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(57) Abrége/Abstract:

A device for preventing a "gas-lock” when a liquid Is transferred by gravity from a first container to a second container and vice
versa, each container having one aperture through which a fluid matter may flow and the apertures being connectable together
by first connecting means provided with channels, the containers and channels when connected together defining a closed
system filled with at least one liquid and at least one gas, a first of the channels essentially defining a transfer channel for the
liquid and a second of the channels essentially defining a venting channel for the gas, each of the channels having opposite
ends with one end thereof substantially positioned near a portion of the first container that is substantially close of the aperture of
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(57) Abréege(suite)/Abstract(continued):

the first container. This device comprises a hollow casing defining a reservoir of given capacity and having a lower portion and a
set of three openings, that is a first and a third openings substantially positioned at the lower portion of the casing and a second
opening positioned near a bottom of the reservoir; second connecting means for connecting a corresponding end of the second
channel with the second opening; a third channel having opposite ends, one end being positioned near a portion of the first
container that Is opposite to the aperture of the first container; third connecting means for connecting the opposite end of the
third channel with the first opening; a check valve; fourth connecting means for connecting the check valve with respect to the
third opening and for selectively preventing or allowing the liquid contained In the first container to pass through the thira
opening; the capacity of the reservoir being sufficient to collect when the first container is turned upside-down to have its third
channel above the reservoir, all the liquid that may fill this third channel and allow inside the reservoir a free passage for the gas
between the first and second openings. Also relates to an arrangement containing the device and a method use.
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ABSTRACT OF THE DISCLOSURE

A device for preventing a "gas-lock" when a 1liquid 1s

transferred by gravity from a first container to a second
container and vice versa, each container having one aperture
through which a fluid matter may flow and the apertures being
connectable together by first connecting means provided with
channels, the containers and channels when connected together
defining a closed system filled with at least one liquid and
at least one gas, a first of the channels essentially
defining a transfer channel for the liquid and a second of
the channels essentially defining a venting channel for the
gas, each of the channels having opposite ends with one end
thereof substantially positioned near a portion of the first
container that is substantially close of the aperture of the
first container. This device comprises a hollow casing
defining a reservoir of given capacity and having a lower
portion and a set of three openings, that is a first and a
third openings substantially positioned at the lower portion
of the casing and a second opening positioned near a bottom
of the reservoir; second connecting means for connecting a
corresponding end of the second channel with the second
opening; a third channel having opposite ends, one end beling
positioned near a portion of the first container that is
opposite to the aperture of the first container; third
connecting means for connecting the opposite end of the third
channel with the first opening; a check valve; fourth
connecting means for connecting the check valve with respect
to the third opening and for selectively preventing or
allowing the liquid contained in the first container to pass
through the third opening; the capacity of the reservoir
being sufficient to collect when the first container 1s
turned upside-down to have its third channel above the
reservoir, all the liquid that may fill this third channel
and allow inside the reservoir a free passage for the gas
between the first and second openings. Also relates to an

arrangement containing the device and a method use.
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A DEVICE FOR PREVENTING "GAS-LOCK" DURING THE TRANSFER

OF A LIQUID IN A CLOSED SYSTEM, AN ARRANGEMENT CONTAINING
THE SAME AND A METHOD OF USE

Field of the invention:

The present invention relates to a device for preventing a
"gas-lock" when a liquid 1s transferred by gravity from a
first container to a second contalner and vice versa, each
container having one aperture through which a fluid matter
may flow. These apertures are connected together by first
connecting means, to make the containers and first connecting
means defining a closed system filled with at 1least one
ligquid and at least one gas. The invention also relates to an
arrangement comprising the aforesaid device and to a method
using the aforesaild device.

Background of the invention:

For diverse purposes, it 1s desirable to transfer a liquid
ffom a container to an other in a closed system, especially
for filling and/or emptying an anesthetic vaporizer with an
anesthetic in the liquid form. Indeed, it 1s i1mportant for
the protection of the staff, to avoid the diffusion of the

anesthetic in the working area.

