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This invention relates to an anesthetizing ap-
paratus, and particularly to such an apparatus
adapted for administering ether.

An object of the invention is the provision of

5 a simple and efficient apparatus of this charac-
ter, which permits ether to be administered to a
patient in practically a closed system, whereby the
waste of ether by evaporation, which takes place
in the exposed drop or saturated gauze mask

10 method commonly employed, is avoided, thus pre-
venting to a very large extent the presence of the
disagreeable odor in rooms where ether is being
used as an anesthetie.

. Afurther object of the invention is the provision

'f9 of an apparatus of this character, wherein the
respiration takes place, and the liquid ether, as
well as the ether saturated air, are contained in
a substantially closed system to effect economy
in the administering of ether and to enable its
sg administration to be more effectually controlled
to suit the condition of the patient than with the
unprotected open-air method commonly employed.

The invention is fully described in the following

 specification, and one embodiment thereof illus-

o5 trated in the accompanying drawing, in which—

Figure 1 is an elevation of an apparatus em-
bodying the invention with parts broken away;
Fig, 2 is a top plan view thereof, with parts

... brocken away and with the main control valve

50 shown in closed position; Fig. 3 is a fragmentary
sectional detail of the valve portion of the ap-
paratus with the valve in open position, and Fig. 4
is a section on the line 4—4 in Fig, 2.

_ Referring to the drawing, the apparatus in-

33 cludes a vaporization chamber { for containing

the liquid ether or other anesthetizing liquid to

be vaporized, a rebreathing chamber 2, and a

soda-lime chamber 3 carried by a body structure
.. 4 through which the several chambers are in in-
** tercommunication through a substantially closed
breathing system; as hereinafter described.
The chambers |, 2 and 3 are formed, respective-
1y, by cylinders 5, § and 7, which, in the present
. instance, are attached to the under side of the
° pody & and are closed except as hereinafter de-
scribed. The cylinder or receptacle 5 for con-
taining the liquid to be vaporized is preferably of
glass, so as to render its contents visible, This re-
50 ceptacle has its top open and removably thread-
ed into a socket 8 in the bottom of the body 4
near one end. The rebreathing cylinder § has
its top open and removably threaded into a
socket 9 in the bottom of the body 4 near its other
55 end. 'The soda-lime cylinder 7 is attached to

4

(C1. 128—186)
the under side of the body & intermediate the

other two cylinders.

The body & is provided with a main passage |1
and an auxiliary passage {2, each of which ex-
tends lengthwise of the body and communicates
at one end with the top of the chamber | and
at its other end with the top of the chamber 2,
The body also has a connecting passage 13 be-
tween the two passages {1 and 12, and of a cross-
sectional size considerably less than that of the
main passage if{. An opening i4 is provided in
a side of the passage tf, preferably substantially
opposite the cross passage (8, into which may be
fitted an end of a tube (5 leading to a mask
{6 for fitting over the nose and mouth of a
patient. .

In the top. of the body 4 over the vaporizing
chamber ! are provided one or more air inlet
cpenings 17 normally closed by an inwardly open-
ing check-valve {8, which is normally held closed
by 2 light tensioned spring 18. A tube 20 extends
from the opening down through the open top
of the receptacle 5 to near its bottom. This tube
is wrapped, within the receptacle, by a gauze or
other suitable material 24, which becomes. satu-
rated with ether, or the like, contained in the
receptacle and extends above the top of the liquid.
A slot 22, in g side of the tube, extends above the
normal height of the liquid in the receptacle and
is covered by the gauze 21, thus air drawn into
the receptacle 5 through the tube 20 will pass
through the portion of the slot 22 above the liquid

-and through the ether saturated gauze, and if the

inhaling force is sufficient, the air will also pass
around the lower end of the tube through the
ether so that in either case the air entering the
receptacle { through the tube 20 will be saturated
with ether. Ether may be supplied to the recep-
tacle 5§ when the receptacle is removed from the
body £, or it may be introduced through 3 filling
opening 23 in the body 4, which opening is closed
by a plug 24.

The body 4 over the chamber 2 is provided
with an opening through which is threaded, or
otherwise suitably mounted, a tube 25, which at
its outer end is open to the atmosphere, and has
its inner end extending to near the bottom of
said chamber. A light weight piston 26 is mount-
ed for free reciprocatory movements in said tube
and closes it to prevent air from entering or es-
caping from the chamber 2 through the tube.
When a patient exhales, the gases of exhalation
enter the chamber 2 and force the piston upward,
thus increasing the gas holding volume of such
chamber, and when the patient inhales, the pis-
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ton falls by gravity to the bottom of the tube.
This movement of the piston thus corresponds to
the breathing action of the patient, the size of
the chamber 2 successively expanding and con-
tracting during the administering period as the
patient exhales or inhales.” The operator can
view the movement of the piston through the
upper open end of the tube 25 and thus determine
the control necessary to suit the condition. of
the patient, as will hereinafter be more fully de-
seribed. Bumpers 27 of soft rubber, or the like,
are provided in the lower and upper ends of the
tube 25 against which the piston may strike at
the limit of its respective movement.

