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This invention relates to anesthetic administering ap 
paratus and particularly to carbon dioxide absorbers [for 
such apparatus. 

It is advantageous in many instances to administer 
inhalant anesthetics by the so-called “closed system” in 
which the exhalation gases are retained in the breathing 
circuit and re-cycled to the patient. In such circuits‘, the 
exhalation gases are passed through an absorber device 

‘ having a supply of a suitable absorbent material, such as 
-soda~1ime, which is chemically reactive with the carbon 
dioxide contained in the exhalation gases and is eitective 
to selectively remove the carbon dioxide therefrom. This 
type of circuit is well-known for the administration of 
inhalation anesthetic agents. 

Administration by this technique is more economical 
as compared to other methods of administration in which 
a part or all of the exhalation gases are discharged to the 
atmosphere, due to the lower consumption of expensive, 
anesthetic agents and other gases used in the anesthesia. 
In addition, it has been found that more uniform anes 
thetic mixtures can be maintained during anesthesia with 

I the closed technique, and that thermal and moisture losses 
are greatly reduced, affording signi?cant physiological 
advantages, highly bene?cial to the patient. Such ad 
vantages are especially important in the anesthetization 
of infants and small children; and this method, therefore, 
is considered, under ordinary circumstances, to be the 
most preferred technique for administering inhalant 
anesthetics to such patients. 
The proper functioning of the carbon dioxide absorber 

is essential to the administration of inhalant anesthetics 
by the closed-circuit technique. Otherwise, the carbon 
dioxide content of the circuit gases soon increases above 
a safe level such that adequate ventilation and oxygena 
tion of the patient cannot be maintained. Accordingly, 
considerable diligence is exercised by the anesthetist in 
examining the anesthetic apparatus and absorber before 
the anesthesia and during administration to insure that the 
equipment is functioning properly ‘at all times. Some 
types of carbon dioxide absorbent materials widely used 
in such anesthetic apparatus contain a chemical indicator 
substance with the soda-lime, which changes color when 
the absorbent material has become exhausted, thus en 
abling the anesthetist, readily, to recognize the need for 
replenishing the supply. 

Although provisions are made for the inspection of the 
absorbent material and for the replacement thereof in the 
carbon dioxide absorbers presently available, it has bee-n 
found that such provisions are not entirely satisfactory. 
This has been due largely to the cumbersome, impractical ‘ 
construction of such absorbers in which considerable dis 
mantling or disassembly of the absorber may be required 
to inspect or replace the absorbent material. These 
manipulations frequently cannot be made without dis 
rupting the operation of the anesthetic circuit, so that a 
serious problem is created when this must be done during 
the anesthesia. In addition, most of these devices do not 
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2 
permit an accurate determination of the condition of the 
absorbent, but enable only an approximation to be made. 
It has also been found that carbon dioxide absorbers here 
tofore available, conventionally, are arranged and 
mounted apart from the operating table and, therefore, 
are not adapted to be conveniently located directly ad 
jacent the patient in the field of the anesthetist’s immediate 
attention. Thus, aside from the di?‘iculties encountered 
in manipulation of the absorber, it has been heretofore 
necessary for the anesthetist to direct his attention, 
periodically, away from the patient to inspect the ab 
sorber mechanism and the associated anesthetic circuit. 
While such difficulties are objectionable for general ap 
plication, they have hindered the useful application of 
the closed system technique, particularly, to infants, in 
whom signi?cant advantages can be obtainedby this 
method. 

It is an object of the present invention to provide an 
improved carbon dioxide absorber, for anesthetic ad 
ministering apparatus, which is dependable in operation 
and in which the inspection and replacement of the ab 
sorbent material is greatly facilitated. 

It is a further object of the present invention to provide 
an improved carbon dioxide absorber device, comprising 
a separate, readily-removable unit adapted to be con 
nected to, and used in conjunction with, standard anes 

_ thetic machines and which may be placed advantageously 
in close vicinity to the patient, upon whom the anes 
thetist’s attention is focused. 

it is a further object of the invention to provide an 
improved carbon dioxide absorber for anesthetic admin 
istering apparatus which aifords means for controlling 
the flow of circuit gases through the absorbent, and in 
which the replacement of the absorbent material may be 
accomplished without interrupting the administration of 
the anesthetic gases to the patient. ' 
Another object of the invention is to provide an im 

proved carbon dioxide absorber, for anesthetic admin 
istering apparatus having a self-supporting housing 
adapted to be placed directly on an operating table sur 
face, in which the absorber canister for holding the 
absorbent material, is removably disposed at the top 
thereof in easy reach of the anesthetist. - 
Another object of the invention is to provide a carbon 

dioxide absorber for anesthetic apparatus having im 
proved means for mounting the canister, including an ad 
justable valve member for directing the ?ow of gases 
through the absorber and means forming a part of said 
valve member on which the cannister is received ‘and 
connected with the anesthetic circuit. 

