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3 Claims. (C1, 128-191) 
This invention relates to improvements in ap 

paratus for giving anesthetics, with automatic 
oxygenation of the anesthetic atmosphere. 

In known methods and apparatus for giving 
5 anesthetics in a confined atmosphere, the patient 

is made to breathe a mixture of anesthetic gases 
Or vapors, air or. Oxygen, irrespectively of the 
quantity of air contained in the apparatus before 
the anesthesis begins, or of the quantity of mois 

10 ture and carbon dioxide which is breathed out 
during the anesthesis. Also the known methods 
and apparatus do not in any special way permit 
of increasing the partial pressure of theanesthetic, 
and of bringing the proportion thereof in the mix 

l5 ture rapidly to a maximum. Also, by not taking 
into account the fact that the consumption of 
oxygen varies according to the degree of 
anesthesis, these known methods and apparatus 
do not provide for an addition of oxygen in the 

20 anesthetic mixture which is proportional to the 
quantity required by the patient, such quantity 
being also proportional to the volume of water 
vapour and carbon dioxide breathed out of the 
lungs. - ' - 

25 One object of this, invention is considerably to 
increase the proportion of anesthetic in the mix 
ture given to the patient. Another object, is to 
provide means for supplying automatically: or 
semi-automatically to the mixture a quantity of 

30 oxygen proportional to the quantity of carbon 
dioxide and moisture expelled; the said means 
will preferably consist of oxygen generators and 
avoid the use of high pressure bottles which are 

Another object of this heavy and cumbersome. 
35 invention is to provide means for having a ready 

reserve of air expelled from the lungs and con 
taining a big proportion of carbon dioxide; such 
reserve is used in case. Of necessity, avoiding the 
use of carbon dioxide pressure bottles. 

40 Still another object of the invention is to have 
in the apparatus a determined direction of flow. 
of gas which differs from the usual flow of gases, 
in known apparatus. The direction of the flow 
of gases in the apparatus according to the inven 

45 tion is studied in view to permit of: (I) expelling 
the air. contained in the apparatus before start-". 
ing an operation; (II) obtaining in a receptacle. 
a reserve of carbon dioxide as aforesaid; (III) 
proceeding to a control of the composition of the 

50 anesthetic at the entrance of the mask; in this 
manner one can immediately obtain in the mask 
a higher concentration of anesthetic than in 
other parts of the apparatus, or, inversely, instan 
taneously reduce the concentration of anesthetic 

55 in the mask. The mixture of gases being effected 

at the entrance of the mask, and not in a re 
ceiver of the gases breathed out as in some known 
devices, the action of the anesthetic is either 
increased or diminished at the very instant the 
patient requires such action. On the contrary 5 
in most known devices the patient is obliged to 
breathe, the atmosphere contained in a receiver 
before any modification, in the anesthetic as re 
quired by the state of the patient can be effectively 
obtained. This can be a cause of serious trouble 10 
with some anesthetics. . . . . 
In the appended drawings various forms of 

construction of the apparatus according to this 
invention have been illustrated: r . . 

Fig. 1 is a schematical view of a first form of 15 
the apparatus, . . . . . . . 
Fig.2 shows a mask for giving anesthetics in 

confined atmosphere, . . . . . . 
Fig. 3 shows an oxygen producing apparatus, 
Fig. 4 is a plan view of the apparatus accord- 20 

ing to Fig. 1, . . . . . . . . . . . . 
Fig. 5 is a plan view of a modification of the 

apparatus according to Fig. 1, . . . . . . . 
Fig. 6 is a front view of the apparatus of Fig. 5, 
Fig. 7 is a side view of same, . . . 
Fig. 8 is a sectional view of a control tap for 

distributing the anesthetic, . . . . . . . 
Fig. 9 is a schematical pian view of a simplified 

apparatus for short anesthesis, ... 
Fig. 10 is a view to Fig. 9 of the same appa - 30 

ratus during operation thereof, . . . . . 
Fig.11 is a plan view of a similar apparatus, 

