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This invention relates to improvements in 
anesthetizing apparatus and is particularly con 
cerned with means operable by the patient to 
keep the patient in a state known as analgesia, 

5. in which consciousness is maintained but no 
pain is felt. The condition resembles twilight 
sleep in which the patient cannot feel pain but 
retains voluntary motor ability, The present de 
Vice is useful iri obstetrical cases. 
The invention takes advantage of the reflex 

and/or voluntary gripping tendency of a person 
in pain, this gripping tendency being due to nerv 
ous tension. In the present device, as gripping 
progresses, more of the analgesic substance is 

5 delivered to the patient for breathing, and as 
gripping is lessened, less is delivered. On the 
other hand by this device, an anesthetic sub 
stance can be delivered or shunt off independently 
of the patient and while the patient continues to 

20 grip the control. 
An important feature of the invention is grip 

ping action by the whole hand, as distinguished 
from the pressing of a button or the pressure of 
a control device held between the thumb and 

25 forefinger. There is a tendency for a person in 
pain, for example when in the dental chair, to 
grip the arms of the chair and this natural grip 
ping action while the arms rest on the chair or 
on the arm of the chair is taken advantage of. 

I am aware that there have been Some devices 
which purport to properly control analgesia, but, 
insofar as I am aware, no one has ever produced 
a really practicable device by which the patient 
can himself successfully maintain the proper 
condition of analgesia. 
The present device provides means whereby 

there are, when the patient is breathing air, no 
back pressures in any part of the mask or in the 
breathing tube. The device further provides 

40 means whereby the flow of analgesic substances 
, is automatically stopped before the patient be 
comes unconscious and provides means where 
by breathing of atmospheric air may be had, 
without removal of the mask and without removal 

5 of any part of the apparatus. In this device, the 
analgesic agent may be at all times under the 
control of the patient and immediately the flow 
of anesthetizing agent is stopped, air can be 
drawn through the breathing tube only under 
atmospheric pressure. 
The device can be used as an attachment on 

any type of machine, or can be incorporated as 
an integral part of any type of machine either for 
machines of continuous flow type or of the inter 

55 mittent flow type. 
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(C. 128-203) 
Features of the invention include means for 

controlling analgesia by the gripping action of 
the whole hand; the delivery of exhalation of the 
patient at a point remote from the patient and 
operator; the control of delivery, breathing bag, 
and air intake passages, by a single valve means; 
means for by-passing gas around the valving 
means; the delivery of this by-passed gas into the 
breathing tube at a point remote from the air in 
take opening; means adjustable by the Opera 
tor for obtaining a supply of analgesic substance 
after the patient has closed the main delivery 
valve; means for varying the timing; means for 
delivering an additional quantity of anesthetizing 
substance during the timing period, and all de 
tails of construction and arrangement of the 
parts, as disclosed. 

ObjectS, features and advantages of the inven 
tion will be set forth in the description of the 
drawings forming a part of this application, and 
in said drawings 

Figure 1 is a side elevation of the apparatus of 
this invention; 

Figure 2 is a top plan; 
Figure 3 is a vertical Ionigtudinal Section 

through the valve-controlled gas delivery por 
tion of the machine, taken approximately on 
line 3-3 of Figure 2; 

Figure 4 is a plan section taken approximately 
on line 4-4 of Figure 3, but with the valve means 
moved to a control position opposite that shown 
in Figure 3; 

Figure 5 is a fragmentary vertical section cor 
responding to Figure 3, but With the valve means 
releasably locked in the position shown in Fig 
ure 4; 

Figure 6 is a side elevation illustrating the de 
vice as an attachment for any Suitable type of 
machine for delivering anesthetizing substance; 
Figure 7 is a vertical Section on line - of 

Figure 2, illustrating auxiliary pressure regula 
tion means; 

Figure 8 is a vertical section through the pres 
sure regulator and related parts, taken on line 
8-8 of Figure 2; and 

Figure 9 is a vertical section taken on a line 
corresponding to that of Figure 3, illustrating 
means for timing an extra supply of anesthetiz 
ing gas after the patient has sufficiently lessened 
the grip of the control element to stop delivery of 
anesthetizing substance. 
Numeral indicates the top portion of a floor 

standard acting as a support for the apparatus. 
Mounted on the standard is a frame structure 
including various tubular members forming pas 
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2 
sages for the anesthetizing fluid. The lower part 
of this structure includes the yokes 2 which may 
be of any preferred form, which support the gas 
containers. Pairs of yokes are generally pro 
vided, two for containers of nitrous oxide, for 
example, and two for containers of oxygen. In 
regard to the major features of this invention, 
there is no intention to limit it to any particular 
type of anesthetizing apparatus. Moreover, only 
those parts of the apparatus have been shown in 
the drawings, in detail or otherwise, which seem 
essential to the understanding of the functions 
involved in this general class of machine. 
The gas containers have not been shown. Re 

ferring to Figures 2 and 8, the passage into which 
the gas is delivered from the gas or vapor con 
tainer (held in the yoke) is indicated at 3. This 
passage communicates with pipe 4 which com 
municates with horizontal passage 5, which con 
nects with passage 6 to the pressure regulating 
device, generally indicated at 8 and of any pre 
ferred form. In this case, there are two of these 
devices, one to regulate the oxygen and one to 
regulate the nitrous oxide. The valve mecha 
nism for this pressure regulator includes a pis 
ton-like valve 0 which is part of yoke at 
tached to diaphragm 2. The diaphragm is ad 
justed by spring 3, the compression of which is 
controlled by the usual means. When this ad 
justment takes place, the element 0 is raised or 
lowered, as a piston, against the action of the 
spring 4 which acts in opposition to the spring 
3, and moves the valve fo to seating position. 
The valving washer 5 cooperates with the end 
of a plug or seat 6 to control passage com 
municating with the passage 6. The gas escapes 
past the valve into chamber 20 and thence into 
a passage indicated in dotted lines at 2 which, 
in Figure 8 of the drawings, is at the same level 
as the passage 6 and appears at the center of the 

This passage 2 is also indicated in figure. 
dotted lines in Figure 2. The gas, after pass 
ing through the regulator, enters the passage 2 
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and from this passage is delivered into passage 
22, see also Figure 7. The passage 22 is formed 
in a cross arm 24, and this passage is in com 
munication through tube 25 with a suitable pres 
sure gauge indicated at 26, see also Figure 1. 
There are two of these pressure gauges, one for 
oxygen and one for nitrous oxide, and they may 
be of any suitable construction, , and, therefore, 
have been only diagrammatically represented in 
the drawings. The gauges indicate pressures 
corresonding to regulator, adjustments. The 
passage 22 is constricted as at 27 and leads into 
an annular mixing chamber 28 (see also Figure 3). 
from which chamber it is delivered through ra 
dial passages 29 in plug 30 into an axial passage 
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3 of the plug. The plug is in threaded engage 
ment with a tubular member 32 having passage 
33 leading forwardly, see also in dotted lines in 
Figure 2. This passage is designated herein as 
the delivery passage for the mixed or unmixed 
anesthetizing fluid or gas or vapor, or oxygen. 
The course of the fluid has only been traced for 
one side of the machine. The course for the Op 
posite side of the machine is substantially identi 
cal. It will be understood that gases of different 
kinds can be delivered from opposite sides of the 
machine to the annular chamber 28, where they 
are mixed, and whence they are delivered into delivery passage 33. The arrangement or posi 
tion of the passages of the machine, and of the 
various controls, are features of the invention. 

: Referring to Figure 7, which is a section on line 

any type of machine is important. 