Another object of the invention is to provide in such 
a carbon dioxide absorber, means for permitting accurate 
determination of the condition of the absorbent by visual 
inspection of a true, representative, sample strata thereof. 
A still further object of this invention is to provide 

an improved removable canister for ‘carbon dioxide ab 
sorbers in which said canister has inlet and outlet open~ 
ings adapted to be placed in communication with the 
breathing circuit, said canister being divided into two 
compartments for holding absorbent material, each com 
partment communicating at one end with one of the gas 
openings and opening at the other end into a common 
chamber having a removable closure, whereby the cir 
cuit gases are conducted successively through the divided 
compartments from the inlet to the outlet opening, and 
the adjacent strata of absorbent material in said com 
partments correspond substantially to the mid-strata of 
an equivalent single compartment canister, and represent 
an average sample of the total absorbent supply. 

It is a still further object of this invention to provide 
an improved carbon dioxide absorbent having special 
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utility in closed system‘aiies'thetic administering circuits, 
rendering such circuits more e?icacious for the adminis 
tration of inhalant anesthetics to infants and the like. 

- The, invention and other of its advantages maybe bet 
ter’understood by referring to the following description 
of a preferred embodiment thereof and the accompany 
ing drawings, in which: 

Figure l is a view showing a closed anesthetic ad 
ministering circuit, constituting a circle type rebreathing 
system, including a carbon dioxide absorber constructed 
according to the present invention, illustrating the man 
ner in which such apparatus is applied to the patient; 

Figure 2 is an enlarged plan View of the closed anes 
thetic circuit shown in Figure 1; 

Figure 3 is a sectional, elevation view of the carbon 
dioxide absorber, taken along the line 3-3 of Figure 2, 
looking in the direction of the arrows; 
f . Figure 4 is a sectional view taken along the line 4-4 
in Figure 3, looking in the direction of the arrows, 
‘showing the interior construction of the canister of the 
carbon dioxide absorber, portions thereof being partly 

‘ broken away; " a 

Figure 5 is a sectional .view taken along the line 5-5 
_ in Figure 3, looking in the direction of the arrows; 

Figure 6 is a sectional view, taken along line 6-6 in 
Figure 2, looking in the direction of the arrows, illustrat 
ing the construction and arrangement of the inhalation 
check valve; 

Figure 7 is a sectional view, taken along the line 7-7 
[in Figure 5, looking in the direction of the arrows, il 
lustrating the construction, and arrangement of the ex 

' halation check valve; :. 
Figure 8 is a bottom plan-"view of the carbon dioxide 

unit shown in Fig. 3; and 
Figure 9 is an exploded isometric view of the carbon 

dioxide canister and valve mounting means therefor, 
showing the manner in which these members are assem 
bled. 
An anesthetic administering apparatus of the closed 

circuit type, according to a preferred form of the present 
invention, is shown in Figure l. The absorber is shown 
'in a preferred operative relation to the patient P, for 
example a child or an infant, on an operating table 10. 
The anesthetic breathing circuit includes a face mask 12 
placed over the patient‘s nose and mouth, to which are 
connected an inhalation duct 14 and an exhalation duct 
16, in the form of ?exible rubber tubes. These breath 
‘ing ducts are attached, as will be more fully understood 
“hereinafter, to suitable ?ttings on a carbon dioxide ab 
sorber unit designated generally at 18,‘ which includes a 
‘breathing bag 20. The apparatus thus connected, forms 
'a closed breathing circuit in which the patient’s exhala 
tion gases are suitably conditioned by removal of car 
bon dioxide and continuously recycled. A supply of the 
anesthetic gas mixture is delivered to the breathing cir 
cuit through a delivery tube 22 which is connected to 
the absorber at a point on the inhalation side thereof. 
The‘ anesthetic gas mixture may be supplied from any, 
well known, conventional type of anesthetic gas ma 
chine. Such machines are equipped to deliver gaseous 
inhalant mixtures of oxygen and/or air mixed with suit 
able anesthetic gases such as cyclopropane, nitrous ox 

‘ide, or with the vapors of liquid agents such as ethyl 
ether, trichloroethylene, etc. The machine is regulated 
such that the volume of the gases consumed by the pa 
tient-and extracted in the absorber are replaced by the 
"delivery gas to maintain the average volume of the sys 
tem substantially at equilibrium. The depth of anesthesia 
is ‘controlled by regulating the concentration of the anes 
thetic gas in the mixture delivered to the breathing cir 
cuit, as is well known. . 