For example, U.S. patent n® 5,144,991 describes an arrangement
for filling and emptying an anesthetic vaporizer with an
anesthetic liquid from a supply vessel by means of a filling
channel. The filling arrangement includes a venting channel
and a connecting piece adapted to fit on an anesthetic
vaporizer and has a blocking device which 1s mounted 1in the
channel assembly of the filling channel and venting channel.

U.S. Patent n° 3,536,107 discloses a container provided with
air vent means having gravity actuated means controlling the
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air vent means when the container is upright or inverted. The
use of a ball, moving in a housing and with respect to a ball
seat, by reason of gravity, to obturate or liberate openings,
is disclosed in US. Patent n° 4,531,659 and U.S. Patent n°
2,991,897,

It is well known in the art that when an open neck contalner
containing a liquid 1s turned upside-down, the flow of 1liquid
may be impeded by a vacuum created 1in the container. This
phenomena is called "gas-lock", especially "air-lock". An
example of such an "air-lock" was noted when a volume of air
is trapped by a liquid in the bottom of the first contailner

and prevent 1t to flow in the venting channel after the
container was turned upside-down.

U.S. Patent n® 4,705,195 discloses a liquid dispenser which
includes a pump chamber, connected to a storage chamber, and
a valve body extending through the passage and controlling
the liquid flow. This device 1s not adapted to a closed
system, considering that it has no separating channels for
the 1ligquid and the gas.

Therefore, there is a very strong need for a device and a
method allowing to transfer a 1liquid 1n a closed system

without having the problems noted with devices of the prior
art.

Summary of the invention:

A first object of the present invention is to provide a
device allowing 1in a closed system, to continuously and
simultaneously replace the 1liquid transferred from one
container to another by the gas contained in the other of
said containers (i.e. the container where the 1liquid 1s
transferred).
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Another object of the present 1invention 1s to provide a
device that can be adapted to existing contailners, especially

bottles used for the filling and/or emptying of anesthetic
vaporizers.

Another object of the present 1nvention 1s to provide a
device that 1is cheap and easy to manufacture, reliable and
very easy to install 1in existing containers, especially

bottles for the filling and/or emptying of anesthetic
vaporizers.

The 1invention also relates to a device that 1i1is reusable
and/or transferable from one container to another since it
may optionally define a part of the first connecting means.

The invention also relates to an arrangement comprising the
aforesalid device and said first connecting means.

The invention also relates to a method that is distinct over
methods actually Kknown, since 1t allows to prevent the
presence of a "gas-lock" when a liquid 1s transferred by

gravity from a first contalner to a second container and vice
versa, 1ln a closed system.

Summary of the invention:

More particularly, the present invention relates to a device
for preventing a "gas-lock" when a liquid is transferred by
gravity from a first container to a second container and vice
versa, each of the containers having at least one aperture
through which fluid matters may flow, these apertures being
connectable together by first connecting means provided with
channels, said containers and channels when connected,
defining a closed system filled with at least one liquid and
at least one gas, a first of said channels defining
essentially a transfer channel for the liquid and a second of



10

20

30

CA 02110851 2002-10-11

3

Another object of the present invention is to provide a device

that can be adapted to existing containers, especially bottles

used for the filling and/or emptying of anesthetic vaporizers.

Another object of the present invention 1s to provide a device
that i1s cheap and easy to manufacture, reliable and very easy

to install in existing containers, especially bottles for the

filling and/or emptying of anesthetic vaporizers.

The invention also relates to a device that is reusable and/or

transferable from one container to another since it may

optionally define a part of the first connecting means.

The invention also relates to an arrangement comprising the

atforesaid device and said first connecting means.

The invention also relates to a method that is distinct over
methods actually known, since it allows to prevent the
presence of a '"gas-lock" when a ligquid is transferred by
gravity from a first container to a second container and vice

versa, 1in a closed systemn.