2,084,804. 
- of Figure 2: Each passage 22 leading from 
the regulator to the mixing channel 28 is pro 
vided with a needle valve 23 operable for adjust 
ing the flow of the gas in a manner to compensate 
for pressure gauge inaccuracy. Each valve seats 
in the end of the corresponding restricted pas 
sage 27. This is a feature of the invention. 
An important feature of this invention relates 

to the control by the patient of the delivery of 
the anesthetizing or analgesic substance from 
the passage 33 to the inhaler. The construction 
now to be described may be an integral part of 
the new machine, above described, or it may be 
an attachment, and its use as an attachment for 

In Figures 
1, 2 and 3, it is shown as an integral part of the 
machine, while in Figure 6 it is shown as an 
attachment which may be connected to the de 
livery passage 33 (or equivalent passage) of any 
machine of the general class previously de 
Scribed. 
Another feature of the invention relates to 

a patient-controlled means interposed in the 
breathing line between the point of delivery of 
the gas supply and the patient's nose, and per 
forming three functions, to wit: control of gas 
delivery into the bag, into the breathing tube, 
and entry of air into the breathing tube. 
This control device, as an integral part or 

as an attachment, includes a structure providing 
a chamber or passage designated 35 into which 
chamber the passage 33 delivers. This chamber 
has an air-intake passage 36, a passage 37 to 
which a breathing tube 38 is attached, arid a pas. 
sage 39 in extension 40, the extension being pro 
vided for the attachment of a breathing bag 4. 
The passage 36 is formed in a tubular extension 
42, but it will be understood that this extension 
may be dispensed with and the casing may simply 
have an opening at the point 43. The inhaler 
or mask is indicated at 38. . . . " 
tube connects it with the tube 38, but ttibe 38 
may be connected directly to element 38 and 
such a connection is, contemplated herein, 

Valve means, controllable by the patient in a 
manner hereinafter to be described, is provided 
for simultaneously controlling the delivery of gas 
or anesthetizing substance from delivery passage 
33 through the passage in the fitting 45 into the 
chamber 35, controlling entry of the gas through 
the bag passage 39, and controlling entry of air 
into the chamber 35 through the passage 36. 
The invention also contemplates the separate con 
trol of any two of these passages, for example 
the delivery and air intake passages only. 
This valve means and control therefor, in the 

illustrated embodiment, comprises a frame 4 
slidable longitudinally of the chamber, sliding 
motion being controlled by a plunger 48 slidable 
in the casing and suitably connected to control 
wire 49, which wire passes through a tubular 
member 50 rotatable upon extension 5 of the 
casing 52 in which the chamber 35 is formed. 
The wire passes through a section of flexible tube 
53, see Figure 3, and thence through a metal 
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(or flexible) tube 54 and into the tubular portion . 
57 of a hand grip element 58, see Figure 1. This 
tubular portion is suitably secured to a handle 
or grip section 58 which has somewhat the form 
of the grip of an automatic pistol. The element 

: 58 may represent the arm of a chair in a groove 
of which the trigger, or button 60 is pivoted, or 
with which arm it is operably attached in any 
suitable manner, The positioning of this trigger 
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or its equivalent in any way on the arm, is a 
feature. 
The end of the control Wire 49 is attached to a 

lever or trigger 60 suitably pivoted to the grip 
section 58. This trigger normally, as before grip 
ping by the patient, stands in the position shown, 
and suitable depressions 6 are provided to receive 

This form of grip is a valuable fea 
ture of this invention inasmuch as it takes ad 
vantage of the gripping action of the entire hand 
to control the delivery of the anesthetizing agent. 
An important object is to produce and maintain 
a condition of the patient known as analgesia, 
in which there is a loss of sensation to pain, 
without total loss of consciousness, and in which 
voluntary motor ability is retained. It will be 
understood that this idea of utilization of the 
gripping action of the entire hand, or more than 
two fingers, particularly as distinguished from 
control by means of the thumb and forefinger, 
can be applied to the arm of a dental chair, for 
example, which arm the patient generally natu 
rally grips when in pain. 
When the trigger 60 is moved in the direction 

of the arrow, the valve means is moved (see Fig 
ure 4) to admit anesthetizing substance to the 
breathing tube and to the bag, and to close the 
air intake passage. When the trigger 60 is in 
the position shown in the drawings, the valve 
means is in the position shown in Figure 3, in 
which no gas can enter the chamber 35, nor the 
bag passage 39, and in which the air passage is 
open so that air may pass through chamber 35 
into the passage 37 and into the breathing tube 
38 and thence to the patient. 
Below the sliding frame 47 and movable inde 

pendently thereof, are valve elements, one of 
which, designated 65, controls passage 65, and 
the other of which, 66, alternately controls bag 
passage 37. and the air intake passage 43, these 
valves being movable in unison. Spring 6 keeps 
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the valve element 66 against the bottom surface 
68 out of the chamber to maintain a seal, the 
spring being carried in a tubular member which 
is pivoted to the casing 52 as at 69. Spring 70 
automatically moves the frame to the position 
shown to cause the valves to close the gas de 
livery and bag passages, and the gripping action 
of the patient is exerted against the action of 
this spring to move the frame to open the valve 
65 and move the valve 66 from its position over 
the air intake passage 36. 

Springs 7 -12 are each attached at one end 
to the frame 47 and each at its opposite end is 
attached to the tube containing spring 67. The 
bottom, end of the tube is forked and engages 

65 

75 

pivotally over projection 75 of the valve element 
66 so that the springs if-72 act upon the tube, 
to move the valve means in the appropriate di 
rection. It is obvious that when the patient 
moves the element 60 in the direction of the 
arrow, the frame correspondingly moves, spring 
72 acting to pull the tube to move the valve, 
which then moves to the position shown in Fig 
ures 4 and 5, in which position anesthetizing gas 
is delivered to the patient and air entry is pre 
vented. Upon release of the grip and its move 
ment to the position shown in Figure 1, the Spring 
To acts to move the frame in a direction opposite 
to that shown by the arrows. Stop 66 limits 
motion of valve 66 to a position over the air in 
take 36 or 43. Frame 47 is, of course, suitably 
slidably guided. After the valve 66 passes acroSS 
a vertical line passing through pivot 69, the valves 
are snapped to the position toward which thev 

end of the tube 40. 

3 
are traveling. Spring 67-7 acting in 'One direc 
tion, and Springs 67-72 acting in the other di 
rection, 
Another feature of this invention is the means 

whereby the valve means can be locked in the 
position shown in Figures 4 and 5. This is ac 
complished by grasping the tube 50 and pulling 
in direction of the arrow. The result is that the 
tubular member 50 is pulled off of the extension 
5, whereafter it is made to assume the position 
shown in Figure 5 in which its end 76 abuttingly 
engages the outer end 78 of the extension 5. 
This releasably locks the valve means in a posi 
tion to close the air intake passage 43 and open 
the chamber 35 and the bag passage 39 to a supply 
of anesthetizing substance. Of course, the tube 
54 could also be flexible, and could act as a con 
duit for conductors for the electrical operation of 
the valve means, by means of a button on the 
arm of the dental or other chair. 
When the control is used as an attachment for 

any machine which has a bag, the bag passage 
39 may be closed by a suitable cap not shown. 
Referring to Figure 6, which shows the attach 
ment applied to the delivery passage of a machine 
of the bag type, the delivery passage is designated 
80, the bag passage or tube 8. In this case, the 
tube 8 is closed by a cap 82, but when it is desired 
to attach the bag to the machine, the cap 82 is 
removed and the bag slipped over the tube, these 
parts generally having a friction fit. The cap 82 
is interchangeable and is then placed over the 

Of course, in case of transfer 
of the bag from 40 to 8 f, there will be no control 
of the bag opening by the patient-controlled 
Valve means. The bag may, in some instances, 
be dispensed with. 