The receptacle 7 for the soda-lime 30 has a
tube 21 extending downward therein from the
body 4, and, in the present instance, this tube ex-
tends entirely thirough the receptacle and below
its bottom and receives at its lower end a nut 32
which cooperates with the tube to clamp the re-
ceptacle to the bottom of the body 4.  The tube
3! has openings 32 communicating with the in-
terior of the receptacle through the material 30
and has its upper end in valve-controlled com-
munication with the atmosphere through one or
more openings 34 in the top of the body 4. 'These
openings are closed by an inwardly opening
chieck-valve 35, which is normally held to its seat
by a spring 38. A thrust of this spring in opposi-
tion to.the valve 35 is received by a member 37
carried at the inner end of a stem 38 that is
threaded threcugh the top of the body 4 and
passed freely through the valve 35. The stem 38
may be turned to adjust the tension of the spring
35 or to entirely collapse the spring and firmly
retain the valve to its seat. The tension of the
spring 38 may be the same as the spring 19 which
normally holds the air valve 18 seated, or it may
be increased the desired extent, depending on
conditicns of operation. The top of the chamber
3 is in communication with the main passage {1
through a screened opening 39. It is thus ap-
parent that under certain conditions hereinafter
described, air will be drawn from the atmosphere
through the tube 21, soda-lime 30, chamber 3 and
opening 39 into the passage 11 when the patient
is inhaling, and that such air is cleaned of impuri-
ties by its passage through the soda-lime.

A main control valve 40, in the present in-
stance of cylindrical form, is mounted for re-
ciprocatory adjusting movements in an opening
41 provided transversely through the body 4 in
intercepting relation to both the main passage 11
and auxiliary passage 12. The valve intercepts
each bassage I, 12, between the point of com-
munication of each of such passages with the
vaporizing chamber | and with the passage 14
with which the mask is connected. When the
valve is in closed position, its inner end seats
against a side wall of the passage 11, and when
such valve is pulled outwardly to a greater or
less extent, fluid is permitted to pass from one

end to the other of the passage i around such .

end. When the valve 40 is in substantially full
open position with respect to the passage I, an
cpening 42 therethrough registers with the pas-
sage 12, so that fluid is permitted to pass from end
to end through such passage. The movement of
the valve is limited by a pin 43 projecting there-
from through a slot 44 in the body 4. The pin
£3 may register with graduation marks on the
body at the side of the slot 44, so as to indicate
the position of the valve.

The mask 16 is of the usual type adapted to
cover the nose and mouth of a patient and com-
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municates with the tube 15 through a valve cham- .

ber 58 having two sets of openings 51 and 52 fo
the atmosphere. The cpening 51, in the present
instance, is controlled by an inwardly opening
check-vaive 53 normally held seated by a spring,
the tension of which is controlled by a cap 54
threaded on the valve stem. The openings 52 are
controlied by an outwardly opening check-valve
%3 normally held seated by a spring, the tension
of which is controlled by a cap 56 on the valve

stem.
The operation of the apparatus is as follows:

When the device is used in administering ether,
a supply of ether is placed in the receptacle 5 and
the mask 186 held over the nose and mouth of the
patient. If the main valve 40 is open, each in-
halation ¢f the patient causes a supply of fresh
air to be drawn into the receptacle 5 through the
valve openings {7, tube 20, ether liquid in the re-
ceptacle and ether saturated gauze 21, and this
air, which becomes saturated with ether, is in-
haled by the patient.  Upon the next exhalation
the ether saturated air from the lungs of the
patient is forced into the rebreathing chamber 2
and its.capacity expands by reason of the piston
23 moving to the upper end of the tube 25.. Upon
the next inhalation, the exhaled air, which is ad-
mitted to the chamber 2, and is fairly saturated
with ether, is drawn back into the lungs of the
patient, together with a supply of freshiy ether-
ized air drawn from the vaporizing chamber 1.
Upon such inhalation, the piston 28 drops to the
bottom of the tube 25. It is thus apparent that
as the respiration of the patient. continues, a
greater portion of the exhaled air containing the
ether vapor-is rapidly delivered to and discharged
{rom the rebreathing chamber 2, causing the pis-
ton 2& to reciprocate in response to such action,
and at the same time fresh air saturated with
ether is admitted to the breathing system of the
apparatus. . A greater or less amount .of fresh

ether saturated air may be delivered to the pa-’