but for somewhat longer anesthesis. . . . . . The apparatus according to Fig.1 essentially 
comprises a mask of very gas-tight construc- 35 
tion, a pipe 2 for breathing out, a valve 3, a 
bag-reservoir 4 for the atmosphere breathed-out, 
a cock 5 admitting into bag-reservoir 4, pipe B. 
and suitable cocks 7 and 8 for regulating the flow. . . 
of the gas to be breathed. The valves and the 40 
pipes are established to offer the minimum re 
sistance to the breathing. 8 is a reservoir con 
stituted by one or several cartridges or the like 
containing a chemical which gives forth oxygen 
by the action of water vapour and carbon dioxide. 45. 
The chemical or chemicals contained in the 
reservoir 9 are such that the quantity of oxygen . . . 
produced, which is in proportion with the carbon 
dioxide and water vapour absorbed, is in suff 
cient but not in excessive quantity for receiving 50 
the breath of the patient. A separate reservoir 
to containing chemicals which supply oxygen in 
case of need by the controlled action of water 

25 

supplied drop by drop through apparatus f, is 
also provided. Valves 12 and 13, and a cock 4 is 
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make it possible to expel all the air from the ap 
paratus before utilization. A reservoir f for the 
anesthetic mixed in the breathed atmosphere is 
provided. designates a similar reservoir for 
the anesthetic in case the first one is quite used 
up. A second bag-reservoir provides for keep 
ing in reserve an atmosphere containing a strong 
proportion of carbon dioxide in case the latter 
becomes insufficient in quantity in the mixture 
for breathing. A cock 8 controls the bag-reser 
voir 7. Another cock 9 suitably mounted per 
mits of letting the patient breath independently 
of the apparatus at a moment's notice if required. 
The apparatus functions as follows:... First the 

operator gathers in the bag a reserve of carbon 
dioxide. To this end the cock 8 is opened and 
cock 5 closed. The cocks 7 and 8 are operated 
so as to insulate from the circuit the Oxygen re 
generator 9, the atmosphere being directed 
through the return pipe 6'. The simultaneous op 
eration of the cocks 7 and 8, such that cock 7 is 
open when cock 8 is shut and inversely, may be 
effected by means of a single handle. 20 shown 
on Fig. 1. By means of the reservoir 0 a quantity 
of oxygen is produced ... sufficient for filling 
the bag. T. The patient is made to breathe 
into the bag , and as soon as the concentration 
of carbon dioxide in the atmosphere breathed in 
and out is such that the respiration becomes 
ample and quick, the cock 8 is closed at the end 
of an expiration, and the cock 5 is opened. The 
bag now contains an atmosphere with a high 
proportion of carbon dioxide which may be useful 
later. 
The operator then proceeds to produce in the 

apparatus an anesthetic atmosphere as pure as 
possible, by expelling all the air or oxygen which 
the apparatus contains. This result is obtained 
by opening the exhaust cock 4 and sending 
through the apparatus a current of anesthetic. 
from the reservoir 5. By the pressure of the 
anesthetic gas the valve 3 is closed against its 

45 

50 

seat and the current of gas expels all the air 
from the pipes and mask. . . . . . 
The bag 4 is filled with gas, then emptied by 

hand pressure, and fied again. The current of 
anesthetic gas expels the air, from pipes 6 and 
8', through the valve 12, and cock 14; the cocks T. 
and 8 are then operated in order to send the cur 
rent of anesthetic gas through the oxygen regen 
erator 9, the air from which is expelled through 
valve 2 and cock 4. The air thus being expelled 
from the apparatus, the cock 4 is manually closed 
and valve 2 is automatically closed and the 
anesthesis can begin. . . . . . 
When air is breathed out, the valve 3 is lifted. 

The anesthetic goes into the bag reservoir 4, the 
breathes in, the valve 3 is closed whilst valves 12. 
and 3 are open, the exhaust pipe 4 being closed, 60 

65 

70 

produced by this apparatus is added to the oxygen . 

s 

cock 5 of which is opened. When the patient 

The atmosphere which is breathed in passes 
through cock 8 and apparatus 9 where in some 
chemicals produce oxygen by the action of the 
steam and carbon dioxide of the expired at 
mosphere. These products, steam and carbon 
dioxide, are replaced by a proportional volume 
of oxygen. Therefore the oxygen is auto 
matically regenerated in the course of respiration. 
If the quantity of oxygen obtained through the 
apparatus 9 is not sufficient, the apparatus f. 
may be used working in the manner described by 
admitting water from the reservoir f; the oxygen 
produced by regenerator 9. The volume of oxygen 
produced from 9 alone or with the help of ?o must surgeon to examine the eyes. 