... By-passing 

Another feature relates to means by which gas 
from either supply carboy can be directly intro 
duced into the breathing tube, without pass 
ing through the main delivery passage 33. This 
feature is referred to herein as by-passing. Gas, 
either N2O, or oxygen, or both, may be by-passed, 
and for this purpose, pipe connections are made 
with chamber 20 of each regulator, see Figures 
1, 2 and 8, as at 85 leading by suitable pipes 
and connections, including unions and pipes 
86-87-88, to common passage 89 (Figure 3) 
(which, in turn, delivers into pipe 90 to which 
flexible breathing tube 9 is attached. This lat 
ter tube delivers into flexible breathing tube 38 
at a point relatively remote from the chamber 35 
and valving means therein, and, therefore, remote 
from the bag opening 39 and air intake passage 
36. Each pipe 88 has a valve 92. By this means, 
when desired, any amount of gas may be deliv 
ered independently of any control by the patient 
and at the will of the anesthetist or operator. By 
this means also, either oxygen or an anesthetizing 
gas or vapor can be by-passed to the patient. 
During by-passing, the by-pass valve for the 

anesthetizing gas is (when the patient is grip 
ping) opened and gases are delivered from two 
sources, to wit: a mixture of N2O and oxygen by 
the main valve and some extra N2O through the 
by-pass. . 

It is noted that the point of delivery of gas, 
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directly into the breathing tube through the by 
pass, is between the patient and the bag or air . 
intake passage or main delivery point. 
A suitable safety valve 85a is provided for each 5. 
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chamber 20, and the valves 92 have graduated 
dials 92. 
The valve of the by-pass is generally adjusted 

to supply a lesser or greater quantity of gas than 
is normally delivered through the main valve or 
passage 33. 
When the by-pass feature is used, the bag is 

also by-passed so that gas is shot directly and 
quickly to the patient without mixture in the bag. 
With the by-pass the patient cannot entirely 

cut off the anesthetic gas. Although he can close 
the main supply valve from the machine to the 
chamber, the by-pass continues to deliver to, or 
into, the inhaling tube. However, when he does 
close the main valve, he gets a mixture of air, as 
before, the only result being that he cannot get 
as much air as he wishes, as in the construction 
of Figure 3. ' 

Timing 
Another feature of the invention relates to 

means whereby the valve means can be independ 
ently controlled to continue delivery of anesthe 
tizing substance for a timed period, after Opera 
tion of the valve means by the patient to stop 
delivery of such substance. This is necessary in 
some instances where the operator or doctor be-, 
lieves that the patient is not capable of making 
proper judgment as to when the Supply of anes 
thetizing substance should be stopped. One form 
of device for performing this function is best 
shown in Figure 9, which is a vertical longitudi 
nal section. This device may be an attachment 
for any suitable machine, or may be an integral 
part of such machine. 
The rod 48 has a yoke 95 pivoted to a sleeve 96 

slidable on a piston rod 9 having a piston head 
98 operable in cylinder 99, which cylinder is se 
cured to the wall of the casing 52 within cham 
ber 35 by means of two pipe connections respec 
tively indicated at 100 and C and a fastening 
device or devices Ofa. A spring fe? acts to move 
the piston to the position shown, against the 
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gripping action of the patient, which gripping 
action moves the rod 9 in the direction of the 
arrows. The piston and cylinder constitute tin 
ing means. When the piston is moved to the right 
from the position shown, as the result of gripping 
action of the patient, air enters the cylinder 
through check waive 03. When the patient re 
leases the grip, the piston travels under the action 
of spring 92, against air pressure toward the left, 
and its speed is regulated by the exit of air past 
needle valve 05. By means of this valve, the 
timing period can be varied. 
In order to release the rod 97 So that timing 

may be had independently of any control by the 
patient, the following means is provided: The rod 
9 is notched as at 06 and this notch is engaged 
by a vertically slidable pawl O held yieldably in 
engagement with the notch by spring 08. At the 
top of the pawl is provided a cam 09 which can 

. engage a trip pin 0, the position of which can 

65 
be moved by rotation, by means of a set lever, to 
non-tripping position. When the stroke limit is 
reached during travel of the patient-controlled 

70 

element 48 to the right, the cam 09 engages the 
trip if 0 and the detent is disengaged from the 
notch O6 and the piston rod is released, to travel 
under the expanding action of the spring 02 to 
perform the timing operation. The spring 2 
acts to move the rod 48 to the initial position 
shown when the patient sufficiently releases the 

75 
... grip. The gripping action of the patient is against 

that of the spring A2, as well as against the ac 

2,084,804 
tion of the spring 02. On tripping of the pawl, 
the patient continues to grip the control against 
the action of the spring 2, but as soon as the 
grip is released, the spring 2 acts to bring the 
collar to the initial position shown in Figure 9, 
whereat the pawl assumes locking position. 
The piston rod 97 operates the valve means 

through a yoke or connection indicated at 4. 
This connection is adjustably attached to the rod 
9 by set screw 5. At the opposite or lower 
end, element 4 is attached to rod 6 by means 
of set screw 7. Piston rod 97 and rod 6 
move together. This rod forms part of the Valve 
means and has a sealing fit in cylinder 8, the 
inner diameter of which cylinder is greater than 
the outer diameter of the rod to provide a paS 
sage to receive delivered gas or vapor. The rod 

6 is provided with a gas delivery passage is 
which opens into the chamber 35 at 20. The 
element 4 has a foot portion 2 which abut 
tingly engages a valve 22 which is the func 
tional equivalent of the valve 66 and alternately 
controls the passages 39 and 43. The valve 22 
is pressed against the surface 23 of the casing 
52 by means of a device generally designated 25 
which is the functional equivalent of the device 
67-69 of Figure 3. The valve 22 is moved 
to the position shown by action of Spring 26. 
During motion of the valve 22 in direction of 

the arrow or to the right by means of the foot 
2 of the yoke 4, and as the parts reach their 

limit of motion, a latch 27 engages a projection 
a 28 of the valve to hold the valve over the air 
intake opening 43 until the end of the timing pe 
riod, that is during the time that the motion of 
the parts moves in a direction opposite the air 
rows or to the left. At the end of this period, a 
trip 29 engages a camming surface 3 of the 
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pawl, to raise it and release the va, 'e 22 which 
is then moved to its initial position by means of 
the spring 26, to abut the foot 2. 
The valving means may be modified to control 

only the passage 45 and the air intake passage 
43, as previously mentioned in relation to the 
form of the invention shown in Figure 3. It will 
be understood that the intention herein is to 
cover control of either a two or three Orifice valve 
means by the gripping on the part of the patient. 

It is to be noted that the reciprocable valve 
bar 6 projects beyond the casing 52 whatever 
its position, so that the operator or doctor' can 
See it at all times. After the bar is moved to 
its extreme position to the right (main delivery 
valve open) and as the bar moves in the opposite 
direction during the timing period, the doctor 
can judge by the length of the projecting por 
tion of the bar, the stage of the timing period. 

It is further noted that by fully opening the 
valve 05, the timer can be rendered inoperative. 

