with a centrally positioned guide socket
46 in which operates a valve stem 47. An. ex-
tension 48 of valve stem 471 passes through a
guide 49 formed in a partition 50 which, except
for apertures 51, closes the interior of extension
member 43 from the chamber 41 in the cylindri-
cal member 26. A valve disc 52 on valve stem
portions 47, 48 is caused by coil spring 53 nor-
mally to engage a valve seat 54 formed on the
partition member 50, the valve stem 48 project-
ing into the chamber 41 in cylinder 26. A bag
shut-off 55 is adapted to throw the rebreathing
bag 21 out of operation when that is desirable.
As the parts are shown in Fig. 4, the valve
members 39 and 52 are held closed. That is the
normal position of the parts, and when they are
s0 positioned no gas mixture can pass through
into gas tube 22 to the patient or to waste out-
of-doors. To operate the valves 39 and 52, I seat
a piston 57 upon an internal ledge or support 56
toward the bottom of chamber 41 in cylinder 26.
This piston carries a plunger 58 of reduced diam-
eter so as to leave an annular passageway 59
between it and the inner walls of the cylinder 26.
At the upper end of the plunger portion 58 there
is formed an inwardly-diminishing portion which
provides a conical cam surface 60 in position to
engage the ends of plunger portions 37 and 48
and move them from the position shown in Fig. 4
to the position shown in Fig, 5. That is from
gas-closing position of Fig. 4 to the gas-open
position of Fig. 5, which. latter results from the
plunger extensions 371 and 48 riding along the
cam surface 60 to the cylindrical surface of
plunger extension 58. It follows that whenever
the piston 871 and its attached plunger portion
58 is raised in the chamber 41 within cylinder 26
the valves 39 and 52 are moved to open and per-
mit gas or mixture of gases to flow from the
mixing chamber 16 into chamber 41 and from
there into rebreathing bag 21, when the same
is not closed by cut-off valve 55, respectively.
The anaesthetist operator may control piston
57 and plunger 58 by means of cam member 61
positioned in the bottom of chamber 41 within
cylinder 26 and fast on stem 62 which is operated
by finger lever 63, the parts being held in sub-
stantially gas-tight relation by means of spring
64. In the up-position of the finger lever 63, as
shown in Fig. 5, cam member 61 has engaged the
bottom of piston 57, lifting it to the position there
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shown wherein the valve stems 37 and 48 have
ridden along the cam surface 60 to the outside
of plunger cylinder 58. In this position the valve
members 39 and 52 are rendered inoperative to
close the valves, and gas or gas mixture passes
through and to the rebreathing bag the same as
if the attachment herein described were not em-
ployed. When, however, the finger lever 63 is in
the down-position if Figs. 1, 4 and 6, valves 39
and 52 are held in their normal operative posi-
tion and no gas can pass through.

In the last-recited position, piston 57 may be
operated to carry plunger 58 to open the valves
by a blast of air injected below the plunger 57
by means of air bulb 65 connected by an exten-
sion tubing 66 on a nipple 67 carried by a valve
casing 68. As shown in Fig. 4, valve casing 68
is fast on a closure disc 69, which is held to close
the lower end of chamber 41 within cylinder 26
by clamp nut 10. The nipple 67 has an aperture
11 which passes therethrough and into the valve
piece 68, being adapted to register with an in-
direct or Z-passageway 12 within a valve mem-
ber 13. This Z-passageway in turn registers with
o second passageway T4 in the valve casing 68,
which pascageway opens through the closure dise
65 below the piston 57, all as clearly shown in
Fig. 6. When the parts are in this position the
blast of air injected under piston 57 by the closing
of bulb 55 in the hands (of the patient or other
overator) will rapidly lift piston 87 and parts
carried thereby until the projection 75 thereon
strikes the top disc 16, which, by means of clamp
nut 77 is held to close the top of chamber 41 with-
in cylinder 26, the position of the parts at such
time being shown in dotted lines in Fig. 5. The
striking of extension 75 upon disc 76 will produce
a sharp clapping or clicking sound audible to the
patient even though he may be some distance
from the machine. This constitutes an indica-
tion to the patient that he has operated the
valve-opening mechanism to permit anaesthet-
izing mixture to flow to him. The patient is cor-
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rectly advised that the valves are opened, because -

when piston 57 and connected parts rise to the
dotted-line position of Fig. 5, the valves in fact
are opened. When this is done, with valve 13
in the position of Fig. 6, if the patient releases
bulb 65, as he will be instructed to do, the weight
of piston 87 and connected parts will quickly re-
store them to the operative position of Fig. 6, the
air injected by the blast going back through the
various connections again into bulb 65.