It will be understood that various types of devices for 
delivering anesthetic mixtures to the breathing circuit 
may be‘ used and that different well-known types of in 
halor devices may. be‘ used for connecting the anesthetic 
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4 
circuit with the patient’s respiratory system in place of 
the face mask 14, such, for example, as oral or nasal 
catheters having the usual ?ttings for receiving the in 
halation and exhalation tubes of the breathing circuit. 
The anesthetic breathing circuit of Figure l is shown 

in the enlarged plan view of Figure 2. As shown therein, 
the carbon dioxide absorber 18 comprises a body hous 
ing 24 of substantially elongated'shape, which receives 
the exhalation tube 16 at one end and the inhalation 
tube 14 at the other end. As shown‘in Figures 3, 5, 
and 7, the exhalation tube 16 is attached by means of 
an inlet ?tting 26 through which the exhalation gases 
are delivered to the absorber. The tubular ?tting 26 
which is substantially of L-shape, Figure 7, extends 
through the side wall of the body housing into an inlet 
chamber 28. The upper end of the tubular ?tting ter 
minates in an opening governed by a disc, check-valve 
element 30, housed within a cage-like guide 32, which 
permits the check valve element to..move vertically in 
response to gas flow while maintaining it in proper 
alignment for seating against the terminal opening of 
the tubular inlet ?tting 26. The check-valve and cage 
like guide therefor, are of well-known construction. : A 
transparent plastic dome member 34 is threaded into the 
absorber body housing forming a closure at the top of 
the inlet chamber 28 through which the action of the 
exhalation check-valve element 30 may be observed, 
making it possible for the anesthetist to determine 
Whether the patient is breathing properly even .When__the 
patient’s volume of respiration is extremely small. This 
arrangement is particularly helpful during anesthetize 
tion of infants in which the tidal exchangevolume is so 
small that it is not discernible, frequently, by any visible 
displacement .of the breathing bag. 
-Disposed substantially at the center of the absorber 

housing is a cannister 35 for holding a supply of absorbent 
material. The cannister is seated on a supporting valve 
device, designated generally at 36 through which the 
cannister may be placed in communication with elon 
gated gas passages 37 and 38 of the absorber as will 
be more fully described hereinafter. The passa'ge.3'7 
extends from inlet ‘chamber 28 to the valve 36 through 
which exhalation gases are conducted to the cannister 
and the passage 38 extends toward the opposite end of 
the absorber housing Where it communicates with a dis 
charge chamber 39 into which the gases from the can 
nisterare delivered after removal of ‘the carbon dioxide 
content therefrom. A tubular conduit 40 which is sub 
stantially of L-shape, Figure 6, extends from the'dis 
charge chamber 39 into a cavity 41. The upper end 
of the conduit terminates in an opening having a check 
valve element 42 which is disposed Within a cage-like 
guide 44. This arrangement is substantially identical 
to that of the exhalation check-valve 30 and is effective 
to permit gas to flow from the discharge chamber 39 into 
cavity 41 but not in the reverse direction. A transparent 
plastic dome 46, threaded into the absorber housing, 
forms a closure at the top of the cavity 41 through which 
the operation of the inhalation check-valve element‘42 
may be observed. Referring to Figure 5, a connector 
fitting 48 at the side of the absorber housing, ‘opening 
from the cavity 41, receives the delivery tube 22 through 
which the anesthetic gas mixture from an anesthetic 
machine, as previously described, is delivered to the ab 
sorber. The inhalation tube 14, through which the mix 
ture of the exhalation gases treated in the absorber and 
the gas from delivery tube‘ 22 is administered to the 
patient, is received on a tubular connector 50 communi 
cating with the cavity 41. The respiration gases thus 
flow within the circuit during inhalation and-exhalation 
in a single direction as shown by the arrows in Figure 2. 
The breathing bag 20 is shown attached to the absorber 

by a suitable nipple 52 which opens into the elongated 
passage 38. vA second nipple 53.having a removable cap 
54 provides a means for alternatively connecting the 
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breathing bag in the circuit at the inlet chamber 28. 
When attached to nipple 52 the bag may be compressed 
by the anesthetist to assist inhalation while on the nipple 
53 it may be used to assist exhalation. The pressure with 
in the breathing circuit is indicated by the reading on a 
pressure gauge 55, Figure 2, having a threaded nipple 
56 which opens into the inlet chamber 28. A pressure 
relief valve 57, Figure 6, is provided to automatically 
vent gases from the discharge chamber 39 through a 
series of outlet openings 58 when the gas pressure in 
the circuit exceeds a predetermined safe value. The relief 
valve is of conventional construction havinglthe usual 
spring biased seating means, not shown, which may be 
adjusted by control knob 59 to set the operating pres 
sure of the valve. 
The supporting valve device 36 for the absorber can 

nister has a tapered spindle 62 which is received in a 
tapered valve bore 64, formed in an enlarged boss 66 at 
the center section of the absorber housing. Inlet and 
outlet openings are formed in diametrically opposite 
sides of the valve bore by the terminal ends, respectively, 
of the gas passages 37 and 38 therein. The valve member 
is held in place in the valve bore by means of a spring 
plate 68 which is anchored at its center by a screw 70 

