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1 Claim,

This invention relates to apparatus for ad-
ministering gases employed in the application of
inhalatory anesthesia, by the closed or confined
method. The invention is characterized and
distinguished in that it eliminates mechanical
obstacles which heretofore have been interposed
in the respiratory circuit of the apparatus. The
invention, therefore, provides a no-effort in-
halation method and apparatus in which the
patient needs only the kind of respiratory force
of a person in normal repose and forced respira-
tion is eliminated.

One object of this invention is to provide
means whereby the patient is enabled to breathe,
freely and directly, the anesthetic mixture with-
in the breathing bag of the apparatus while con-
serving the vital functions of oxygenation and
elimination of carbon dioxide. The patient is
entirely relieved of the strain imposed in the
use of prior apparatus which necessitated the
patient forcing the gases to circulate over soda
lime, for example, and through lengthy tubes,
pipes, valves and other parts of the apparatus.

Another object of this invention is to pro-
vide a novel and improved breathing bag hav-
ing three communicating passages, namely an
inlet passage for the admission into .the bag of
the purified gases from the absorber unit to-

gether with the gases from the standard gas

supply unit. Secondly, an outlet passage for
the exit of the gases from the breathing bag to
the absorber unit. Third, a passage connecting
the breathing bag with the face mask. The pa-
tient breathes the gases in the bag through this
third passage.

It is a feature of this invention that the in-
let and outlet passages of the breathing.bag are
located on opposite sides of the bag or spaced
as far apart as possible, while the breathing pas-
sage to the face mask is located between the
said inlet and outlet passages and in a posi-
tion to intercept the gas current established with-
in the bag from inlet to outlet thereof. An-
other object is to include, in the absorption
circuit of the apparatus, mechanical means for
circulating the gases.

The invention is embodied in a no-effort in-
halation apparatus consisting of a closed circuit
from which the external atmosphere is excluded
and which comprises three intercommunicating
circuits, namely the respiratory circuit including
the patient’s respiratory system and the breath-
ing bag with the face mask. Second, an ab-
sorption circuit which includes a mechanical gas
circulating device and the absorber which con-
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tains the carbon dioxide absorption material.
Third, a gas supply or feeder circuit which in-
cludes apparatus of known character and func-
tion for supply anesthetizing gases.

Other objects, features and advantages of this
invention will be apparent from the following
detailed discussion read together with the ac-
companying drawing in which

Fig. 1 is a diagrammatic illustration of an
apparatus embodying the invention, with parts
in section. .

Fig, 2 is a view of the breathing bag.

In the drawing the reference numeral { de-
notes the breathing bag which is made of the
same material as now used for standard breath-
ing bags in anesthesia apparatus. The bag has
a gas inlet passage at 2 and a gas outlet pas-
sage at 3. The passages are spaced as far apart
as is convenient or practicable in the manufac-
ture of the bag. In the preferred construction
illustrated the two passages.2 and 3 are on op-
posite sides of the bag I. The bag is also formed
with a face mask or attached to a face mask
4 to be placed over the face of the patient as
shown. The face mask communicates directly
with the inferior of the bag through a nipple
The latter is located between the
inlet and outlet passages 2 and 3, respectively,
in such a position that it intercepts the gas cur-
rent passing through the bag. In Fig. 1 the
breathing passage 5 is located close to the inlet
passage 2 and almost diametrically opposite the
outlet passage 3. . '

The anesthetizing gases are supplied from a
source of supply comprising gas mixing cylin-
ders 6 and 1 provided with control devices and
interconnecting passages as shown at 8 and 9
respectively. Inasmuch as the gas supply unit
is of known construction and function, no fur-
ther description is deemed necessary. The gases
pass from the supply unit to the breathing bag
by way of a connecting tube 18 and a second
tube 1. At the point {2 the gas supply cir-
cuit is connected to the absorption circuit: by
a tube 13.

The absorption circuit comprises an absorber

44 which contains carbon dioxide absorbing ma-

terial indicated at 15. 'The exhaled gases from
the breathing bag | pass to the absorber {4
by way of a tube I6. The gases then pass
through the maferial 15 and are drawn there-
from by a suction-impulse device in the form
of a double pump having two bellows #1 and
18 which are. alternately compressed and ex-
panded by the operation of connecting rods {9
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and 20, which in turn are reciprocated by cranks
2{ and 22 mounted upon a shaft 23 180 degrees
apart as shown. The shaft 23 is rotated by
2 motor 24 which drives a small pulley 26 which
is in driving engagement with a large pulley 26
secured to the shaft 23.