9,108,144 
be just sufficient to maintain the respiration. The 
chemicals contained in apparatus 9 are disposed 
in such a manner that they interpose a small re 
sistance to the current of gases which pass 
through them whilst giving the maximum contact 
surface. 
The regenerated atmosphere, containing the 

necessary quantity of Oxygen, passes through 
valves 2 and 3 and reaches the mask. The cock 
8 of the bag. 7 is kept closed. When a further 
quantity of atmosphere is expired the valve 3 
Opens whilst valves 2 and 3 are closed and the 
operation is continued as aforesaid. 

If the proportion of oxygen is still too much 
in the expired atmosphere, the handle 20 is op 
erated so as to divert more or less of the at 
mosphere through the pipe 6 instead of the ap paratus 9. 

If the quantity of carbon dioxide is insuf 
ficient in the atmosphere to be breathed in, one 
may use the carbon dioxide mixed with oxygen 
contained in the bag-reservoir 7 by opening the 
cock 8. This operation will rarely be necessary 
as the bag reservoir 4 always contains a certain 
proportion of carbon dioxide when the pipe 6' is 
correctly used as aforesaid, 

If the anesthesis becomes too serious one may 
let the patient breathe fresh air through cock 9. 
When the bag-reservoir 4 becomes empty on ac 
count of the absorption of anesthetic by the lungs, 
a fresh quantity of the gas may be introduced 
by the reservoir 6, and when the latter becomes 
exhausted, the reservoir 6 may be used without 
disconnecting 5. The absorption of the anes 
thetic, by the patient decreases with the progress 
of the anesthesis to become null when the anes 
thesis is complete. . . . . . . . . . . . 
The apparatus which has been described with 

reference to Fig. 1 can be used with any anes 
thetic which is not modified by the contact with 
the chemicals used for regenerating the oxygen, 
for instance with nitrogen protoxide, ethyl 
chloride, and the like... . . . . 
If the concentration of nitrous oxide in the in haled atmosphere is too great, it produces satu 

ration of the blood which renders the anesthesia dangerous. The nitrous oxide is already greatly 
concentrated in the inhaled atmosphere and this 
should not be increased to a degree to result in 
blood saturation with a consequent dangerous 
condition; consequently if the anesthesis tends to 
go too far, air must be given through the cock 14; 
such air dilutes the anesthetic, lowers the partial 
pressure of protoxide in the mixture and reduces 
the anesthesis. The same result may be obtained 
by setting apparatus 0 in action to add pure 
Oxygen to the anesthetic. 

The method of giving anesthetics as described 
above is effected in a confined atmosphere and 
consequently a perfectly gastight mask must be 
used, of a type illustrated by way of example 
in Figs. 1 and 2. The mask illustrated by Fig. 1 
comprises a pneumatical tire or pad 2 which 
ensures gas-tight contact around the mouth and 
nose of the patient, a chin-piece 22, and straps 23 
suitably disposed and tensioned for maintaining 
the whole mask well applied on the face of the 
patient. The eyes of the patient remain free, 
which permits of examining them in the course 
of the operation. - 
The raaskillustrated in Fig.2 covers entirely the 

face of the patient and is attached by straps 24; 
it comprises eye-holes 25 and a chin-piece 26. A 
finger tube 27 opened at its end 28 allows the 
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Fig. 3 illustrates an Oxygen regenerating apa 
paratus which does not contain the chemicals in . 
Cartridges but has the advantage of allowing easy 
renewal of the chemicals used for producing oxy 
gen from carbon dioxide and water, after each 
operation. The apparatus shown in perspective 
view comprises a box 29 containing elements 30 of 

30 
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cylindrical or parallelopipedic shape, made of 

successive layers. These elements are impreg 
nated with the oxygen regenerating product. The 
sides 3 and 32 of the box are left empty to allow 
easy filling of the elements 30. When the ap 
paratus has been charged, the side panels 33 
and 34 are fitted in, the two other sides of the box 
29 being fixed, and the top and bottom sides of 
the box being formed of wire gauze for the flow 
of gas. The box 29 is fitted inside a casing 35, 
which comprises two removable covers 37, one 
on each side, each cover having a filtering layer 
6, removable and formed of asbestos, another 

filter 38 of asbestos-fibre and a pipe connection 
9. Although this oxygen-regenerating appara 

tus provides a very great surface of contact for the 
gas with the chemicals it offers very little re 
sistance to the flow of the breathed atmosphere. 
The general shape of the apparatus is very flat to 
provide for better cooling, 