10

15

20

25

30

35

40

tient from the vaporizing chamber 1, depending -

on the extent of opening of the main valve 2i,
which, if entirely open, provides full communica-
tion between the ether chamber | and the mask
tube 18 through both the main and auxiliary pas-
sages i and 12,
to completely close the passage 12 and partially
close the passage {1, depending on the condition
desired. The administering of ether and of re-
breathed saturated air to the patient may be fur-
ther controlled by a regulation of the valves 53
and 5% associated with the mask 6, the valve 53
permitting the inlet of fresh air to the mask and
the valve 85 permitting the discharge to the at-
mosphere portion of the exhaled air. The cper-
ator watches the action of the piston 2% and if it
is found that the upward movement of the piston
is too strong, a portion of the exhaled air is per-
mitted to be exhausted through the outlet open-
ings 52, and vice versa. The valve control 38
may also be regulated to permit fresh air to be
drawn into the apparatus through the soda-lime
in the chamber 3 whereby impurities are removed
from the air.

In opposition to the valve 49, through the side
wall of the passage {{ against which such valve
seats, is a removable plug 69 having a pocket in
its inner end for containing cotton 61, which may
be saturated with some perfume to obviate the
offensive ether odor.

It is apparent that the apparatus enables ether
to be administered in a substantially closed system
which not only effects a very material saving in

The valve 40 may be regulated.
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the quantity of ether used during the administer-
ing of an anesthetic, but also obviates a great
many of the discomfitures incident to the admin-
istering of ether by dropping it on a gauze applied
to the patiend’s mouth and nose. With this ap-
paratus, the operator can more perfectly control
the administering of ether to suit the condition
of the patient than with the old drop method.

I wish it understood that my invention is noj
limited to any specific construction, arrangement
or form of the paris, as it is capable of numerous
modifications and changes without departing
irom the spirit of the claims.

Having thus described my invention, what I
claim as new, and desire to secure by United
States Letters Patent, is:

1. An apparatus of the class described, means
for containing an anesthetizing liquid, means
forming an expausible rebreathing chamber, a
mask in communication with said first means and
chamber, valve means regulating said communi-
cation with said means, means forming communi-
cation between said first means and the atmos-
phere to cause air drawn therein to be saturated

5 with said liguid, said means having an inwardly

opening check-valve, )

2. An apparatus of the class described having a
vaporizing chamber for containing an anesthetiz-
ing liquid, an expansible rebreathing chamber, a
mask having communication with both said
chambers, valve means controlling said com-
munication at least with said means, and means
having an inwardiy opening check-valve per-
mitting atmospheric air to bhe drawn into said

5 vaporizing chamber and saturated with the va-

pors of said liguid when inhalation takes place
through the mask, and regulable means for puri-
fying and admitting air to said communication.

3. An apparatus cf the class described having
a vapcrizing chamber for containing an anes-
thetizing liquid, an expansible rebreathing cham-
ber, a mask in valve controlled communication
with at least one of said chambers, whereby upon
inhalation therethirough air is drawn from both
the rebreathing chamber and the vaporizing
chamber, and means for admitting atmospheric
air to the vaporizing chamber and causing it to
be saturated with vapor from the liguid con-
tained therein, said last means having an in-
wardly opening check-valve.

4. An apparatus of the class described having
a, vaporizing chamber for containing an anesthe-
tizing liquid to be vaporized, a rebreathing cham-
ber, a tube in said rebreathing chamber having
communication at one end with the atmosphere
and at its other end with the chamber, a piston
freely movable in and cloging the passage through
said tube, said piston moving in one direction
when air is forced info such chamber and in the
opposite direction when air is drawn therefrom,
a3 mask in communication with said chambers,
and means for admitting air to the vaporizing
chamber and causing it to have contact with the
liquid therein when inhalation takes . place
through the mask.

5. An apparatus of the class described having
g, vaporizing chamber for containing an anesthe-
tizing liquid to be vaporized, a rebreathing cham-
ber, a tube in said rebreathing chamber having
communication at one end with the atmosphere
and at its other end with the chamber, a piston
freely movable in and cloging the passage through
said tube, said piston moving in one direction
when air is forced into such chamber and in the
opposite direction when air is drawn therefrom,

a mask in communication with said chambers,
and means for admitting air to the vaporizing
chamber and causing it tc have contact with the
liquid therein when inhalation takes place
through the mask, the operation of said piston
being visible externally of said tube.