A plurality of in 
turned prongs 72 are forced against the ‘bottom of the 
absorber housing when the screw 70 is tightened thus 
producing a downward force on the valve spindle urging 
it into seating engagement with the tapered valve bore. 
A suitable lubricant is provided between the engaging 
valve faces to facilitate rotation of the valve spindle and 
to assist in creating a gas tight seal. A stop washer 74 
carried on the shank of the screw 70 prevents the spring 
plate from being clamped against the bottom of the 
spindle by the screw and permits the spindle to rotate 
without requiring the spring plate to rotate with it. 
At diametrically opposite sides of the valve spindle 36, 

a pair of grooves are provided which form opposite 
recesses 76 and 77. Passages 78 and 79 within the 
spindle communicate respectively with the recesses 76 
and 77 and open through the top of the valve spindle, 
forming openings’S? and 81 therein as may best be seen 
in Figure 4. A single passage 82 is formed in the valve 
spindle, Figures 3 and 5, which extends through the 
spindle along a line substantially transverse to the axis 
of alignment of the recesses 76 and 77 and substantial 
ly in the same horizontal plane therewith. The valve 
spindle 62 when positioned as shown in Figures 3 and 5 
causes the recesses 76 and 77, respectively, to register 
with the corresponding openings formed by the terminal 
ends of the elongated gas passages 37 and 38 in the valve 
bore 64. A continuous gas conducting passage is there 
by formed through the passage 37, recess 76, passage 78, 
cannister 35, passage 79, recess 77, and passage 38. In 
this position of the valve spindle the ends of the pas 
sage 82 are closed by the walls of the valve bore 64. 
When the valve spindle is rotated 90°, these respective 
connections are reversed such that the ends of the pas 
sage 82 are brought into registery with the elongated 
passages 37 and 38, while, simultaneously, the recesses 
76 and 77 are closed off therefrom by the walls of the 
‘valve bore. In this position the cannister 35 is isolated 
from the breathing circuit and the breathing gases are 
by-passed through the passage 82. 
The canister 35 is mounted on and secured to the 

valve spindle as may best be seen in Figures 3 and 9. 
Referring thereto, it may be seen that the valve spindle 
is provided with an annular ?ange 84 on which the bot 
tom rim of the canister is seated. A layer 86 of any 
suitable gasket material, such as rubber or the like, is 
placed on the ?ange to create a sealing engagement when 
the canister is in place. The canister which is of cylin 
drical shape has a vertical partition 88, Figure 4, which 
extends ‘diametrically across the inside thereof dividing 
the canister into two separate chambers or compartments 
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89 and 90. A‘cover 92 is received on the" top ‘of‘ the 
canister which is preferably made of a non-breakable, 
transparent plastic material, or of other suitable trans 
parent material, so that the anesthetist may view the ab 
sorbent material in the canister without removing the 
cover therefrom. An annular rim 34 of rubber or similar 
gasket material, covers the peripheral edge of the cover 
to create a gas seal around the upper edge of the can 
ister when the cover is placed thereon. It will be seen 
by reference to Figure 3 that the vertical partition 88 
does not extend to the full height of the canister, and 
that when the cover and canister shell are assembled, 
a space is provided at the top thereof, through which gases 
may ?ow from one of the canister compartments 89 and 
30, to the other. 
The absorbent material is placed in the compartments 

89 and 90 up to approximately the level of the top of par 
tition 83. The absorbent most commonly used is soda ~ 
lime mixture, usually containing very small percentages 
of silica to make the mixture hard and to avoid the forma 
tion of soft crumbly masses which might result in alkaline 
dust. The mixture is formed of coarse granules, usually 
of 4~8 mesh. Preferably chemical indicators such as 
ethylviolet or Clayton yellow are added to the soda-lime. 
These indicators are responsive to the pH of the absorbent 
and permit the anesthetist to determine the state-of ex 
haustion of the absorbent by a change in color. These ex 
pedients are well known. 

Located substantially at the bottom of the cannister [is 
a perforated plate d6 which is adapted to support the 
absorbent material placed in the cannister compartments. 
The perforated openings in the plate 36 are of such di 
mensions that the absorbent particles, of the sizes com 
monly employed, will not pass through them. Arranged 
slightly below the perforated plate 96 and carried by a 
central column 93 is a second plate 100 which projects 
radially outwardly substantially beyond the top openings 
80 and 81 of the valve spindle. This plate has no per 
forations and acts‘ as a baf?e to prevent ?ne particles and 
chips produced by handling the absorbent material, which 
succeed in passing the perforated plate 96, from dropping 
into the gas passages 78 and 79 at the bottom of the can 
nister. 
The cannister is secured in place by a screw having an 

enlarged knurled head 102 and an elongated shank 103 
which extends downwardly through the canister cover 92 
and into the central tubular column 98. At its lower end 
the screw threads into the valve spindle 62. A gasket 
washer 104 is positioned between the screw head 102 and 
the cannister cover to create a gas tight seal when the 
screw is tightened. A transverse pin 166 is carried in the 
shank of the screw, the projecting ends thereof providing 
a stop which prevents the cover 92 from slipping o? of 
the screw when the cover assembly is removed from the 
canister. 
As seen in Figure 4, each of the canister compartments 

89 and till are arranged to register with one of the open— 
ings 8b and $1 in the top face of the valve spindle. This 
is accomplished by providing a recess 1% which extends 
diametrically across the top face of the valve spindle, as 
seen in Figure 9, between the terminal passage openings 
80 and 81. An enlargement 1639 is formed at the center 
thereof. In order to assemble the canister, the bottom 
edge of the transverse partition and the central column 
98 must register with and be inserted into the recess 108 
and enlargement 169. Accordingly, the canister may not 
be operatively secured in place unless the respective can 
ister chambers are in proper registry with the correspond 
ing passage openings in the valve spindle. As shown in 
Figure 3, the layer 36 of gasket material extends through 
the recess 168 and the enlarged circular section 109 there 
of, so that the seating-of the partition 88 and of the tubu 
lar column 98 thereon produces a sealing contact. 