Fig. 4 shows the same apparatus as in Fig. 1, 
but in plan view, as disposed for an operation 
on a table or horizontal support'40; the different 
parts of the apparatus are indicated by the same 
reference numerals as in Fig. 1. . 
The apparatus illustrated by Figs. 5 to 8, is 

devised specially for the use of nitrogen protoxide, 
with the use of oxylith as oxygen regenerating 
agent. Oxylith, as here referred to, as a chemi 
cal oxygenating agent, is an alkaline peroxide 
having the property of disengaging Or evolving 
oxygen under the action of carbonic acid and the 
water vapor contained in the atmosphere exhaled 
by an individual. Among such alkaline peroxides 
may be mentioned activated sodium peroxide, 
potassium and sodium trioxide and potassium and 
sodium pentoxide, all of which are capable of 
use after the oxygenating power has been reduced. 
These chemical agents absorb the carbonic acid 
and water vapor contained in the exhaled atmos 
phere and then evolve sufficient oxygen, to main 
tain respiration, but not to such great extent as 
to reduce the anesthetic proportion in the mixs 
ture inhaled. 
The apparatus comprises a supporting cradle 

6 secured to the edge of the operation table 62. 
The cradle 6 has a shape, adapted to receive 
the oxylith cylinder or reservoir 63. At one end 
of the cylinder is connected a pipe 64, by means 
of a winged-nut 65. At the other end of the 
cylinder 63 is connected the pipe 66 by means of 
the winged-nut 67. A collar 68 fixed to or inte 
gral with the cradle 6 carries the central pipe. 
9 leading to a gas-tight mask. The pipe 69 leads 
from a three-way cock To which is illustrated in 
detail and in cross-section in Fig. 8. The cock 
TO is connected on the one side to the pipe 64 and 
on the other side to the pipe 66. 
A bottle of nitrogen protoxide is connected 

to the central pipe 69 by means of the conneption 
72 and winged nut 73. A bottle T4 containing a 
mixture of oxygen and carbon dioxide is also 
connected to the pipe 69 by means of the tubing 
75 and winged nut T6. This bottle is here shown 
by way of example in lieu of the carbon dioxide 
bag reservoir, and additional oxygen producing 
apparatus of Fig. 1. 

tion of anesthetic. 
gauze Wire or similar material and disposed in 

A pipe connection 77 provided with a valve 78. 
forms a by-pass between pipes 64 and near the 
three-way cock 70. A bag-reservoir 79 for the 
reserve of anesthetic is connected to pipe 64. A 
cock 80 opening into the air, and valves 8 and 
82, are provided for expelling the air from the 
apparatus and for obtaining a high concentra 

5 

The three-way cock To illustrated separately 
in Fig. 8 comprises a cylindrical casting 83 at 
the bottom of which is connected pipe 69. Inside 
the casting 83 fits a plug 84 which is milled on a 
portion of its circumference to leave only the 
solid part 85 extending near the bottom of the 
casting. The casting 83 comprises, in two places 
of the circumference thereof, perforations 86 and 
87. Two chambers 88 and 89 formed in the wall 
of the casting receive the ends of pipes 64 and 
66. An axial pin 90 and a handle 9 are provided. 
for Operating the cock. By appropriately turning 
the plug the perforations 86 and 87 can be gradu 
ally opened or closed. It will, of course, be under 
stood that each of the valves 7 and 8 of Fig. 1 
may be arranged and constructed in the form dis 
closed in Fig. 8, whereby graduated opening of one 
of said valves accompanies the corresponding 
graduated closing of the other, and vice versa. 
This apparatus functions as follows: the oper 

ator first makes certain that there is in the appa 
ratus an anesthetic atmosphere which is as pure 
as possible, by expelling the air or oxygen from the 
apparatus. This result is obtained by opening the 
exhaust pipe 80 and sending a flow of protoxide 