6. An apparatus of the class described having
a vaporizing chamber for containing an anesthe-
tizing liguid to be vaporized, a rebreathing cham-
ber, a tube in said rebreathing chamber having
communication at one end with the atmosphere

sud at its cther end with the chamber, a piston

freely movable in and closing the passage through
said tube, said piston moving in one direction
when air is forced into such chamber and in the
opposite direction when air is drawn therefrom, a
mask in coramunication with said chambers,
means for admitting air to the vaporizing cham-
er and causing it to have confact with the liquid
therein when inhalation takes place through the
mask, the operation of said piston being visible
externally of said tube, and means in communi-
cation with the mask and operable to permit the
controlled exhaust of exhaled air to the atmos-
phere.

7. An apparatus of the class described having a
vaporizing chamber for containing an anesthe-
tizing liquid to be vaporized, a rebreathing cham-
ber, a tube in said rebreathing chamber having
communication at cne end with the atmosphere
and at its other end with the chamber, a piston
freely movable in and closing the passage
through said tube, said piston moving in one di-
rection when air is forced into such chamber and
in the opposite direction when air is drawn there-
from, g mask in communication with said cham-
bers, means for admitting air to the vaporizing
chamber and causing it to have contact with the

~ liquid therein when inhalation takes place through

the mask, the operation of said piston being
visible externally of said tube, means in com-
munication with the mask and operable to per-
mit the controlied exhaust of exhaled air to the
atmosphere, and means to permit the controlled
admission of atmospheric air to the mask when
inhalation takes place therein.

3. An apparatus of the class described having
an ether vaporizing chamber, an expansible re~
breathing chamber, a mask in communication
with said chambers, means permitting air to enter
said vaporizing chamber and be saturated with
ether when inhalation takes place through said
mask, and valve controlled means for admitting
air to the mask and removing at least a portion
of the impurities therefrom.

9. An apparatus of the class described, means
for containing an anesthetizing liguid, means
forming an expansible rebreathing chamber, a
mask in communication with said first means and
chamber, valve means regulating said communi~
cation at least with said first means, means
forming communication between said first means
and the atmosphere to cause air drawn therein to
be saturasted with said liguid, said means having
an inwardly opening check-valve, and valve con-
trolled means for admitting atmospheric air to
said mask communication and removing at least
a portion of the impurities therefrom.

i0. In an apparatus of the class described,
means forming a chamber  for containing an
anesthetizing liquid, means forming an expansi-
ble rebreathing chamber, a mask, means forming
a passage between said mask and each of said
chambers, means forming communication be-
tween said first chamber and the atmosphere to
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cause air drawn therein to be saturated with said
liquid, said last means having an inwardly open-
ing check-valve, main valve means operable to
regulate the communication between said first
chamber and the mask, and valve controlled
means for admitting air from the atmosphere to
said passage at the mask side of said main valve
means and removing a portion at least of the
impurities from such air,

11. In an apparatus of the class described,
means for containing an anesthetizing liquid, a
mask having double communication with said
means, means for admitting air to said first
means upon inhalation through the mask and
causing ths air to be saturated with said liquid,
and means operahle to regulate both communica-
tions between said mask and chamber,

12. In an apparatus of the class described,
means forming a chamber for containing an
anesthetizing liguid, means forming a rebreath-~
ing chamber, means forming an air purifying
chamber, a purifying agent in said last chamber,
an inwardly opening valve for admitting air to
said first chamber from the atmosphere, an in-
wardly opening valve regulable to admit air from

~ the atmosphere to said purifying chamber, and

a mask having communication with all three of
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said chambers whereby upon inhalation through -

the mask air may be drawn from the atmosphere
through both said liquid containing and purify-
ing chambers and exhalation may take place
through the mask into said rebreathing chamber,

13..In an apparatus of the class described,
means forming a chamber for containing an
anesthetizing liquid, means forming a rebreath-
ing chamber, means forming an air purifying
chamber, a purifying agent in said last chamber,
an inwardly opening valve for admitting air to
said first chamber from the atmosphere, an in-
wardly opening valve regulable t¢ admit air from
the atmosphere to said purifying chamber, a mask
having communication with all three of said
chambers whereby upon inhalation through the
mask air may be drawn from the atmosphere
through both said liquid containing and purifying
chambers and exhalation may take place through
the mask into said rebreathing chamber, means
in said liquid chamber for causing air drawn
therethrough to be saturated with the liguid con-
tained in the chamber, and means for controlling
the communication between the liquid chamber
and mask.

JOSEPH F. REITER,
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