During timing, breathing and rebreathing 
takes place in the bag, and is continuous through 
out the timing period because valve 22 is re 
leased by latch 27 only at the end of that time 
period. The important point is that the patient 
cannot breath air during this period because valve 
22 is held in a position to close the air intake 
passage, and is released to close the bag Opening 
Only at the end of this period. 
When the timer is used the speed of the pa 

tient's recovering from analgesia is lessened and 
this timing is resorted to because the patient may 
be of a type, who will not maintain the grip long 
enough to maintain analgesia over a period as 
long as the doctor thinks is necessary, and this 
scheme enables the doctor to deepen or continue 
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analgesia and, therefore, to obtain a. finer or more 
accurate control of analgesia, conformably to the 
type of patient. 
Means for increasing the amount of gas during 

timing period 

Another feature of the invention relates to 
means for increasing the amount of the delivered 
gas during the timing period, so that the patient 
will for the relatively short timing period, be 
made to breath more analgesic gas for this short 
er period; or a greater volume of gas can be 
delivered, whether the timer is operative or not. 
To this end, a valve 43 controls passage 44, 
leading from the chamber 8 in communication 
with the gas delivery line 45, when the valve 65 
is opened. A Suitable hand lever 45 at the out 
side of the case controls this valve. An auto 
matically controlled auxiliary valve 46 controls 
delivery of gas into the case 35 after passage 
through the valve 45. This latter waive 46 
is attached to one arm 4 of a lever suitably 
pivoted as at 49 to the cylinder if 8. 
The opposite end of the lever passes loosely 
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5 raises the lever to close the valve 46. Clo 

sure is initially prevented, however, by means 
of detent 53 pivoted within the slot 50 as at 
54, said detent engaging a stop 56. During 
motion of the element 4 to the right from the 
position shown, the detent is moved away from 
the stop in the direction of the arrow to re 
lease the lever and obtain closure of valve 46, 
and rides upon the top of the lever and reaches 
the downwardly off-set portion 57. On return 
movement of the element É, that is during the 
timing period, the detent 53 engages the stop 
and rides along the upper surface of the lever in 
a manner to open the valve 46 or move it to the 
initial position shown. An extra, amount of gas 
is, therefore, delivered through the orifice 44 
during the timing period and until valve 65 closes. 
The timing mechanism is so constructed that 

timing can be controlled by the patient or can 
45 be controlled entirely independently of the par 

tient, according to the position of the element 
... 10. When the support carrying element O 

is rotated so that O lies sufficiently below the 
level shown, 09 does not engage it and no trip 

... i0 ping takes place, but the elements 48 and 9 
remain coupled. Automatic control independ 

40 

... ently of the patient is, of course, obtained as the 
result of the cam 09 engaging the trip ff0. The 
position of the trip is changed by rotating its Sup 

5 port by means of the lever shown in dotted lines. 
The lever has a suitable handle and a trans 
latable locking pin, not shown, which can be en 
gaged with either one of two openings of the cas 
ing. . . . . . 

CO 
intake passage to prevent loss of anesthetizing gas 
to the atmosphere, during a by-pass period, that 
is after the patient has released his grip to close 
the main valve. This device is illustrated in 

c5 Figure 1 and comprises cylindrical elements 60 
and 6f telescopically engaged so that the volume 
of the chamber can be changed, in this instance 
by sliding the lower cylindrical section 6 ver 
tically relative to the element 60. The element 

to 60 has a removable friction fit with the tube. 42 
and carries a rod 62, which rod slidably passes 
through a cross piece 63 carried at the top of 
the cylindrical element 6t. A head 64 on the 
rod limits downward movement of the element 

is 6. At the bottom of the element 6f there is 

through a slot 50 in the yoke 4 and a spring 

he removes the inhaler. 

Means is provided and associated with the air 

S 
an air intake opening 66 and above this open 
ing, in spaced relation, is placed a guard 67. 
A valve plate 68 is arranged to control the open 
ing 66, the plate being pivoted at 69 and having 
a handle. The Volume is so adjusted as to catch 
only that volume which the operator judges the 
patient should breathe. This receptacle can be 
used With the timer, and by-pass features, and is 
useful for lessening Waste of gas or gases. 
After closure of the main gas supply the pa 

tient is breathing by-pass gas back and forth 
through the chamber, by means of passages 
36-66. Under these conditions, part of the 
anesthetizing gas is trapped at each exhalation, 
and through this trap gas air is in-breathed. 
As the result, of course, there is a mixture of air 
and gas in the chamber and in the breathing 
tube. If the chamber were not used, a sub 
Stantially greater amount of anesthetizing gas 
Would be lost to the atmosphere. 
When using the by-pass, gas delivery continues 

after closure of the main delivery valve. With 
the timer, and also when the valve 46 is used, 
all gas is stopped after Such timed closure. Of 
Course, the by-paSS feature may be used With the 
timing feature, and the machine can be used for 
anesthesia or analgesia. By-pass gas cannot be 
stopped by the patient or timer. 
The regulator is set to deliver more than would 

normally be delivered from orifice 20 which 
Orifice is Smaller in caliber than passage 9. 
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When the device is used as an attachment 
shown in Figure 6, the by-pass pipes 86 are each 
provided with a union 40 which is adapted to be 
attached respectively to the Oxygen and gas de 
livery pipes of any type of machine. The means 
by which the attachment is completed to the de 
livery pipe 80 is herein shown as a union nut 4. 
Another feature is that the cross-sectional area, 

of the air intake is always equal to, and can be 
greater than, the corresponding area of the 
breathing tube so that the patient can substan 
tially immediately get a supply of air. In most 
of the devices with which I am acquainted, the 
air intake or exit orifices are so small that free 
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45 
exhaling is not obtainable and the patient im 
mediately senses this condition and is fearful 
that he cannot get enough air, or cannot get it 
when he wants it. 
At present, in dentistry, there is no means by 

which the patient can properly control analgesia, 
when a continuous flow machine is used, unless. 

When an intermittent 
type of machine is used, the patient has to be 
told by the doctor to breathe through the mouth. 
The present invention controls analgesia, without 
the adjustment of any parts or Valves at the in 
haller or mask, and control can be had entirely 
by the patient's own effort. m 

In the present device no double tube connection 
to the inhaler is necessary, but only a single 
tube of relatively large diameter. In Operating 
the device, the patient does not grip any part of 
the inhaler tube. In fact, the hand which Op 
erates the device may rest on the arm of the chair 
and is always well below the operating Zone So 
that the patient cannot interfere in any Way 
with the operation, as is likely when he has to 
raise his hands to the inhaler to adjust a valve. . 
Another advantage is that with the present 

device the patient will not move the mask or 
nasal inhaler in his attempt to control analgesia. 
Moreover, even if the inhaler is strapped to the 
patient's face, he will have confidence that he 
can control the gas just as he pleases. 75 
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Different persons react quite differently to the 

administration of an anesthetic and in addition, 
a proper state of analgesia is more difficult to 
maintain in one person than another. Most per 
Sons are afraid to breathe such substances be 
Cause of a feeling of Suffocation and they always 
feel more secure when they believe they have 
Such a control as will enable them to get air 
when they want it. On the other hand, the 
patient's judgment as to the quantity of analgesic 
Substance required is not always sound and when 
this is so, the doctor or operator must be able to 
get control without letting the patient know that 
he no longer has full control. 
vention provides for all contingencies. 

It will be noted that the orifice or tube for 
attachment of the bag is placed between the point 
of delivery of the anesthetic substance into the 
chamber, and the air intake opening and with 
this arrangement, there is no pressure on the bag 
or in the breathing line when delivery of the anal 
gesic Substance has been stopped by closure of 
the valve. Experiments have proven that pres 
Sure on the bag is not necessary, and some anes 
thetists do not desire that a quick on-rush of gas 
take place immediately that the valve is opened, 
because this on-rush is disconcerting to the pa 
tient. It will, of course, be understood that the 
gas bag can be placed on the machine at the 
opposite side or entry side of the delivery orifice. 