More particularly, the present invention relates to a device
for preventing a "gas-lock" when a liquid is transferred by
gravity from a first container to a second container and vice
versa, each of the containers having at least one aperture

through which fluid matters may flow, these apertures being

'connectable together by first connecting means provided with

channels, said containers and channels when connected,
defining a closed system filled with at least one liquid and
at least one gas, a first of said channels defining
esgentially a transfer channel for the ligquid and a second of
salid channels defining essentially a venting channel for the

gas, each of said channels having opposite ends with one end
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thereof substantially positioned near a portion of the first

container that is substantially close of the aperture of the

first container, wherein said device comprises:

- a hollow casing defining a reservoir of given capacity
and having a lower portion and a set of three openings,

sald openings consisting of:

a first opening substantially positioned at the

lower portion of the hollow casing;

a second opening positioned near a bottom of the

reservolr;

a third opening substantially positioned at the

lower portion of the hollow casing;

- second connecting means adapted for connecting a

corresponding end of the second channel to said second

opening;

- a third channel having opposite ends, one end of said
third channel being adapted to be positioned near a
portion of the first container that is opposite to its

apercure;

- third connecting means for connecting the end of the
third channel that is opposite the one positioned near a
portion of the first container that is opposite the

aperture of the first container, to the first opening;

- a gravity actuated means for selectively enabling the

liquid contained in the first container to pass through

the third opening (preferably a gravity actuated check
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valve and a fourth connecting means for connecting said
check wvalve with respect to the third opening and for
selectively enabling the liquid contained in the first

container to pass through said third opening) ;

the capacity of the reservoir being sufficient to collect when
the first container is oriented to have the third channel is
pogitioned above it, all the liquid that may be contained in

the third channel and allow inside the hollow casing a free

passage for the gas between said first and second openings.

The invention also relates to an arrangement of the type
comprising the aforesaid device in association with a first
container and first connecting means adapted to put the first
container in fluid communication with a second container, each
of the containers having at least one aperture through which
fluid matters may flow, these apertures being to be connected
together by said first connecting means which is provided with
channels, said containers and channels when connected, being
intended to define a closed system filled with at least one
liquid and at least one gas, a first of said channels defining
essentially a transfer channel for the ligquid and a second of
salid channels defining essentially a venting channel for the
gas, each of said channels having opposite ends with one end
thereof substantially positioned near a portion of the first

container that 1s substantially close of the aperture of the

first container.

Advantageously, the second opening may be part of a tube
having opposite ends and being housed at least in part, inside

the hollow casing, one end of this tube being positioned near
the bottom of the hollow casing while the opposite end is
preferably positioned outside the reservoir and connected with

a corresponding end of the venting channel. Preferably, the
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end of the tube that i1is housed in the reservoir 1s closed, and

at least one orifice, for example two orifices, are provided

in the longitudinal wall
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of said tube, i1n the vicinity of salid end near the bottom of
the reservoir.

Advantageously, the gravity actuated check valve (hereinafter
named check valve) may comprise:

- a sleeve having opposite ends and at least one lateral
opening;

- means for connecting one end of said sleeve to the hollow

casing and aligning it with the third opening;

- a member, advantageously a sphere and more preferably a

ball such as a steel ball, housed inside said sleeve;

- a seat for said member, said seat having advantageously a
shape adapted to match with the one of the member and beilng
preferably positioned between the third opening of the hollow
casing and the lateral opening of the sleeve;

- retaining means for retaining the member inside the sleeve;

said member being movable by gravity between two distinct
positions, that is a first position where it 1s seated
against the seat to substantially seal the third opening, and

a second position where it contacts the retaining means and
allows a fluid communication between the lateral opening of

the sleeve and the inside of the hollow casing through saild
third opening.

Advantageously, the second container is part of an anesthetic
vaporizer provided with two apertures, saild apertures
respectively defining a f£illing or emptying socket and each
comprising two pairs of channels communicating with said
second container. The pair of channels of the filling socket

respectively defining when filling of the second contailner,
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transfer and venting channels. The pair of channels of the
emptying socket respectively defining when emptying the
second contalner, transfer and venting channels.
Alternatively, both sockets may be replaced by only one
socket provided with two pairs of channels.