In order that the operator may determine whether the 
valve spindle is in thevposition shown in Figures 3 and 5, 



ens-7,413 

ecori'espondin'g to its ‘l‘on‘iposition in which the canister is 
.cdnnected in the breathing circuit, or whether the spindle 
is positioned in its “o?” position in which the canister is 
vcut offifrom the breathing circuit, a stop device is pro 
:. vided in the form of the boss 110, seen in Figure 8. The 
boss 110 projects downwardly from the underside of the 

* ?ange 34 of the valve spindle and permits the spindle to 
-.be rotated between the position corresponding to that 
shown by the location of the boss shown in Figure 8 and 
the opposite position corresponding to that indicated 

: by the boss 110 shown in phantom lines in Figure 8. In 
the‘ ?rst position, the valve spindle connects the canister 
' in the breathing circuit as shown in Figure 3. In the op 
~posite position, the spindle is rotated 90° from the ?rst 
position and causes the canister to be closed 05 from the 
breathing position. At intermediate positions controlled 
portions of the total flow may be directed through the can 
'ister. Suitable directional arrows and the words “on” 
and “off” corresponding to the direction of rotation of the 
spindle are provided on the rim of the canister cover as 
seen in Figure 2. It will be noted that the rim is provided 
with knobs for gripping purposes and that when the 
anesthetist grasps the cover and rotates the canister in the 
desired direction, the spindle is caused to turn therewith 
since the canister and valve spindle means comprise a 
unitarily assembled structure. When the canister is in 

--“oft” position, it may be removed for replenishing the 
supply of absorbent material without interfering with the 
patient’s respiration. 
The shape of the absorber body housing and the general 

arrangement of the ~elements thereof a?ord special ad— 
vantages in permitting the placement of the absorber di 

> rectly on the operating table during use, and in facilitat 
ing the inspection and replacement of the carbon dioxide 
absorbent material. It will be noted, as best seen in 
Figure 3, that the outer ends of the absorber housing are 
stepped downwardly and lie substantially in a single plane 
Which is beyond the protruding portions of the valve 

. spindle at the bottom of the absorber housing. Conse 
quently, the absorber housing is self-supporting and is 
adapted to be placed on a ?at surface with the canister 
disposed in a substantially upright position at the top of 
the body housing, without additional supporting ?xtures 
and the like. The pressure gage 55 is attached to the ab 
sorber housing in such a way that its rear face coincides 
substantially with the plane, of the bottom supporting sur— 
faces of the absorber housing, thereby furnishing an addi 
tional extension thereof which lends greater stability to 
the absorber when it is placed on a ?at supporting sur 
face. 

This construction is of particular usefulness when the 
.absorber is used during the administration of anesthetic 
‘to infants. Due to their small size, infants occupy only 
a small space on the operating table and in order to reach 
the patient the anesthetist may be required to bend over 
the table or to move from his customary place at the head 
end of the table. With standard type anesthetic ad 
ministering apparatus which wili thus be further removed 
from the immediate ?eld of interest, this may further add 
to the inconvenience of the operating and supervising the 
anesthetic apparatus during the anesthesia. As a results 
of the desirable arrangement described above, however, 
the entire absorber unit may be placed on the operating 
table, as shown in Figure 1 in the convenient reach of the 
anesthetist where he'will have little di?iculty in attending 
to its proper functioning. The absorbent material is di 
rectly visible at all times to the anesthetist through the 
transparent canister cover and may be easily replaced, if 
the occasion demands without disturbing the absorber 
housing. 

' In the event that it is not desired to take advantage of 
these features of construction, the absorber need not be 
placed directly on the operating table but may be sup 
ported in other ways, near the operating table, similar 
to. the more conventional methods presently in use. 
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There-is, for-example, a tapped cavity 112, shownin 
Figures 5 and 8, in the bottom of the absorber housing 
which is adapted to receive a threaded post which in-turn 
may be clamped in the usual way, either to the operating 
table or to a suitable table or supporting base nearby. 
Suitable lengths of tubes for the inhalation and exhalation 
ducts are provided to connect the absorber unit with the 
inhalation device used to administer the anesthetic to the 
patient. ’ Y 