It will be understood that the full hand grip 
ping scheme is claimed broadly herein, whether 
the trigger grip be applied to a member which can 
be swung and swiveled, or whether it be applied to 
the arms of a chair so that when the patient grips 
the arms (as he naturally does when in pain), the 
trigger or button is moved to operate the valve to 
obtain delivery of more analgesic or anesthetic 
Substance. Of course, the whole grip idea can 
be applied directly to a machine which is so placed 
that the patient can reach it when in the dental 
or other chair. 
plied on a bed, operating table, etc. 
In regard to a connection such as 53, or its 

equivalent, which permits relatively extensive no 
tion of the hand of the patient relative to the 
breathing line including tube and inhaler, there 
is no intention to limit the invention as to the 
exact location of the valve means. This flexible 
connection between the gripping piece or the 
hand-operable means could be on the tube or on 
the inhaler, but under such conditions, and With 
the present invention, the patient can move the 
arm relatively extensively, while maintaining the 
gripping control. In this device, the constricting 
action of the whole hand including the thumb is 
used, as distinguished from the pressing of a but 
ton or lever which is at the end of an element 
which is gripped by the remaining fingers. 
The words "breathing line' as used herein are 

meant to designate any part of the passage from 
which the patient draws anesthetizing gas or va 
por or air or both, or oxygen, after such gas has 
been delivered from the machine. . . . . 
Another feature of the invention is the idea of 

by-passing without patient control, or without the 
use of valve means other than that necessary to 
control delivery of anesthetizing substance into 

... the breathing line. Another feature is by-pass 
70 ing around the main valve directly into any part of the breathing line, including the inhaler or 

mask, or delivering directly into the breathing 
line of an inhalable substance, independently of 
delivery through the delivery passage of the mar. 
chine, , , . 

The present in 

Moreover, this idea can be ap 

2,084,804. 
The timer can operate, in fact generally. does 

operate, while the patient is tightly gripping the 
automatic-pistol-like grip, so that the patient is 
unaware that he no longer has control of the anes 
thetizing Substance. On the other hand, if the 
trip () is adjusted so that it will not be engaged 
by the element 09, timing can still be obtained if . 
the patient releases the grip, and the timing period 
can be extended or lessened. When the trip ff0 
is in position to trip, and during timing, the pa 
tient releases the grip and tightens it again, and 
re-starts the timer, thus extending the time. 
Automatic timing only takes place when the trip 
is operative. When the trip is not in operative 
position, and as the patient releases his grip, the 
various springs in Figure 9 act to move the ele 
ments 48, 9 and 6 in direction opposite that 
shown by the arrows. Thus timing can be con 
trolled by the patient, or independently of...the 
patient. Moreover, timing can be used with or 
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without by-passing, and by-passing can be used 
with or without the valves 65 or 22. 
When f is so positioned as not to trip fo9 to 

disconnect 97 from 48, and if timing valve fo5 
is fully open, valve 65 (when used alone) or both 
valves 65 and 22 can be under entire and sole 
control of the patient. Of course, in the form 
shown in Figure 9 and when the trip is not 
operative, valve 65 can be eased or slowly allowed 
to assume closed position. Nevertheless the valve 
22, when it is used, is only allowed to Snap to 

closed position when 6 closes valve 65. In the 
form of Figure 3, both valves 65 and 66 are 
snapped to either open or closed position after the 
valve 66 passes a vertical line passing through 
pivot 69. 
Although I have disclosed means for obtaining 

graduated rebreathing, see elements 66, 6A, 68, 
Figure 1, it will be understood that a chamber the 
equivalent of that shown can be used, without 
the volume-variation feature. ... Another feature is 
the use of gas conserver so positioned that the 
air is drawn therethrough, but so related to the 
rebreathing bag that one only is used at a time, 
whatever the position of the bag. In case the 
bag is at that side of the delivery valve opposite 
that shown in Figure 3, then when valve 65 is 
opened, air passage 36 is closed, and the patient 
can breathe in the bag, but not through the air 
opening, and when valve 65 is closed, passage 36 
is opened to the patient, and bag is not open to 
the patient. 
Another feature relates to the production of an 

anesthetizing machine including gauges 26, for 
indicating the relative volumes of the gases to be 
mixed, with means for separately delivering one 
or a number of such gases in a manner not to 
affect the gauges, including a valve which has 
graduations by which it is possible to regulate the 
volume of this by-passed gas, relative to the read 
ings of the gauges, to obtain a known volume or 
quantity of by-passed gas, or gases, or mixture of 
such gases. One of these valves is shown at 92 
in Figure 2, and its graduations are shown at 92. 
Thus when the gauge hand is set at a certain po 
sition, the amount of gas delivered by the direct 
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valve is known measurable and variable. In this 
way, when analgesia or anesthesia is being, con 
trolled by anesthetizing substances from two 
sources, one of the substances being by-passed, 
it is desirable th 
to the operator. 

that the relative volumes be known 
I claim as my invention: 
in combination with a machine, for deliver 

ing inhalation fluids, a breathing tube attached 
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to the machine and having a mask, valve for con 
trolling delivery of fluid from the machine into the 
tube, automatic means for closing said valve and 
means separate from the breathing tube and 
mask attached directly to the machine and 
adapted for swinging adjustment and having a 
Inovable element thereon operable only by a cir 
cumscribing or grasping action of the entire 
hand of a patient, to open said valve when grasp 
ing is completed, and operable when gras ing 
action ceases to permit instant closure of said 
valve by Said automatic means to stop delivery. 

2. In combination with a machine for deliv 
ering inhalation fluids, a casing providing a 
chamber into which the fluid is delivered from 
the machine, said chamber having an air inhaling 
and exhaling passage, and having a passage 
through which fluid delivery is made into the 
chamber, a breathing tube for the patient com 
municating with said chamber and having a mask 
applicable to the face of a patient, valve means 
aSSociated with the chamber for controlling said 
passages to automatically close the delivery pas 
Sage and Open the air passage when moved to one 
position, and to open the delivery passage and 
close the air, passage when moved to another 
position, and means operable by translation by 
a positive action of a patient to move the valve 
means to open the delivery passage, and means 
by which said patient-operable means can be 
translated to a position to releasably lock the 
Valve means in a position to open the fluid de 
livery passage and close the air passage. 

3. In combination with a machine for deliv 
35 ering inhalation fluids, an elongated breathing 
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tube for the patient attached by one end to the 
machine, valve means at the machine and be 
tween the machine and the tube for controlling 
delivery of the fluid from the machine into the 
tube, and automatically operable to stop delivery, 
and elongated Swingingly adjustable means di 
rectly connected by one end to and made a part 
of the machine and having at the opposite end a 
movable element thereon operable only by the . 
grasping action of the whole hand of a patient 
for controlling said valve means for obtaining 
and maintaining delivery of fluid. 

4. In combination with a machine for deliver 
ing inhalation fluids, a breathing tube for the pa 
tient, a quickly self-closing valve controlling de 
livery of the fluid from the machine into the tube, 
means operable at the will of the patient by a 
sustained positive action for moving the valve 
to and holding it in open position and for allow 
ing the valve to quickly close when such posi 
tive action ceases, and means whereby fluid can 
be delivered directly into said breathing tube for 
wardly of said valve in direction of the patient, 
independently of said patient-controlled valve 
means and operative position thereof. 

5. In combination. With an apparatus for de 
livering inhalation fluids, a breathing line into 
which the fluid is delivered from the machine, a 
valve for controlling delivery of fluid into the 
line, and means for automatically closing said 
valve, means for controlling Said valve to retard 

70 

75 

the closure thereof, means by which the valve 
can be controlled by a patient independently of 
or in conjunction with said retarding means, in 
cluding means by which the patient-controlled 
means can act to open the valve and initiate a 
timing operation and thereafter allow the timing . 
operation to ensue while said patient-control 
means is in the position it assumes for Opening 
the Valve, -. 