Advantageously, the first container may consist of a bottle

having a neck and an open top defining the aperture of said
bottle.

Advantageously, first means for connecting apertures of the

first and second containers together comprise:

- a key having opposite ends and an outer 1longitudinal
surface, preferably an outer 1longitudinal <cylindrical
surface, said key being provided with a transfer channel and
a venting channel having opposite ends, one end of each
channel being provided in one end of the Kkey while the
opposite end is provided in the outer longitudinal surface of
said key;

- a rigid curved tube having opposite ends;

- fifth connecting means for connecting, preferably pivotally
connecting, one end of said riglid curved tube on one end of
the key and, directly or indirectly, with the transfer
channel of the key, and sixth connecting means for connecting
the opposite end of said rigid curved tube and set the
aperture of the first container in fluid communication with
the rigid curved tube;

- a venting tube having opposite ends and defining a venting
channel;

- seventh connecting means for connecting one end of said
venting tube on the venting channel of the key, and eighth
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connecting means for connecting the opposite end of the
venting tube to the second opening of the hollow casing;

one of ends of the transfer and venting channels of the key
being positioned on the outer longitudinal surface of said
key to be aligned with corresponding transfer and venting
channels, for filling or emptying of the second container by

mere rotation of +the key 1in the aperture around a
longitudinal axis of the key.

Tha aforesaid fifth to seventh connecting means
advantageously correspond to a preferred definition of the
above mentionned first connecting means. More particularly,
the eighth connecting means may correspond to a particularly
preferred definition of the second connecting means.

Advantageously, the venting tube may be co-axially positioned
inside the rigid curved tube.

Advantageously, the gas may consist of air eventually in

admixture with other gas.

More particularly, the invention also relates to a method for
the transfer by gravity of a liquid from a first container to
a second container and vice versa whille preventing a "gas-
lock", each container having at least one aperture through
which fluids matters may flow, these apertures belng
connectable together by first connecting means provided with
channels, said containers and channels when connected,
defining a closed system filled with at least one liquid and
at least one gas, a first of sailid channels defining
essentially a transfer channel for the liquid and a second of
said channels defining essentially a venting channel for the
gas, each of said channels having opposite ends with one end
thereof substantially positioned near a portion of the first
container that 1is close of the aperture of the first
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contalner, the end of the venting channel being provided with
a device comprising:

a hollow casing defining a reservoir of given capacity
and having a lower portion and a set of three openings,
sald openings consisting of:

a first opening substantially positioned at the
lower portion of the hollow casing;

a second opening positioned near a bottom of the
reservolr;

a third opening substantially positioned at a lower

portion of the casing;

second connecting means for connecting a corresponding
end of the second channel to said second opening;

a third channel having opposite ends, one end of said
third channel belng positioned near a portion of the
first container that 1s opposite to the aperture of the
first container;

third connecting means for connecting the end of the
third channel that i1s opposite the one positioned near
a portion of the first container that is opposite the
aperture of the first container, to the first opening;

a gravity actuated means for selectively preventing or
allowing the liquid contained in the first container to
pass through the third opening (preferably a gravity
actuated check valve and a fourth means for connectiling

salid check valve with respect to the third opening and
for selectively preventing or allowing the 1liquid
contained in the first container to pass through said
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third opening);

the capacity of the reservolir being sufficient to collect
when the third channel is positioned above the reservoir, all
the liquid that may be contained in the third channel and
allow inside the hollow casing a free passage for gas between

said first and second openings.