The space within the bellows (7 is connected
by a forked tube 28 to two valve chambers 29
and 30 ‘which contain valves 3{ and 32. The
space within the other bellows 18 is connected
by a forked tube 24 to two other valve cham-
bers 35 and 36 which contain valves 38 and 39.
The valve chambers and valves are connected
to the outlet side of the absorber (4 by a suc-
tion tube 40. The valve chambers 29 and 38
are connected by a tube 42 which communicates
with the aforesaid tube {3. -

Thus the suction side of the valve mechanism
28—39 is connected to the absorber {4 by the
tube 40. The supply side or outlet side of the
valve ‘mechanism is connected to the breathing
bag by the tubes 42,-13 and {I. The gas cir-
cuits are indicated by arrows in the drawing.

The operation of the system is as follows: Gas
flowing from the supply unit 6—17 passes -to the
breathing bag { through the tubes 10 and t1-and
inlet -passage 2. The gas flows out of ‘the bag
through outlet passage 3 and tube {5 to the ab-
sorber 4. TIf now the mofor 24 is started, the
connecting rods 18 and 20 will be cperated -and
reciprocated to alternately compress and-expand
the pump bellows {7 -and (8. Thus a vacuum is
created in the tube 49 and the exhaled gases are
drawn through the material {8 in the absorber
14 where they are freed from carbon dioxide and
thereafter circulated through the valve ‘mecha-
nism 28—39 and through the outlet tube 42 and
{3 into the gas supply circuit from the unit 6—1.
The purified gases from the absorber mingle with
the gases from the supply unit and pass through
the tube 11 into the bag.

The valves in the valve chambers are shown
in open and closed positions corresponding to the
operations of the pump bellows {7 and 8. When
the bellows 13 are expanded, gas flows from the
absorber I8 through open valve 32 and forked
tube 28 into the bellows 17, valves 3f and 35 being
then closed. On the other side, the impelling
movement of the bellows 18 forces the gas which
had previously passed into the bellows 18 out of
the valve mechanism through forked tube 384,

“ open valve 39 and tube 42. So that, by the ex-
clusive operation of the pump {1—18 the purified
gases are drawn from the absorber 14 and cir-
cilated back into the breathing bag, the with-
drawal and circulating requiring no effort what-
goever from the breathing: efforts -of the patient.
““In the operation of the apparatus of the in-
vention as herein disclosed the anesthetic -gases
and .oxygen are administered as in the known
closed standard systems. The absorber of the
carbonic gas which forms the greatest obstacle

has been separated from the respiratory circuit:

and placed in.connection with an aspirating and
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impelling mechanism, the latter being shown as
a suction-impulse bellows pump. This mecha-
nism does not act upon the patient’s organism.
Tts sole function is to renovate the gases in the
pag. The patient is not forced to breathe un-
naturally but only in proportion to his necessi-
ties. The motor force replaces the human force.

The invention has been illustrated diagram-
maitically because it is not limited to any specific
form' of apparatus. TFor example, any suitable
suction-impulse motor may be used. The loca-

tion thereof may be changed. The pump may be

connected in the absorber circuit between the
bag and the absorber, or between two absorbers,
if ‘such be used. The breathing bag may consist

.of more than one bag.

From the foregoing description and the draw-
ing it will be ‘clear that the invention includes
two essential elements, namely mechanical means
for foreibly circulating the gases through the ab-
sorber-and entirely independent. of the breathing
efforts of ‘the patient, and the use -of:a bag-mask
of suitable size and provided with communicating
passages so interrelated that the patient. is pro-
vided with a breathing ‘space and atmosphere
which allow ‘him to breathe -without effort.

Iclaim:

An apparatus for administering anesthetic
gases in a closed circuit from which the atmos-
phere is excluded, comprising an elastic breath-
ing ‘bag having an inlet, an outlet and a breath~
ing passage, a carbon dioxide absorber having an
inlet and ‘an outlet, a tube .connecting said
breathing bag outlet:with the inlet.of said-carbon
dioxide absorber, -a pumping device ‘having .an
inlet and a discharge port, a second ‘tube .con-
necting the outlet of said carbon dioxide absorber
with the-inlet of said pumping device, a-third tube
connecting saiddischarge port of said pumping
device with the inlet of said breathing bag, an
anesthetic gas supply source, & fourth tube con-
necting-said anesthetic gas supply.into .said third
tube connecting said pumping ‘device with the
breathing bag inlet, said fourth tube discharging
the anesthetic gases coming from.said gas supply
source into said third tube at a point.in the lat-
ter between the discharge port of said ‘pumping
device and said breathing bag inlet, ‘and means
for actuating said pumping device. ’

) MIGUEL ANGEL LOREDO.

REFERENCES CITED

The following references -are -of record in ‘the
file of this patent: )

UNITED STATES PATENTS

Number - Name- . Date
514,448 Desant oo Feb. 13,1894
2,535,938 - Lombard ----___..--Dec. 26, 1950
POREIGN PATENTS o
Number Couritry Date .
438,980 Great Britain..-_-. Nov. 27, 1935
661,034  Germany ._.._____. June’9, 1938