The preferred form of the present invention described 
above may be used for the administration of an inhalant‘ 
anesthetic to a patient as follows: 
The closed circuit formed as shown in Figure 2 is usual 

ly ?rst tested to determine that the emergency relief valve 
59 is properly set. This is readily accomplished by the 
anesthetist breathing into the inhaler mask while observ 
ing the pressure reading of the gage 55 and simultaneous 
ly adjusting the knob of the relief valve until the desired 
maximum pressure is maintained as shown by the pressure 
indicator. The pressure read on the indicator is the pres— 
sure at which the relief valve will open to prevent further 
pressure increase, should such an excessive pressure gccur 
during the operation of the anesthetic apparatus. _ ,. 
The delivery tube 22 is attached to the absorber and 

the mask applied to the patient as shown in Figure 1, after 
rotating the cannister in the “on” direction as indicated 
by the arrows on the cover of the cannister, and placing 
the cannister in its “on” position, the anesthetist is ready 
to commence administration. _ 

During the initial administration, relatively high con 
centrations of anesthetic gas are normally used to induce 
anesthesia in a relatively short time. As the desired level 
of anesthesia is reached, the anesthetic concentrations 
are adjusted, to provide concentrations adequate to main 
tain such desired level or to produce other effects, as is 
well known to those skilled in anesthetic administration. 
As the patient breathes, the exhalation gases are permitted 
to pass through the exhalation check-valve 3b of the ab 
sorber into passage 37, recess 76, passage 78 and thence 
into the canister. The exhalation gases are then passed 
upwardly through one side of the canister in direct con 
tact with the carbon dioxide absorbent material in the 
?rst compartment, over the top of the separating parti 
tion 38 and thence downwardly through the second com 
partment in direct contact with the second batch of ab 
sorbent material. It does not make any diiference in the 
operation of the absorber which of the compartments-89 
or 90 is disposed over the top of the inlet passage 78 since 
it will be seen that in any event the gas passes successive 
ly through each of the chambers en route, from inlet pas 
sage 78, to the opposite passage 79. From the passage 
79 the gases are conducted to the valve recess '77, passage 
38 to the discharge chamber 39. Upon each inhalation 
check-valve 42 is opened allowing the conditioned gases 
to ?ow from the discharge chamber to cavity 41 and 
thence into inhalation tube 14 to the patient. 

In the extreme position in the “on” direction all of the 
respiration gases are passed through the canister which 
e?ectively maintains the carbon dioxide content of the 
respiration gases at a minimum as long as the absorbent 
material is active. Under certain conditions it may be 
desired to raise the carbon dioxide content of the gases 
slightly to bring about certain desirable conditions in the 
patient, as is well known to those skilled in the art of 
anesthetic administration. For example, a higher level 
of carbon dioxide content may be maintained for certain 
intervals in order to increase the patient’s voluntary rate 
of respiration. When such conditions are required, the 
anesthetist may rotate the canister to intermediate posi 
tions between the extreme “on” and “ed” positions, in 
which varying amounts of the respiration gases will by 
pass the canister through the connecting passage 82 of 
the valve spindle. It will be seen that in such intermediate 
positions, the passages connecting the canister in the 
breathing circuit and the by-pass conduit 82 areboth 
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placed in communication with the breathing circuit. The 
further the canister is rotated toward the “off” position, 
the greater will be the percentage of the gases diverted 
through by-pass conduit 82, and the greater will be the 
level of carbon dioxide content in the circuit. 

During the anesthesia the anesthetist may periodically 
observe the condition of the absorbent material by look 
ing through the transparent cover of the canister. When 
the absorbent contains a chemical indicator substance, a 
change in the color of the absorbent supply will signal the 
need for replacement. Similarly, the anesthetist con 
tinually watches the patient for signs, well known to him, 
which occur when the carbon dioxide content of the gases 
increases above the normal level, likewise indicating a 
need for replenishing the absorbent. In the event that 
such a need arises, the anesthetist rotates the canister to 
the “off” position. At this position the canister is isolated 
from the breathing circuit while, at the same time, the 
breathing circuit is completed through the by-pass passage 
82 of ‘the absorber valve, allowing the patient to continue 
breathing in the circuit without interruption. The 
anesthetist then unthreads the retaining screw 102 which 
makes it possible to remove the canister from the ab 
sorber housing. Normally, the anesthetist has on hand 
a second canister charged with a fresh supply of absorbent 
which he then substitutes in place of the canister which 
has been removed. The retaining screw 102 is then re 
inserted through the central tubular column 98 and 

v threaded into the valve spindle 62 to secure the replace 
ment canister in place. When this has been done the 
canister is again rotated to “on” position, so that the 
respiration gases are once more passed through the ab 
sorbent material. It will be seen that the entire operation 
of replacing the canister takes but a very short time dur 
ing which a substantially negligible amount of carbon 
dioxide is accumulated in the closed breathing circuit, 
which will not harmfully affect the patient. Once the 