O 

30 

gas through the apparatus. The valve 82 is closed 
by the pressure of the gas and the cock 70 is 
operated so as to close pipe 64. The flow of gas 
expels the air from the tube 69 and the mask. 
The cock 70 is then operated so as to close the 

35 

pipe 66, but to open pipe 64 and the flow of gas 
expels the air from by-pass. 77 and pipe 64. The 40 
bag 79 is filled with gas, then emptied by hand 
pressure, andfilled again. The gas passes through 
the oxygen regenerating cylinder 63 to expel the 
air therefrom and through the pipe 66 from which 
the air escapes by the valve 8 and the exhaust 
pipe 80 which can then be closed. The anesthesis. 
operation can now be performed under favourable 
conditions. r 

The cock TO is turned so that the pipe 64 is 
closed whilst the pipe 66 is opened; by expiration 
the air passes through the by-pass 77 in which 
the valve 8 opens, and fills the bag 79; by in 
spiration the valve 78 is closed, whilst the valves 

50 

8. and 82 are open, the cock 80 being of course 
closed. The atmosphere from the bag 79 passes 
from the pipe 64 into the reservoir 63 wherein the 

55, 

chemical produces oxygen from the carbon di-, i. 
Oxide and water of the atmosphere breathed out. 
The volume of oxygen thus produced is in a cer 
tain proportion with the volume of carbon di 
Oxide and vapour breathed out. The regenera 
tion of oxygen is effected automatically. The re 
composed breathing atmosphere returns into the 
mask through the pipe 66, valves 8 and 82, cock 
70 and pipe 69. By a further expiration, valve 
82 closes whilst valve 78 opens and the same op 

60 

eration is performed. If the quantity of oxygen 
produced in the reservoir 63 is insufficient, one 
must use the mixture of oxygen and carbon di 
oxide contained in reservoir. 74, and determine the proportions properly. 

If the quantity of oxygen from the reservoir. 
70 

63 becomes too high in proportion to the protox 
ide, cock.0 is turned so as to close partially or . . 
totally the pipe 66. In this manner part of the 75 
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4. 
aspired atmosphere of the whole of it does not 
pass through the reservoir 63. In this latter case . 
the atmosphere is breathed out into the reservoir 
79 through the pipe 64 and is breathed in again 
directly through the cock 70 and the pipe 69 with 
out passing through the reservoir 63 or the pipe 
66. By simply turning the handle 9 one may 
control the openings of pipes 64 and 66, and the 
action of the reservoir 63 for obtaining a smaller 
or higher proportion of oxygen, and inversely of 
carbon dioxide in the anesthetic. . . 

If on the other hand the proportion of carbon 
dioxide in the anesthetic atmosphere is instuff 
cient, one may use the reserve of carbon dioxide 
and oxygen contained in bottle 74, or simply re 
duce the proportion of oxygen. 
If the anesthesis becomes too deep, one may 

open communication with the outer atmosphere 
near the mask, or else one may dilute the pro 
toxide of nitrogen in the mixture by opening the 
cock 80; the air which thus breathed in dilutes 
the protoxide. 
The apparatus illustrated by Figs. 9 to 11 is 

devised specially for short anesthesis, such as is 
required for instance for extracting a tooth, in 
cising an abscess, and the like. Although this 
apparatus is destined to be used specially with 
nitrogen protoxide and Oxylith with other chem 
icals or not, one may also use Same with other 
anesthetics such as ethyl chloride, and the like. 

For these anestheses of short duration, it is 
required to obtain complete anesthesis, by means 
of a high concentration of anesthetic in the at 
mosphere to be breathed, the anesthesis being 
stopped as soon as this result is obtained. The 
maintaining of the anesthesis not being required 
in this case, the parts of the apparatus designed 
to prolong the anesthesis can be dispensed with. 
Namely, the members (bags, bottles) for having 
a reserve of carbon dioxide and of Oxygen and 
the circuit with the valves may be dispensed with. 
However, with this apparatus can be used spark 
lets of nitrogen protoxide, oxygen and carbon 
dioxide which allow to prolong slightly the anes 
thesis if required. 
The pipes are made as short as possible, and 