According to the aforesaid method, when the first and the
second containers are connected by first connecting means for
filling purposesand said first container contains a liquid to
be transferred in the second container, the first contalner
is moved (preferably by pivoting of the key 1inside
theaperture of the second container or more preferably by
pivoting of the end of the rigid curved tube on a
corresponding end of the key) from a position located at a
point lower than the second conainer to a position located at
a point higher than the second container to pass the liquid
through the aperture of the first container, the transfer
channel and the aperture of the second container to fill this
second container while the liquid eventually contained 1n the
third channel is transferred in the reservoir of the device
and the gas contained in the second container 1s vented from
the second container and transferred in the first reservoir
through the aperture of the second container, the venting
channel and the aperture of the first container, the second
opening of the device, the hollow casing, the first opening
of the device and the third channel.

According to the aforesaid method, when the first and the
second container are connected by first connecting means for
emptying purposesand said second container contains a liquid
to be transferred in the first container, the first contailner
is moved (preferably by pivoting of the key inside the
aperture of the second container or more preferably by

pivoting of the end of the rigid curved tube on a
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corresponding end of the key) from a position located at a
point higher than the second container to a position located
at a point lower than the second container to make the liquid
to pass through the aperture of the second container, the
transfer channel, the aperture of the first container while
the gas contained in the first container is vented from the
first container and transferred in the second container
through the aperture of the first container via the check
valve, the third opening of the hollow casing, the hollow
casing, the second opening of the hollow casing, the venting

channel and the aperture of the second channel.

Brief description of the drawings:

The present invention will be better understood with

reference to the following description of preferred
embodiment thereof, with reference to the following drawings:

Fig. 1: is a cross-sectional view of a preferred embodiment
of a device according to the invention in an opened
position.

Fig. 2: is a cross-sectional view of a preferred embodiment
of a device according to the invention in closed

position.

Fig. 3. is a cross-sectional view of an arrangement
comprising a device according to the invention for
supplying and withdrawing 1liquid 1in a closed
circuit, the check valve of the device being 1n a

position as in figure 1.

Fig. 4: is a cross-sectional view of an arrangement
comprising a device according to the invention for
supplying and withdrawing 1liquid in a closed
circuit, the check valve of the device being 1in a
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position as in figure 2.

Fig. b5: is a schematic view of an arrangement according the
invention, connected to a second container of an

anesthitic vaporizer (only represented in part).
Degscription of preferred embodiments of the inventio

Figures 1 and 2 represents a preferred embodiment of a device
1 according to the invention. More particularly, this device
1 prevents a "gas-lock" when a liquid is transferred by
gravity from a first container, especially a bottle 3, to a
second container, especially the reservoir 5 of an anesthetic
vaporizer 7, and vice versa. Each of the containers has one
aperture through which fluid matters may flow. Especially, the
bottle 3 has a neck 9 and an aperture 11, and the reservoir of
the anesthetic wvaporizer 7 has an aperture 13. Because
anesthetic wvaporiser are devices well known in the art, it
will be not described in detail. Of course, means are provided
to seal the reservoir 5 when the key 43 is not inserted in a
socket 14a or 14b. The apertures 11 and 13 are connectable
together by first connecting means provided with channels,
sald containers and channels when connected, defining a closed
system filled with at least one liquid'and at least one gas.
A first of said channels i1s essentially a transfer channel 15
for the liquid and a second of said channels 1s essentially a
venting channel 17 for the gas. Each of said channels 15 and
17 have opposite ends with one end thereof substanti‘ally
positioned near a portion of the neck 9 of the bottle 3,

especilially substantially close of the aperture 11.

The device of Figures 1 and 2, comprises:

- a hollow casing 19 defining a reservoir 21 of given



10

15

20

25

30

35

2110851

13

capacity and having a lower portion and a set of three

openings, said openings consisting of:

a first opening 23 substantially positioned at the
lower portion of the hollow casing 19;

a second opening 25 positioned near a bottom of the

reservolr 21;

a third opening 27 substantially positioned at a
lower portion of the hollow casing 19;

- second connecting means for connecting a corresponding

end of the venting channel 17 to the second opening 25;

—~ a third channel 29 having opposite ends, one end of said
third channel 29 being positioned near a portion of the
bottle 3 that is opposite to its aperture 11;