1 fresh supply of absorbent is placed in operation, the car 
bon dioxide concentration is rapidly reduced to a suitable 
level. 
The canister compartments S9 and 9%, it will be seen, 

constitute two substantially identical chambers connected 
in series in the breathing circuit when the canister is in its 
“on” position. Accordingly, the top layer of absorbent 
material in each of the chambers lie substantially at the 
mid-point of the effective, total bed of absorbent material 
through which the gases pass, and re?ect substantially the 
average condition of the total absorbent supply. In a 
single, continuous type chamber, the mid-strata is not di 
rectly visible, and even when provision is made for per 
mitting inspection of the absorbent, the anesthetist can 
only approximate the condition of the absorbent supply 
by evaluation of the visible strata thereof. However, as 
a result of the advantageous construction and arrange 
ment of the canister 35, according to the present inven 
tion, the anesthetist is permitted to observe, directly, the 
material at the effective mid-strata of the absorbent sup 
ply and thus obtain a true evaluation of the condition of 

' the supply. 

This invention is not limited to the speci?c embodiment 
herein illustrated and described, but may be used in other 
ways without departure from its spirit, as de?ned by the 
following claims. 

I claim: 
1. A carbon dioxide absorber for anesthetic adminis 

tering apparatus having a canister through which anes 
thetic gases are adapted to be passed comprising, a hous 
ing having inlet and an outlet gas passages, a valve mem 
ber adjustable to “oil” and “on” positions received in 
said housing, having a passage forming a connecting duct 
between said inlet and said outlet passages in the “off” 
position of the valve element, second and third passages, 
in said valve element adapted to register respectively with 
said inlet and outlet passages in the “on” position of said 
valve element, said second and third passages, terminating 
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10. 
in corresponding openings in a‘ canister receiving portion 
of said valve element externally of said housing, and a 
canister removably mounted on said canister receiving 
portion of said valve element in communication with said 
openings, such that gases are passed through said canister 
when the valve element is in “on” position. 

2. A carbon dioxide absorber as set forth in claim 1 
wherein the valve element is provided with means co 
operating with said housing to indicate when said valve 
has been adjusted to said “on” and “off” positions, respec 
tively. 

3. A carbon dioxide absorber as set forth in claim 1 
wherein said valve element comprises a valve spindle re 
ceived in a corresponding valve bore in said housing, a 
portion thereof projecting externally of the housing on 
which said canister is received, and said ?rst passage, and 
said second and third passages are formed in said valve 
spindle and arranged to register with said inlet and outlet 
passages, respectively, in corresponding angular positions 
of said valve spindle. 

4. A carbon dioxide absorber as set forth in claim 3 
wherein said external portion of said valve spindle com 
prises an annular ?ange having a ?at seating surface and 
said canister comprises a cylindrical container, one end 
of which is open and is seated in a gas tight manner on 
said ?ange. 

5. A carbon dioxide absorber as set forth in claim 4 
wherein said canister is divided into two separate com 
partments, each disposed opposite and in communication 
respectively with one of said openings of said valve ele 
ment at one end and having passage means at their op 
posite ends interconnecting said chambers. 

6. A carbon dioxide absorber as set forth in claim 5, 
having positioning means effective to orient said canister 
with respect to said valve spindle, when assembled, such 
that each of said compartments of said canister register 
with only one of said openings formed in the external por 
tion of said spindle. 

7. A carbon dioxide absorber as set forth in claim 6 
wherein said positioning means comprises a recess formed 
in said valve spindle and a projecting portion of said 
canister which is received therein when said canister and 
said spindle are properly oriented. 

8. A carbon dioxide absorber as set forth in claim 7 
wherein said recess extends across the, external portion 
of said valve spindle between said openings therein, and 
said projecting portion comprises a partition member 
effectively dividing sad canister into the two said com 
partments. 

9. A carbon dioxide absorber adapted to be connected 
to a respiratory circuit for eifecting the removal of car 
bon dioxide from respiratory gases, comprising a self 
snpporting housing having a gas inlet and a gas outlet 
through which respiratory gases are delivered to and from 
said housing, a canister detachably mounted at the top 
side of said housing having a charge chamber, through 
which the respiratory gases are passed, containing a 
charge of absorbent material, and mounting means for 
receiving said canister forming a gas connection between 
said canister and said gas inlet and outlet, said mounting 
means having a substantially horizontal surface on which 
said canister is received and conduits communicating re 
spectively with said inlet and outlet which open into said 
canister receiving surface to form corresponding inlet 
and outlet apertures, and said canister having correspond 
ing inlet and outlet openings in the bottom thereof in 
registry with said apertures, said openings connecting with 
opposite ends of said charge chamber to permit the circu 
lation of gases therethrough, and means forming a re 
movable closure for said charge chamber at the top of 
said canister. 

10. A carbon dioxide absorber as set forth in claim 9 
wherein said canister is a generally cylindrical container 
having means extending across said inlet and outlet open 
ings for retaining a supply of the absorbent material 
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.placed in'said charge chamber, and having means for 
effectively conducting gases from said inlet, through said 
absorbent material, to said outlet opening. 