7 
6. In combination with an apparatus for ad 

ministering inhalation fluids, a breathing line for 
the patient into which fluid is delivered, a valve 
for controlling the delivery of fluid into the line, 
means for retarding valve closure, means op 
erable by the patient to automatically couple with 
said valve means for opening the same and con 
diitioning the retarding means for retarding ac 
tion, and means for automatically uncoupling 
Said means to initiate retarding action, said 
means being capable of recoupling during the 
retarding action. w, 

7. In combination with an apparatus for ad 
ministering inhalation fluids, a breathing line 
for the patient into which the fluids are delivered, 
a valve for controlling the delivery of fluid to 
the line, and timing means for retarding valve 
closure to shut off the supply, means operable 
by the patient and capable of coupling and un 
coupling with the timing means, and for cou 
pling with the timing means to set the timer and 
for releasing the timing means after setting, said 
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means being capable of recoupling to re-set the 
timer during the timing period, and means by 
which the timer can be rendered inoperative so 
that the patient has full control of said valve 
nealS. 
8. In combination with a machine for admin 

istering inhalation fiuid, a casing providing a 
chamber having a passage connecting with a de 
livery passage of the machine, a breathing line 
connecting with the chamber, a valve for control 
ling delivery of fluid through the passage into 
the chamber, means for controlling said valve 
including a stiff tube and means connecting it 
to the casing for universal motion, an element 
translatable in the tube and connected to control 
the valve means, and an automatic pistol grip 
rigidly attached to the tube, and having a lever 
pivoted thereto and attached to the translatable 
element, said lever being adapted to be encir 
cled by a hand applied to the grip and to be 
moved as a result of grasping action of the hand. 

9. In combination with an apparatus for ad 
ministering inhalation fluids, including plural 
Sources of fluid supply, means for mixing fluids 
from Said plural Sources, a paSSage into Which the 
mixed fluids are delivered and a breathing line 
connected with said passage, an air intake port 
connected with said line, valve means for simul 
taneously controlling fluid delivery from the pas 
sage to the line, and from the air port to the line 
to stop fillid delivery and open the air port, or Vice 
versa, means by which the patient controls said 
Valve means, and a passage leading directly from 

. One source of fluid supply and delivering into the 
breathing line forwardly of said valve means in 
direction of delivery to the patient. 

10. In combination. With an apparatus for de 
livering inhalation fluid including a source of 
fluid supply, a breathing line in connection with 
the source, a breathing bag in connection with 
the line, an inhaling and exhaling airport in con 
nection with the line, a secondary re-breathing 
chamber connected with the airport for causing 
the patient to rebreath exhaled fluid mixed with 
air, and open to the atmosphere at a point remote 
from its connecting point, and valve means simul 
taneously operable when moved in one direction 
to stop delivery of fluid to the bag and permit air 
entry to the line, and stop fluid delivery from the 
source to the line, and when moved in the oppo 
site direction to permit fluid delivery from the 
source to the line and bag, and prevent air entry, 
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11. In combination with an apparatus for ad 
ministering inhalation fluid including a source of 
fluid Supply, a breathing line into which the fiuid 
is delivered from the source, an exhaling and 
inhaling air port connected with the line adja 
cent the source of fluid supply, and a re-breath 
ing chamber connected with the port and open to 
the atmosphere at a point remote from its con 
necting point, and valve means simultaneously 
operable to stop delivery of fluid from the source 
to the line and open the air port, or to start fluid 
delivery and close the airport. 

12. In combination with an apparatus for ad 
ministering inhalation fluids including two pas 
Sages through which the same fluid or different 
fluids can flow, a breathing line for the patient 
with which both passages are connected, a valve 
for each passage, means by which a patient can 
open one of the valves to obtain delivery of fluid 
from the corresponding passage into the line, and 
means by which this valve is automatically closed 
when the patient ceases to operate said means, 
whereby two inhalation fluids can simultaneously 
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flow to the breathing line and whereby the flow of 
One fluid can be started or stopped by a patient, 
while the other is flowing. 

13. In combination with an apparatus for ad 
ministering inhalation fluid, a breathing line for 
the patient, an automatically closing valve for 
controlling flow of fluid from the 'apparatus to 
the breathing line, manual means movable to a 
certain position by a positive action on the part 
of an Operator to open the valve, means by which 
closure of the valve can be delayed for a predeter 
mined time following such positive valve opening 
action by the operator, and means by which the 
valve can accomplish its delayed closure inde 
pendently of said manual means, and while said 
manual means is in the position assumed to 
obtain opening tof the valve. 

14. In combination with an apparatus for ad 
ministering inhalation fluid, a breathing line for 
the patient, an automatically closing valve for 
controlling flow of fluid from the apparatus to 
the breathing line, manual means operable from 
a point remote from the apparatus by a positive 
action on the part of a patient to open the valve, 
means by which closure of the valve can be de 
layed for a predetermined time following positive 
valve opening action by the patient, and means 
by which the valve can accomplishits delayed clo 
sure independently of said manual means, and 
while said positive valve-opening action by the 
patient on said manual control means continues. 

15. In combination with a machine for deliver 
ing inhalation fluids, a breathing line for the 
patient in operative connection with the machine, 
means for controlling delivery of fluid from the 
machine to the breathing line including a valve 

50 and means for timing the valve to close and stop 
fluid delivery, means operable by a positive action 
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of a patient for opening the valve and condition 
ing the timer for timing action, said means in 
cluding means for coupling with a part of said 
timing, means whenever positive action by the 
patient ceases, and means operable to automati 
cally disconnect said coupling means for timing 
action to obtain valve closure, when positive 
action on the part of the patient is completed 
following coupling action. 

16. In combination with a machine for deliver 
ing inhalation fluid, a breathing line for the 
patient in operative connection with the machine, 
means adjacent the machine for controlling de 

2,084,804 
livery of fluid from the machine to the breathing 
line, including a valve and means for automati 
cally moving it to close and stop delivery, means 
remote from the valve and operable by a positive 
action on the part of a patient for opening the: 
valve, and having means adapted for detachably 
coupling with the valve means whenever positive 
action by the patient ceases and means operable 
to automatically disconnect said coupling means 
When said positive action by the patient occurs 
following coupling action, to release the valve for 
automatic closure. 

17. In combination with a machine for deliv 
ering inhalation fiuids, having a fluid. delivery 
line, a casing providing a chamber, said casing 
connected to the machine, said casing having a 
breathing line passage With Which a breathing 
tube for the patient communicates, and having 
a fluid inlet passage communicating with the de 
livery line of the machine and which, when open, 
is in free communication with the breathing line 
passage across the chamber, said casing having 
an air passage also in free communication. With 
the breathing line across said chamber, valve 
means adapted to automatically close the inlet 
and open the air passage for inhaling and ex 
haling when moved in one direction, and when 
moved in the opposite direction to Open the inlet 
and close the air passage to prevent inhalation 
of air and said means having a part Which is 
swingingly connected with the casing said Swing 
ingly connected part having a part movable there 
on and operable only as a result of continued 
grasping action of the whole hand of a patient, 
without muscular action except that of the hand, 
to move the valve means to and hold the same 
in position to obtain delivery of the inhalation 
fluid to the breathing line passage, and so op 
erable that when grasping action ceases the valve 
means is allowed to automatically move to stop 
fluid delivery by the machine, and open the in 
haling and exhaling air port. 
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18. In combination with a machine for deliv- • . 
ering inhalation fluids and having a fluid de 
livery line, a casing providing a chamber, said 
Casing being attached to Said machine, Said CaS 
ing having a breathing line passage with which a 
breathing tube for the patient communicates, 
and having a fluid inlet passage communicating 
With the delivery line of the machine, and fur 
ther having an air passage as an inhaling and 
exhaling port, each of the last mentioned pas 
Sages. When open being in free communication 
With the breathing line passage across the cham 
ber, valve means adapted to automatically close 
the inlet and open the air passage for inhaling 
and exhaling when moved in one direction, and 
when moved in the opposite direction to open 
the inlet and close the air passage, to prevent 
inhalation of air and means including a part re 
mote from the machine and valve, and operable 
by a positive and continued action on the part 
of a patient for moving the valve means to and 
holding the same positioned to obtain delivery . 

65 of inhalation fluid, and Operable When Such posi 
tive action ceases to allow automatic operation 
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of the valve means to stop fluid delivery by the . . 
machine, and open the inhaling and exhaling air 
port. . . . . . . . . . . . . . . . . . . 