the dead space, which corresponds to the volume 
of gas remaining after each expiration between 
the lips of the patient and the oxygen regenera 
tor, is almost null; the purification of the gas is 
sufficient at each breath without the use of the 
complete circuit with valves. The apparatus 
thus simplified for giving anesthetics for a little 
while is therefore of reduced weight and volume, and easily portable. 
The apparatus of Figs. 9 and 10 essentially 

comprises: a mask 92 with pneumatic pad 93 
and rings 94 for attaching the mask against the 
face, a short pipe 95 connecting the mask with a 
three-way cock 96 having an opening 97 to the 
free air. The plug of the cock 96 comprises a 
full portion 99 and a hollowed portion 98; the 
operation of the cock is effected by a handle or 
wheel or any equivalent means. A tube 00 con 
nects the cock 96 to the Oxygen regenerating car 
tridge of which functions for a few minutes. 
To the tube 00 is connected a small tube 102 
having a threaded end on which can be adapted a 
bottie 03 of the sparklet type, containing nitro 
geh protoxide. The sparklet is shown with the 
nozzle disposed in the middle of the cylindrical 
body which facilitates the manipulation thereof. 
The oxygen regenerating cartridge Of communi 
cates on the One side with the tube D and on 75 

toxide, contains no air. 

2,108,144 
the other with the bag-reservoir 04 for anes 
thetic atmosphere. 
The Oxygen regenerating cartridge which is 

here shown for oxylith, contains a central disc 
having a certain number of holes formed in a 
circle for the passage of the gas, while the cen 
tral portion of said disc is full. This arrange 
ment obliges the gas passing through the car 
tridge to come well into contact with the oxygen 
regenerating product, and ensure maximum eff 

5 

0. ciency. Wire gauze or filters of glass-wool or . 
of asbestos-wool retain the chemical inside the 
cartridge. The cartridge of having been, in 
course of manufacture, filled with nitrogen pro 

The bag reservoir 04 is emptied before being adapted on the ap paratus. 
This apparatus operates as follows: the cock 

96 is turned so as to close the tube foo; the 
sparklet is then screwed on and the nitrogen 
protoxide fills the bag 04 through the car 
tridge of; the cock 96 is in the position illus 
trated by Fig.9. The mask is applied against the 
face of the patient. At this stage only the cock 
96 still contains air. - To commence the oper 
ation of giving the anesthetic, the operator turns 
the cock in the direction of the arrow Fig. 9. 
By this operation there is a point when the plug 
closes the pipe 95 and leaves open the tube foo 
and the opening S7, as is illustrated in Fig. 11. 
During the very short time that this position 
occurs, the protoxide of nitrogen, still under 
pressure in the bag fo4, expels the air from the 
tube foo, and from the cock through the open 
ing 9. The plug being turned further in the 
Same direction the pipe 95 is opened whereas the 
Opening 97 is closed. This position is maintained 
for giving the anesthetic and is illustrated by 
Fig. 10. The reservoir-bag O4 is thereby in 
communication with the mask. The gas 
breathed in and breathed out has its ozygen re 
generated by passing through the cartridge O. 
in the manner aforesaid. 
As soon as the anesthesis" is complete, the 

operator takes the mask away from the face 
of the patient and immediately performs the 
short, painful operation. If the anesthesis must 
be kept on for a short time, it will however be 
necessary to stop it as 'soon as the cartridge of 
is exhausted. If on the other hand the quan 
tity of carbon dioxide is insufficient the anes 
thesis must be stopped. 

In the case of operations lasting somewhat 
longer than those contemplated for this last de 
scribed embodiment of the apparatus, one may 
use the same apparatus, but with the help of 
extra gas bottles, as illustrated by Fig.11 of the 
drawings. If the quantity of carbon dioxide, or 
of nitrogen protoxide, or of oxygen is insuf 
ficient in the mixture, one may with this ap 
paratus immediately use an extra sparklet of 
bottle containing one of these gases respectively. 
With reference to Fig. 11, a pipe of small 

gauge, 05, is connected to tube 00. The pipe 
f05 leads to three branchments 06, e, 4, re 
spectively leading to three cocks O7, and 

, to a bag-reservoir respectively 08, 2, and 
The first 

The second 
6, and to a respective sparklet. 