Because, when the bulb is released and the pis-
ton 57 returned to normal position, the valves 39
and 52 close off both admission of fresh gas and
ehtrance of the breathing line to the rebreath-
ing bag, it is necessary for the patient to be pro-
vided with means of obtaining air for breathing.
This is accomplished by means of an automatic
inlet valve 17 as shown in detail in Fig. 4. This
valve is always operative but the coil spring T1a
against which the valve disk operates provides
enough restriction so that when the valves 39 and
52 are open, the intake will be principally, if not
entirely, from the breathing line including the
fresh gas supply and the re-breathing bag.
Ordinarily the exhaling valve 11b will be kept
open and will remain open, it giving enough re-
striction to exhalation so that most or all of
the exhaled gas will go to the re-breathing bag
when that is open.

.The patient may, when the parts are in the
position of Fig. 6, maintain his grip on the bulb
65 to keep it closed. If that is done, there will be
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a continuation of a supply to the patient of
anaesthetic mixture. Even when the anaesthe-
tist has instructed the patient to release the bulb
so that he will receive only intermittant supplies
of mixture, pain stimuli may cause the patient
not to follow instructions, but to continue to grip

" the bulb 65 with the intention of continuing to
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supply himself with anaesthetic mixture. In
either event, since there can be no escape of the
air from below the piston 57 as long as the bulb
65 is held gripped, the piston could not descend
and the patient would, in fact, continue to sup-
ply himself with anaesthetizing mixture. At
times this would be ill advised and against the
will and intent of the operating anaesthetist.
Of course, if the cam member 61 has been lifted
into the position of Fig. 5, so the valves are perma-
nently held open, as intended by the anaesthetist,
no harm will come from the patient’s efforts.
With the arrangement as in Fig. 5, the patient
from time to time will squeeze the bulb and hear
the sharp click or slap of the projection 75 upon
closure disk 76, and will believe he is controlling
the flow of anaesthetizing gas to himself, or that
he is obtaining a continuous flow by his own act.
In many cases this belief has an extremely bene-
ficial effect upon the patient, so when the opera-
tor himself maintains the valves open to permit
continuous flow of anaesthetic as controlled by
the operator, he will leave the valve 13 in the
position of Fig. 6, and encourage the patient to
ioperate the bulb 65.and encourage the patient
to believe that he himself is controlling the ad-
‘ministration of anaesthetic.

When, however, it is not desirable to have con-
tinucus flow .of anaesthetic to the patient, and
when it is desirable that the patient may not
himself be able to secure continuous flow, though
he may think he is securing it, the valve 13 is ro-
tated to the position shown in Fig. 8. In this posi-
tion a second passageway 18 in valve 13 leads di-
rectly to register with a passageway 19 in valve
plug 68, which in turn leads through a casing 80
in which is a check valve 81. The casing 80 ex-
tends through the closure disc 69 and admits air
under piston 57 through openings 82 in the casing
80. At the same time a third aperture 83 in
valve member 13 registers with an aperture 84
extending through valve piece 68 and closure 69
which opens within the chamber 41 in cylinder 26.
At its other end aperture 83 registers with an
aperture 85 extending downwardly through an
extension 86 of valve piece 68 into a chamber 81
therein. Chamber 81 is closed by extension nut
88 and has a discharge therefrom through pas-
sageway 89. Centrally threaded in the exten-
sion nut 88 is the stem 99 of a graduated needle
valve 9¢ and the end of extension nut 88 is closed
by a packing nut 92. Valve stem 90 has on the
end thereof a knurled thumb nut 93 which is
formed on its inside with a scale indicated at 94
in Fig.7. On the stem is a pin 95 which is adapted
to engage a stop pin 96 fast on the nut 92. And
when these parts are in engagement as shown in
Figs. 6 and 7, the needle valve is closed and a
pointer 97 carried on the nut 92 will point on the
scale to “close.” When the needle valve is in that
position and the bulb 65 has been operated to lift
the piston 57 and connected parts to the dotted-
line position of Fig. 5, no air can escape from be-
neath the cylinder 57, with the result that the
parts will be held in that position and the valves
39 and 52 will be kept open to permit continuous
flow of anaesthetizing mixture to the breathing
line. When the thumb nut 33 is revolved to the
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left, as indicated by the arrow in Fig. 7, the needle
valve will be opened varying degrees, indicated on
the scale as progressively decreasing periods of
time, which will permit air to escape from below
piston 37 so that it and the parts connected with
it may descend. They will do this in periods of
time inversely proportionate to the degree of
opening, as indicated in Fig. 7. Thus, when the
figure 60 is at the pointer it will take sixty sec-
onds for the piston to descend and the valves to
close. When the pointer points to “30” it will
take thirty seconds. When it points to “15” it
will take fifteen seconds. With this arrangement
the operator or anaesthetist can provide that
after each time the patient closes the bulb 65
he will have gas mixture flowed to him for a
definite period of time determined by the an-
aesthetist anywhere from one or two minutes
down to a few seconds.