19. An attachment for a machine for delivering 
inhalation fluids comprising a Casing providing 
a chamber adapted for direct connection to the 
machine, said casing having a breathing line 
passage with which a breathing tube for the . 
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patient communicates, and having a fluid inlet. 75 
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passage and a bag passage, and further having 
an air passage as an inhaling and exhaling port, 
each of the last mentioned paSSages When Open 
being in free communication with the breathing 

5 line passage across the chamber, means for de 
tachably securing the casing to the machine 
with the fluid inlet passage connecting With a 
main fluid delivery passage of the machine, Valve 
means adapted to automatically close the inlet 

10 and bag passage, and open the air passage for 
inhaling and exhaling when moved in one direc 
tion, and when moved in the opposite direction 
to open the inlet and bag passages, and ciose the 
air passage to prevent inhalation of air, and 

5 means operable by a positive and continued 
action on the part of a patient for moving the 
valve means to and holding the Same positioned 
to obtain delivery of inhalation fluid, and op 
erable when Such positive action Ceases to allow 

20 automatic operation of the valve means to stop 
fluid delivery by the machine, close the bag pas 
Sage and open the inhaling and exhaling air port. 

20. In combination with a machine for deliv 
ering inhalation fluids and having a fluid deliv 

25 ery line, a casing directly connected to the ma 
chine and providing a chamber, said Casing hav 
ing a breathing line passage with which a breath 
ing tube for the patient communicates, and hav 
ing a fluid inlet passage communicating with the 

30 delivery line of the machine and having a bag 
passage, and further having an air paSSage as 
an inhaling and exhaling port, each of the last 
mentioned passages when open being in free Com 
munication with the breathing line paSSage a CrOSS 

35 the chamber, valve means adapted to automati 
cally close the inlet and bag paSSage and Open 
the air passage for inhaling and exhaling when 
moved in one direction, and when moved in the 
opposite direction toy open the inlet and bag 
passages and close the air paSSage, and means 
operable by a positive action on the part of a 
patient for moving the valve means to and hold 
ing the same positioned to obtain delivery of in 
halation fluid, whereby when such positive action 
ceases, the valve means is immediately automat 
ically moved to stop fluid delivery by the ma 
chine, and close the bag passage and open the 
inhaling and exhaling air port. 

21. In combination with a machine for deliv 
ery of inhalation fluid, including a casing pro 
viding a chamber, a breathing line for the pa 
tient operably connecting with the casing and 
chamber, means for controlling delivery of fluid 
from the machine to the breathing line including 
a translatable waive automatically movable to 
stop delivery, said casing having a tubular ex 
tension, a sleeve translatable upon said exten 
Sion, means operable by a patient for controlling 
the valve, including an element attached to the 
sleeve, and an element which pases therethrough 
and through the sleeve and tubular extension 
and which is operably associated with the valve, 
the degree of translative motion of the valve in 
opening direction being sufficient to permit the 
inner end of the sleeve to be engaged with the 
outer end of the tubular extension as a stop to 
lock the valve in Open position, whereby by grasp 

40 

45 

50 

30 

65 

ing the sleeve and pulling it, the valve can be . 
pulled to and locked in open position. 

22. In combination with a machine for deliv 
ery of inhalation fluid, a casing providing a 
chamber, a breathing line for the patient oper 
ably connecting with the casing, and chamber, 
means for controlling delivery of fluid from the 

65 machine to the breathing line including a trans 
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latable valve automatically movable to stop de 
livery, said casing having a tubular extension, a 
sleeve translatable upon said extension, a stiff 
tube, flexible tubular means attaching one end 
of the stiff tube to the sleeve, an automatic pistol 
grip attached at an angle to the opposite end of 
the stiff tube, and having a lever pivoted thereto 
to be encircled by the hand of a patient when 
grasping the pistol grip, a wire passing through 
all tubular elements and connecting said lever 
with the valve for translating the valve from its 
closed position to obtain fluid delivery, the degree 
of motion of the valve in opening direction be 
ing sufficient to permit the inner end of the sleeve 
to be engaged with the Outer end of the tubular 
extension as a stop, to lock the valve in open 
position, whereby by pulling on the sleeve and 
translating it, the valve can be pulled to and 
locked in Open position. 

23. In combination. With a machine for mixing 
and delivering inhalation fluids including a cas 
ing providing a chamber in operative connection 
with the fluid supply of the machine, a breath 
ing line for the patient in communication with 
the chamber, a valve automatically movable to 
instantly stop fluid flow from the machine to the 
chamber, means operable by a positive action on 
the part of a patient to move the valve to obtain 
fluid flow, means for by-passing a fluid or fluids 
from the machine directly into the patient 
breathing line around Said valve and remote 
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therefrom, including a by-pass tube within the 
breathing line delivering axially in direction of 
fluid flow to the patient at a point forwardly of 
the valve, and tubular elements connected to said 
casing and delivering directly into said by-pass 
tube, and a valve for each tubular element for 
controlling and indicating the amount of the 
flow, 

24. In combination with a machine for deliv 
ering inhalation fluids, a Casing providing a 
chamber, a breathing line for the patient in op 
erative connection with the chamber, means car 
ried by the casing for controlling delivery of the 
fluid from the machine to the chamber including 
an automatically closing valve, a stiff tube, flexi 
ble tubular means attaching one end of the tube 
in operative relation with the casing, an auto 
natic pistol grip attached at an angle to the 
Opposite end of the Stiff tube and including a 
lever pivoted thereto to be encircled by the hand 
of a patient as the pistol grip is grasped, and 
a wire passing through all tubular elements and 
connecting said lever with the valve for moving 
it to obtain delivery of fluid, when the lever is 
moved as a result of grasping action. 

25. In combination with an apparatus for de 
livering inhalation fluids, a breathing line in op 
erative relation with the apparatus, a first valve 
for controlling flow of fluids from the appara 
tus to the breathing line, movable means con 
trolling the first valve, manually operable means 
for moving said movable means to valve-open 
position and thereafter permitting independent 
motion of said movable means to valve-closing 
position, means by which said movable means is 
moved in valve-closing direction at a governed 
speed, means by which non-anesthetic fluid can 
be introduced into the breathing line, a Second 
valve controlling admission of Such fluid to Said 
conducting means independently of Said first 
valve and adapted to open automatically, means 
operable by said movable means when opening 
the first valve to close said Second valve, means 
for releasably holding the second valve in closed 
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position during valve-closing motion of the mov 
able means, and means by which the movable 
means releases the holding means during motion 
of the movable element to close the first valve, 
to permit the second valve to automatically open 
independently of the movable element. 

26. In combination with an apparatus for ad 
ministering inhalation fluids, a valve for control 
ling flow of fluid to the organs of respiration, 
manually Operable means for moving said valve 
to obtain flow, a movable element controlling the 
Valve, means by which the movement of Said ele 
ment is coincidentally started by the manual 
means when moved to open the valve, means by 
which said element is moved at a governed speed 
to close the valve, means by which said move 
ment of said element to close the valve can be 
independent of manually operable means to close 
the valve, means by which non-anesthetic gas 
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can be conducted to the organs, valve means con 
trolling admission of the non-anesthetic gas to 
Said . Conducting means, means independently 
Opening said last mentioned valve, means for 
releasably holding said valve in closed position so 
that it. remains stationary during the movement 
of the movable element to stop delivery, said 
movable element being adapted to contact said 
holding means to release the same to permit said 
independent means to close it, movement of the 
movable means and the last mentioned valve be 
ing independent of the manually operated means 

27. In combination, a machine as the source of 
Supply of a suitable inhalation fluid or fluids, and 
means to obtain a predetermined mixture of the 
fluids, a breathing line, a breathing bag, a casing 
providing a Single chamber having passages com 
municating respectively with the source of supply 
of fluids after mixing, the bag, the breathing line, 
and the atmosphere, valve means automatically 
movable to a position to close the supply and 
bag passages and open the atmospheric passage, 
means Operable only by a prehensile or constrie 
tive gripping action of the whole hand of a pa 
tient for moving the valve means to and holding 
it in a position to open the supply and bag pas-- 
Sages and close the atmospheric passage, by-pas 
Sages directly separately connecting the unmixed 
Sources of fluid supply with the breathing line 
independently of said valve means, and a valve 
for each by-passage for quantitatively regulat 
ing the delivery volume, and means for timing a 
delayed closure of said valve means to close the . 
fluid Supply passage including means operable by 
Said patient-operable means to automatically 
couple with said timing means when gripping 
ceases, and thereafter on complete re-gripping to 
move the timing means to starting position, and . 
means for automatically uncoupling said cou 
pling means after complete regripping to allow 
timing action, said means being adjustable to 
prevent uncoupling action, and means for ren 
dering the timer inoperative. 