Sparklet f contains anesthetic. 
Sparklet 3 contains oxygen, and the third 
Sparklet fill contains carbon dioxide. When 
these sparklets are opened the respective bag 
reservoirs 08, 2, and 6 contain the re 
Spective gases, and by means of the respective 
cocks , , and 5 these gases can be sent 
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into the anesthetic apparatus according to the 
requirements and according to the required pro 
portions. The additional sparklets, cocks and 
bags are laid on a table near to the main ap 
paratus and under the immediate control of the 
Operator. 

If the Sparklets have a needle valve instead of 
a tin capsule which has to be pierced, the in 
dividual reservoirs 08, 2, and 6 can be dis 
pensed with, and the required quantity of carbon 
dioxide, nitrogen protoxide or of oxygen can be 
Sent directly into the main reservoir 04. 

Having now fully described my said invention, 
what I claim and desire to secure by Letters Pat 
ent, is: 

l. An apparatus for giving anesthetics in a 
confined atmosphere, comprising in a closed cir 
Cuit, successively in the direction of the flow of 
gas: a main circuit and a shunt circuit, cocks in 
each circuit after the branchment of said shunt 
circuit, a common means for operating said two 
cocks whereby the one cock is closed when the 
other is opened, and whereby Said cocks are 
opened and closed progressively, an oxygen re 
generating apparatus in said shunted portion of 
the main circuit, an oxygen producing apparatus 
Connected to Said shunt circuit, a cock beyond 
the shunt circuit allowing communication with 
the free air, and placed immediately before a 
Connection with a source of anesthetic under 
pressure, valves permitting the said determined 
direction of flow of gas, a connection between 
the Said closed circuit and the mask, and a cock 
for closing said last mentioned connection and 
for Communicating Said mask With the free air. 

2. An apparatus for giving anesthetics in a 
Confined atmosphere, comprising in a closed cir 
cuit, a connection, with a cock, to a bag-reser 
voir for a reserve of pure anesthetic atmosphere, 
a shunted portion of the main circuit and a 
shunt circuit, cocks in each circuit after the 
branchment of said shunt circuit, a common 
means for Operating said two cocks whereby the 
One Cock is closed when the other is opened, and 
whereby said cocks are opened and closed 
progressively, an oxygen regenerating apparatus 
in said shunted portion of the main circuit, an 
Oxygen producing apparatus connected to said 

shunt circuit, a cock beyond the shunt circuit 
allowing communication with the free air, a 
bag-reservoir for a reserve of expired atmosphere 
and sources of anesthetic under pressure connect 
ed to the main circuit immediately before the con 
nection from the said main circuit to the mask, 
and means for closing said last mentioned con 
nection and for communicating said mask with 
the free air. 

3. An apparatus for giving anesthetics in a 
confined atmosphere, including an air excluding 
mask, a single conduit leading therefrom, a 
closed circuit conduit in communication with the 
single conduit remote from the mask, a control 
valve in the single conduit operable to place the 
mask in Communication with the atmosphere or 
with the closed circuit conduit at will, automat 
ically opening valves in the closed conduit per 
mitting gaseous flow in one direction only, an an 
esthetic gas container in Communication with the 
closed circuit, a manually controlled air vent 
valve in the closed circuit beyond the contain 
er in the direction of gaseous flow, an anesthetic 
gas reservoir in the closed conduit beyond the 
air vent valve, and an automatically opening 
valve in the closed circuit Conduit between the 
air vent valve and anesthetic gas reservoir, 
whereby on opening the atmospheric vent valve 
and closing the control valve the anesthetic gas 
from the reservoir may be forced through the 
closed circuit Conduit to clear the latter of air 
and to charge the anesthetic gas container, said 
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anesthetic gas container being open to the ex 
halations of the patient in the use of the ap 
paratus for giving anesthetics, a by-pass in the 
closed conduit beyond the anesthetic gas con 
tainer in the direction of gas flow, and simul 
taneously and oppositely acting valves control 
ling the cosed conduit and by-pass conduit to 
direct the gas flow wholly through the by-pass 
conduit, wholly through the closed conduit, or 
partially through each, and an oxygen regenerat 
ing apparatus in the by-pass conduit, whereby 
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upon opening the by-pass conduit oxygen is 
automatically regenerated during the course of 
respiration in the use of the apparatus. 

JEAN CARRS. 
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