11. A carbon dioxide absorber as set forth in claim 
10 wherein said charge chamber is divided into ?rst and 
second longitudinal compartments connecting at their 
lower ends respectively, with said inlet and outlet open 
ings and confronting a common manifold chamber at the 
upper end of the canister. 

12. A carbon dioxide absorber as set forth in claim 
11 wherein said removable cover is transparent. 

13. A carbon dioxide absorber comprising a housing 
having passage means adapted to be connected in a breath 
ingcircuit, a canister removably mounted on said hous 
ing having an inlet and outlet in communication with said 
passage means when said canister is operatively mounted 
on said housing such that respiration gases are conducted 
through said canister, said canister comprising a container 
having ?rst and second vertically extending compartments 
each adapted to receive a substantially identical supply of 
carbon dioxide absorbent material therein, means con 
necting said inlet an doutlet openings respectively with 
the lower ends of said compartments, means forming a 
space at the top of said container into which the upper 
ends of said compartments open such that the respira 
tion gases pass upwardly through one of said compart 
ments and downwardly through the other, and a remov 
able transparent cover forming a closure for the top 
of said container through which the upper strata of 
absorbent material in said compartments are visible. 

14. A carbon dioxide absorber comprising a housing 
having inlet and outlet passages adapted to be connected 
to a breathing circuit, a'substantially cylindrical canister 
for holding a supply of carbon dioxide absorbent ma 
terial and means for removably mounting said canister 
.on the top portion of said housing in a generally upright 
“position, said mounting means having ports correspond 
ing respectively with said inlet and outlet passages and 
being arranged to receive the lower open end of said can- ' 
ister such that said ports register therewith, partition 
means forming two separate longitudinal compartments 
in said canister each of which communicates with one of 
said ports at its lower end, a perforated member disposed 
at the lower end of each of said compartments for sup 
porting a bed of absorbent thereon, a chamber in the 
upper portion of said canister into which the upper ends 
of said longitudinal compartments open, and a remov 
able transparent cover seated on the upper end of said 
‘canister through which the surface strata of the respective 
beds of absorbent are visible. 

15. A carbon dioxide absorber as set forth in claim 14 
wherein said ports are disposed in confronting relation, 
respectively, with the lower ends of said compartments 
and a baffle element is interposed between each of said 
ports and the lower ends of the respective compartments, 
below said perforated members, eifective to prevent par 
ticles of absorbent material which may pass through said 
perforated members from dropping into said ports. 

16. A carbon dioxide absorber as set forth in claim 
' 14 wherein a centrally disposed tube extends longitudinal 
ly through said canister, a stem having an enlarged outer 
end extends through said cover and said tube, and 
means are provided for threadedly receiving the inner end 
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of said stem in said mounting means for effectively secur 
ing saidicover and canister on said absorber in a gas 
tight manner. 

17. A carbon dioxide absorber adapted to be con 
nected to an anesthetic circuit for removing carbon di 
oxide from recycle respiratory gases comprising a hous 
ing having a gas inlet and a gas outlet for delivering cir 
cuit gases to and from said absorber housing, valve means 
adjustably received-in said housing including valve pas 
sages arranged selectively to be connected with said in 

' let and outlet, and a canister for holding a supply of ab 
sorbent material, detachably mounted on an external por 
tion of said valve means, said valve passages including de 
livery passages adapted to communicate with said'canister 
to effect the circulation of said respiratory circuit gases 
therethrough and separate by-pass passage means adapted 
alternatively to directly interconnect said inlet and outlet 
such that in one position of said valve respiratoryv gases 
are circulated through said canister and in a second posi 
tion and said valve said by-pass passage means directly 
interconnects said inlet and outlet and said delivery ~pas— 
sages are occluded thereby isolating said canister from 
the gases conducted through said absorber housing. 

18. A carbon dioxide absorber, having a charge of car 
bon dioxide absorbent material, adapted to be connected 
in a respiratory circuit to elfect the removal of carbon 
dioxide from respiratory gases by contact of said gases 
with said absorbent, comprising a housing having respira 
tory-gas, circulating passages, a canister for holding a 
supply of absorbent material removably mounted on said 
housing and having openings forming an inlet and an out~ 
lct, respectively, connected with said respiratory-gas cir 
culating passages through which such gases are conducted 
to and from said canister, means forming a partition sep 
arating said canister inlet and outlet and forming sep 
arate, corresponding compartments which communicate 
at one end, respectively, with said inlet and outlet open 
ings, said compartments being adapted to receive separate, 
substantially equivalent changes of absorbent, a manifold 
chamber into which the opposite ends of each of said com 
partments open such that gases circulated through said 
canister pass successively from said inlet through one of 
said compartments, said manifold chamber, and through 
said other compartment to said outlet, and means form 
ing a transparent wall portion of said manifold chamber 
disposed in confronting relation to the exposed ends of 
said compartments, through which the exposed strata 
of absorbent material in said compartments correspond 
ing substantially to the effective mid strata of the total 
absorbent charge may be visually observed. 
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