28. An apparatus for producing dental anal 
gesia and preventing anesthesia comprising, a 

65 machine supplying inhalation fluid, a mask for 
the patient, a breathing tube operably connect 
ing said mask with the machine, quickly self 
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closing valve means for controlling flow of in 
halation fluid from the machine to the mask in 
cluding a valve casing, patient-operable means 
for controlling said valve means including a tubu 
lar member attached to the valve casing and iav 
ing, means adapted when Squeezed by the pa 
tient's hand to move said valve means to obtain 
and maintain fluid flow to the mask while Squeez 
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ing continues, and to operate said valve means 
to stop flow when squeezing ceases, said tube be 
ing freely movable relatively to the casing to per 
mit the hand-operable means to be freely moved 
and be placed in any convenient position to be 
continuously held, and so as to be held and oper 
ated without any muscular action other than re 
quired for moving the fingers, whereby the hand 
Operable means can constantly remain in the 
hand, or can constantly rest by gravity in the 
palm, and whereby the entire arm can constant 
ly assume a restful position, as in the lap or as 

. On the arm of a chair. 
29. In combination with an apparatus for ad 

ministering inhalation fluids, means by which 
flow of fluid to the organs of respiration is con 
trolled including a casing and a quickly self-clos 
ing valve therein, patient-operable means for 
controlling the valve to quickly open and close it 
including, a part adapted to be squeezed by the 
patient's hand to open the valve, and hold it open, 
and adapted to allow the valve to close when 

10 

5 

20 

Squeezing ceases and including a tubular oper 
atting connection between the hand-operable 
means and Said casing of a character and of suf 
ficient length to permit said hand-operable 
means to be Swung and placed in any convenient 
position to be continuously held, and to be oper 
ated, all without any muscular action other than 
that required for moving the fingers. 

30. In combination with an apparatus for ad 
ministering inhalation fluid, means by which 
flow of fluid to the Organs of respiration is con 
trolled including a valve, manual means operable 
by the patient to open and hold the valve open, 
and means by which the valve can accomplish its 
closure independently of Said manual means and 
while said valve opening action by the patient on 
the manual control means continues. 

31. In combination with an apparatus for ad 
ministering inhalation fluid, a breathing line for 
the patient, an automatically closing valve con 
trolling flow of fluid in the breathing line, man 
ual means operable by a positive action on the 
part of the patient to open and hold the valve 
open, and means by which the valve can accom 
plish its closure independently of said manual 
means and while said positive valve-opening ac 
tion by the patient on the manual control means 
continues. 

32. In combination with an apparatus for ad 
ministering inhalation fluids, means by, which 
flow of fluid to the organs of respiration is con 
trolled including a valve, a reciprocable control 
element for the valve, two springs operably con 
necting the control element with the valve and 
so arranged as to be alternately tensioned by the 
control element respectively to open and to close 
the valve, one spring to remain tensioned to hold 
the valve in the given position, one of the Springs 
being de-tensioned when and while the other is 
tensioned, and a spring for separately moving the 
reciprocable control element in valve-closing di 
rection. ' ' ' . . . . . 

33. In combination with an apparatus for ad 
ministering inhalation fluids, means by which 
flow of fluid to the organs of respiration is con 
trolled including a casing and a valve therein, a 
reciprocable control element for the valve, two 
springs operably connecting the control element 
with the valve to be alternately tensioned respec 
tively to open and to close the valve, one spring 
to remain tensioned to hold the valve in the given 
position, one of the springs being de-tensioned 
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when and while the other is tensioned, a spring is 
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for separably moving the reciprocable control ele 
ment in Valve-closing direction, and means for 
operating the reciprocable control element, in 
cluding a part adapted to be squeezed by the 
patient's hand to put one of the springs under 
tension and open the valve, and to maintain the 
valve in open position while Squeezing continues, 
and to allow the other spring to close the valve 
and hold it closed when squeezing ceases and a 
movable Operating connection between the hand 
operable means and said casing of sufficient 
length to permit said hand-operable means to 
be SWung and placed in any convenient position 
to be continuously held, and to be operated, all 
without any muscular action other than that re 
quired for moving the fingers. 

34. In combination with an apparatus for ad 
ministering inhalation fluid, means by which flow 
of fluid to the organs of respiration is controlled 
including a casing having a quickly self-closing 
valve therein, means for controlling the valve 
to quickly open and close it, said means having 
a means operable by the patient's hand, said 
valve controlling means including a tubular Op 
erating connection between the hand-operable 
means and the casing of a character to permit 
said hand-operable means to be adjusted and 
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placed in any convenient position relatively re 
mote from the casing so as to be held and oper 
ated without any muscular action other than 
that required for moving the fingers, whereby the 
entire arm can constantly assume a restful re 
laxed position as in the lap or as on the arm of 
a chair, with the hand-operable means disposed 
for instant operation. 

35. In combination. With an apparatus. for ad 
ministering inhalation fluid, means by which 
flow of fluid to the Organs of respiration is con 
trolled including a casing having a quickly Self 

40 closing valve therein, means detachably securing 
the casing to said apparatus, means for control 
ling the valve to open and close it, said means 
having a means operable by the patient's hand, 

11 
said valve controlling means including a swing 
able tubular Operating element between the hand 
Operable means and the Casing of a character to 
permit Said hand-operable means to be adjusted 
and placed in any convenient position relatively 
remote from the casing so as to be held and op 
erated Without any muscular action other than 
that required for moving the fingers whereby the 
entire arm can Constantly assume a restful re 
laxed position aS in the lap or as On the arm of a 
chair, with the hand-operable means disposed for 
instant operation. 

36. In combination with an apparatus for ad 
ministering inhalation fluid, a breathing line for 
the patient, a casing having therein a quickly 
Self-closing valve for controlling flow of fluid to 
the patient through said line, patient-operable 
means for controlling the valve including a part 
operable by the hand only of the patient without 
motion of the arm and therefore while the arm 
can constantly remain in a restful position, and 
an elongated tubular element through which con 
trol power is transmitted, said tubular element 
acting to connect said part with said valve casing 
and being adapted to allow said part to be swing 
ingly adjusted to any position convenient to the 
patient. 

37. An anesthetizing machine comprising 
means for producing a mixture of anesthetizing 
gas in desired proportions, a conduit for con 
ducting said gases to the patient, valve mecha 
nism in said conduit for normally blocking the 
flow of gas mixture therethrough, means oper 
ative by the patient to open said valve mechanism 
to permit flow of gas mixture to the patient, said 
means being automatically operative to permit 
closure of the valves for continuation of normal 
blocking of flow of gas mixture to the patient, 
and means under the control of the anesthetist 
operator to determine and vary at Will the time 
of such automatic closing of the valves. 
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