The vaive 13 may conveniently be made cone-
shaped, as clearly indicated in Fig. 6, and is held
scated in a cone-shaped seat 98 by means of a
screw 99 threaded into the end of valve block
13, there being a spring 100 between the screw
head and a washerplate 161 to hold the valve
firmly seated at all times. Upon the end of the
valve 13 is a knurled thumb piece 102 upon which
are scale lines 103, Fig. 3, indicating, on a pointfer
{04 on clamp nut 60, whether the valve is set for
single direct transmission back and forth below
the piston 51, or for timed expulsion of the air
below it, and therefore, timed operation of the
valves 39 and 52. An inlet check valve for bulb
65 is indicated at 105,

The advantages of my invention will be ap-
parent from the foregoing description thereof.
The operating anaesthetist controls, of course, the
proportion of the mixture, and may control fully
the volume of mixture going to the patient, even
though the patient is led by the operation of the
machine to think he is himself controlling the
flow of gas which he is taking, with the psycho-
logical advantages which follow from that belief.
The operator may, however, set the machine so
the patient does himself control the flow of gas
which he is getting, or he may so adjust the
machine that the patient has control of the initial
admission of gas to the patient, but the operating
anaesthetist may determine how long the patient
shall get a supply of anaesthetizing gas after each
time he operates the delivery control mechanism.
The arrangement is simple, not expensive to con-
struct and in a high degree accurate and efficient.

I claim: .

1. An anaesthetizing machine = comprising
means for preducing a mixture of anaesthetizing

- gas in desired proportions, a conduit for conduct-
ing said gases to the patient, valve mechanism in

said conduit for normally blocking the flow of
gas mixture therethrough, means operative by
the patient to open said valve mechanism to per-
mit flow of gas mixture to the patient, means to
indicate such operation to the patient, and means
under the control of the anaesthetist to position
said patient-operated means so as to hold the
valve mechanism open while said means is still
capable cf conscious operation by the patient and
while the said indicating means is still operative.

2. An anaesthetizing machine comprising
means for producing a mixture of anaesthetizing
gases in desired proportions, a conduit for con-
ducting said gases to the patient, a cylinder
chamber in the conduit, valve mechanism asso-
ciated with said chamber for normally blocking
the flow of gas mixture therethrough, a piston
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in said chamber having means thereon adapted
to cooperate with said valve mechanism to open
the same to permit flow of gas mixture to the
patient, and means controlled by the patient to
effect operation of said piston.

3. An - anaesthetizing machine comprising
means for producing a mixture of anaesthetizing
gases in desired proportions, a conduit for con-
ducting said gases to the patient, a cylinder cham-~
ber in the conduit, valve mechanism associated
with said chamber for normally blocking the flow
of gas mixture therethrough, a piston in said
chamber having means thereon adapted to co-
operate with said valve mechanism to open the
same to permit flow of gas mixture to the patient,
means controlled by the patient to effect opera-
tion of said piston, and means operated by said
piston to indicate to the patient that the piston
has been operated.

4. An anaesthetizing machine comprising
means for producing a mixture of anaesthetizing
gases in desired proportions, a conduit for con-
ducting said gases to the patient, a cylinder
chamber in the conduit, valve mechanism asso-
ciated with said chamber for normally blocking
the flow of gas mixture therethrough, a piston in
said chamber having means thereon adapted to
cooperate with said valve mechanism to open the
same to permit flow of gas mixture to the patient,
means controlled by the patient to effect. opera-
tion of said piston, and a striker on said piston
engageable with the top of the cylinder chamber
to make a distinctive sound when the piston is
operated to indicate to the patient that the piston
has been operated.