— third connecting means for connecting the end of the
third channel 29 that is opposite the one positioned
near a portion of the bottle 3 that is opposite to its

aperture 11;

- a gravity actuated check valve 31;

- fourth connecting means for connecting the check vailve
31 with respect to the third opening 27 and for

selectively preventing or allowing the liquid contained
in the bottle 3 to pass through said third opening 27;

the capacity of the reservoir 21 being sufficient to collect
when the third channel 29 is positioned above the reservoir
21, all the liquid that may be contailned in the third channel

29 and allow inside the hollow casing 19 a free passage for
gas between said first opening 23 and second opening 25.
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According to a particularly preferred embodiment of the
invention, the second opening 25 may be part of a tube 32
having opposite ends and being at least housed inside the
hollow casing 19, one end of this tube 32 being positioned
near the bottom of the hollow casing 19 while the opposite
end is connected with the corresponding end of the venting

channel 17.

According to a particularly preferred embodiment of the
invention, the check valve 31 may comprise:

- a sleeve 33 having opposite ends and at least one lateral
opening 35;

- means for connecting one end of said sleeve 35 to the third
opening 27;

- a member, especlally a sphere and more particularly a ball
such as a steel ball 37, housed inside said sleeve 33;

- a seat 39 for the member (e.g. a steel ball 37), said seat
39 belng positioned between the third opening 27 and the
lateral opening 35 of the sleeve 33;

- retaining means such as the element 41 for retaining the
member (e.g. the steel ball 37) inside the sleeve 33;

said member (e.g. the steel ball 37) being movable by gravity
between two distinct positions, that is a first position
where it 1s seated against the seat 39 to substantially seal
the third opening 27, and a second position where 1t contacts
sald retaining means, especlally the element 41, and allow a
fluid communication between the lateral opening 35 of the
sleeve 33 and the inside of the hollow casing 19 through said
third opening 27.
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The hollow casing 19 preferably comprises a sleeve 71, a
washer 73, the tube 32 and a member 75. The tube 32 1is
mounted in an opening provided in the washer 73. Preferably,
the tube 32 may be fastened 1n said opening by any
appropriate means such as gluing, welding, ect. However, the
tube 32 may be merely inserted tightly in said opening, the
friction existing between the opening of the washer 73 and
the outer surface of the tube being sufficient to hold this
latter firmly in place.

Advantageously, the washer 73 may be mounted on one end of
the sleeve 71 by any appropriate means such as gluing,
welding, ect. Preferably, the washer 73 may be merely press
fitted in a groove 77 provided in the inner surface 79 of the
sleeve 71 at one end of said sleeve 71.

Advantageously, the end of the tube 32 that 1s positioned
outside the hollow casing 19 defines with the end of the
venting tube 49, said second connecting means. More
particularly, the venting tube 49 is forced over the tube 32.
The friction existing between both tubes 32 and 49 1is
sufficient to keep them together.

Advantageously, the member 75 consists of a plug comprising
the sleeve 33, the lateral opening 35, the steel ball 37,
the seat 39 and the element 41, and comprising a fourth
channel 81. This member 75 may be fastened to the remaining
end of the sleeve 33 by all appropriate means such as gluing,
welding, ect. Preferably, the member 75 and the remaining end
of the sleeve 71 are both provided with a groove 85 and 87
that may be press fitted one against the other. The friction
existing between both grooves 1is sufficient to keep them
together. Preferably, one end of the sleeve 33 in the member
75 defines the third opening 27. Preferably, the fourth
channel 81 may defines the first opening 23.
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Advantageously, the third channel 29 may consist of a tube 89
that is forced in the fourth channel 81. The fourth channel

81 may be optionally provided with a receiving groove for one
end of the tube 89. The third connecting means for connecting
the third channel 29 to the first opening are preferably
represented when the tube 89 is forced in a receiving groove
provided in the fourth channel 81. '