5. An anaesthetizing machine comprising
means for producing a mixture of anaesthetizing
gases in desired proportions, a conduit for con-
ducting said gases to the patient, a cylinder cham-
ber in the conduit, valve mechanism associated
with said chamber for normally blocking the flow
of gas mixture therethrough, a piston in said
chamber having means thereon adapted to co-
operate with said valve mechanism to open the
same to permit flow of gas mixture to the patient,
an air bulb adapted to be held in the hand of
the operator, and an air conduit therefrom to be-
low the piston whereby the patient may effect op-
eration of said piston.

6. An anaesthetizing machine comprising
means for producing a mixture of anaesthetizing
gases in desired proportions, a conduit for con-
ducting said gases to the patient, a cylinder cham-
ber in the conduit, valve mechanism associated
with said chamber for normally blocking the flow
of gas mixture therethrough, a piston in said
chamber having means thereon adapted to co-
operate with said valve mechanism to open the
same to permit flow of gas mixture to the patient,
an air bulb adapted to be held in the hand of
the operator, an air conduit therefrom to below
the piston whereby the patient may effect opera-
tion of said piston, and a valve across said last-
named conduit for controlling flow of air beneath
the piston. :

7. An anaesthetizing machine comprising
means for producing a mixture of anaesthetizing
gases in desired proportions, a conduit for con-
ducting said gases to the patient, a cylinder cham-
ber in the conduit, valve mechanism associated
with said chamber for normally blocking the
flow of gas mixture therethrough, a piston in
said chamber having means thereon adapted to
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cooperate with said valve mechanism to open
the same to permit flow of gas mixture to the
patient, an air bulb adapted to be held in the
hand of the operator, an air_conduit therefrom
to below the piston whereby the patient may
effect operation of said piston, and means under
the control of the anaesthetizing operator to de-
termine the length of time requisite for said air
to exhaust from beneath the piston to permit
the valve mechanism to close.

8. An anaesthetizing machine comprising
means for producing a mixture of anaesthetizing
gases in desired proportions, a conduit for con-
ducting said gases to the patient, a cylinder
chamber in the conduit, valve mechanism in-
cluding a valve stem projecting into said cham-
ber for normally blocking the flow of gas mixture
therethrough, a piston in said chamber having
means thereon adapted to engage said valve
stem to open the valve to permit flow of gas mix~
ture to the patient, and means operated by the
patient to force a blast of air under the piston
to operate the same.

9. An anaesthetizing machine comprising
means for producing a mixture of anaesthetizing
gases in desired proportions, a conduit for con-
ducting said gases to the patient, a cylinder cham-
ber in the conduit, valve mechanism including a
valve stem projecting into said chamber for nor-
mally blocking the flow of gas mixture there-
through, a piston in said chamber having means
thereon adapted to engage said valve stem to open
the valve to permit flow of gas mixture to the
patient, means operated by the patient to force
a blast of air under the piston to operate the
same, and means controlled by the anaesthetizing
operator to release said air from beneath the pis-
ton in predetermined periods of time for permit-
ting the piston to return to a position such that
the valve may go into normal gas blocking po-
sition.

10. An anaesthetizing machine comprising
means for producing a mixture of anaesthetizing
gases in desired proportions, a conduit for con-
ducting said gases to the patient, a cylinder cham-
ber in the conduit, a rebreathing bag connected
with said cylinder chamber, valve mechanism
associated with said chamber for normally block-
ing the flow of gas mixture through the chamber
and to the rebreathing bag, a piston in said cham-
ber having means thereon adapted to cooperate
with all said valve mechanism to open the same
to permit flow of gas mixture to the rebreathing
bag and to the patient, and means controlled by
the patient to effect operation of said piston.

11. An anaesthetizing machine comprising
means for producing a mixture of anaesthetizing
gases in desired proportions, a conduit for con-
ducting said gases to the patient, a cylinder cham-
ber in the conduit, a rebreathing bag connected
with said cylinder chamber, a valve for admit-
ting gas mixture into the chamber and another
valve for admitting gas mixture to the rebreathing
bag, each of said valves including a valve stem
projecting into said chamber for normally block-
ing the flow of gas mixture thereinto and to the
rebreathing bag, a piston in said chamber having
means thereon adapted to engage said valve stems
to open the valves to permit flow of gas mixture
to the rebreathing bag and to the patient, and
means controlled by the patient to effect opera-
tiori of said piston.
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