The capacity of the reservoir 21 1s preferably such to keep
clear a volume of said hollow casing 19 comprilises between the
part of the tube 32 where orifices 34 appears and the first
opening 23. This capacity of the reservoir 5 1is preferably
equal or superior to the inner volume of the third channel

29,

Advantageously, the seat 39 is defined on the underneath of
a washer 40 that is mounted on one end of the sleeve 33.
Advantageously, the inner surface of the sleeve 33 1is
provided with a groove 42 where the steel ball 37 may be
introduced in the sleeve 33 by forcing it therein. The steel
ball 37 may consist of a carbon chromium ball. An externally
surface finish may be executed on the steel ball by plating
with it with nickel and for example nickel MIL-C-26074. calls
4, grade 3. More particularly, washer 42 1s fastened in the

groove 42 by any appropriate means such as for example
gluing, welding, ect. Preferably, the washer 40 1s merely
press fitted in the groove 42. The friction between the
washer 40 and the groove 42 1is sufficient to keep them
together.

The device according to the invention may be advantageously
adapted on a device for the filling and the emptying of
vaporizers with anesthetic agent. These operations must be
done in a closed circuit (leak-proof) to insure that no agent

or vapour leaks to pollute the atmosphere of working area.
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Figure 3 of the drawing shows an arrangement according to the
invention in an emptying position. It comprises a bottle 3,
a reservoir 5 of an anesthetic vaporizer 7, a rigid curved
tube 47, with a screw cap 91 on the bottle side, and a key
preferably an 1ndexed key) 43 which corresponds to the
filling and emptying apertures 13 of the reservolr 5 of the
anesthetic vaporizer 7.

It is to be noted that the key 43 corresponds to an 1ndexing
systems in general use worldwide to eliminate all risks of
cross-filling or cross-contamination of anesthetic agents
during the utilization of the vaporizer. Therefore, there 1is
no need to explaine in detail this key 43 and the aperture 13
of the anesthetic vaporizer 7.

The indexed key 43 may consist of an inlet adapter for liquid
alr, and may be optionnaly fastened to the rigid curved tube
47 by a retaining snap ring 99 and a teflon spacer ring 100
is preferably provided on said key to secure imperviousness.

The rigid curved tube 47 may be optionally provided with a
inner venting tube 49. On the key side of the rigid curved
tube 47, the tube 49 1is provided with an alr or gas tube
connector whereas 1rigid curved tube 47 1is provided,
especially by the mean of a silver soldering, with a swivel
seal bushing 97 having retaining snap ring 99 to be fastened
to the key 43. On the bottle side the rigid curved tube 47 1is

provided with an adapter-bottle cap 101 and fastened with a
silver soldering. The tube 49 may be connected with the

external end of the tube 32.

A surface finish can be executed on the rigid curved tube 47,
the swivel seal bushing 97 and the adapter bottle cap 101 by
plating with nickel and, for example MIL-C-26074 class 4,

grade B nickel.



10

15

20

25

30

35

2110851

18

The key 43 and the rigid curved tube 47 are connected
together by press fitting the connector 48 in said key, then
by installing retaining snap ring 93 on said key 43 and then
by pushing the venting tube 49 on the air tube connector 48.

The first container, which can advantageously be a bottle 3
advantageously made of isoflurane, may have a neck 9 which
may be provided with a plastic security collar 4 adapted to
cooperate with a screw-cap 91.

The adapter-bottle cap 101 1s secured to the container neck
9 by being provided with a retaining snap ring 93 cooperating
with the screw-cap 93. To secure imperviousness, a teflon

seal ring 95 may be provided between the adaptor-bottle cap
101 and the contalner neck 9.

A way to gather the whole device 1s to press fit the teflon
spacer ring 95 in the swivel seal bushing 97, then to install
the retaining snap ring 95 on the adapter-container cap 93,
then to press fit the bottom of the venting tube 49 to the
tube 32, then to install the teflon seal ring 95 into the
screw-cap 93 and finally to gather sald screw-cap 93 on the
adapter container cap 93.

Advantageously, as 1llustrated 1in Figures 5, the second
container defines a reservoir 5 which is part of the
anesthetic vaporizer 7. This reservolir 5 1s provided with two
apertures 13 respectively defining a filling socket 14a and
an emptying socket 14b, each socket having one pair of
channels that permits a fluid communication between the
reservolr 5 and the bottle 3. The pair of channels of the
filling socket 14a respectively defines when filling the
reservolr 5, a portion of the transfer channel 15 and a
portion of the venting channel 17. The pair of channels of
the emptying socket 14b respectively defines when emptylng
the reservolir 5, a portion of the transfer channel 15 and a
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portion of the venting channel 17.

Advantageously, means for connecting apertures 11 and 13

together may comprise:

- a key 43 having opposite ends and an outer longitudinal
surface 45 (which surface is preferably cylindrical), said
key 43 defining a portion of the transfer channel 15 and a
portion of the venting channel 17, said portion of channels
15 and 17 having opposite ends, one end of each channel being
provided in one end of the key 43 while the opposite end 1is
provided in the outer longitudinal surface 45 of said key 43;

- a rigid curved tube 47 having opposite ends;

- fifth connecting means for connecting one end of said rigid
curved tube 47 on one end of the key 43 and with the portion
of the transfer channel 15 located in the key 43, and sixth
connecting means for connecting the opposite end of said
rigid curved tube 47 on the neck 9 of the bottle 3 and set
the aperture 11 in fluid communication with the portion of

the transfer channel located in the rigid curved tube 47;

- a venting tube 49 defining a portion of the venting channel
17 and having opposite ends;

- seventh connecting means for connecting one end of said
venting tube 49 with the portion of the venting channel 17 of
the key 43, and eighth connecting means for connecting the
opposite end of the venting tube 49 to the second opening 25

of the hollow casing 19;

the portion of the transfer and venting channels 15 and 17
located in the key 43 being positioned on the outer

longitudinal surface 45 of said key 43 to align them with any
of the corresponding portion of the transfer and venting
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channels 15 and 17 for filling or emptying of the reservoir
5.

Preferably, the venting tube 49 1is co-axially positioned
inside the rigid curved tube 47.

Preferably, the gas may consist of air and the liquid may
consist of an anesthetic in liquid form.

Advantageously, another preferred embodiment of the invention
may consist of an arrangement 51 of the type comprising 1n
combination a device 1 as defined hereinbefore, a first
container, especially a bottle 3, and first connecting means
adapted to put the first container in fluid communication
with a second container, especially the reservoir 5 of an
anesthetic vaporizer 7, the first container having one
aperture through which fluid matters may flow and the second
container having two apertures through which fluid matters
may flow, the first connecting means being as defined
hereinbefore. Said containers and channels when connected,
define a closed system filled with at least one liquid and at
least one gas. A first of said channels is essentially a
transfer channel for the liquid and a second of sald channels
is essentially a venting channel for the gas. Each of said
channels has opposite ends with one end thereof substantially

positioned near a portion of the first container, especially
the bottle 3, that is substantially close of the aperture,
especially the aperture 11 of the bottle 3, of the first

container.

Advantageously, another preferred embodiment of the invention
may consist of a method for the transfer by gravity of a
liquid from a first container, especially a bottle 3, to a
second container, especially the reservoir 5 of an anesthetic
vaporizer 7, and vice versa while preventing a "gas-lock",
especially "air-lock". Each of said containers have one
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aperture through which fluids matters may flow. The apertures

11 and 13 are connectable together by first connecting means

provided with channels. These containers and channels define
a closed system filled with at least one liquid and at least
one gas. A first of said channels 1s essentially a transfer
channel 15 for the liquid and a second of said channels 1is
essentially a venting channel 17 for the gas. Each of said
channels have opposite ends with one end thereof
substantially positioned near a portion of the first
container that 1s close of the aperture of the first

contalner, especlally near a portion to the neck of the
bottle 3 that 1s close the aperture 11, the end of the

venting channel 17 being provided with a device 1 as defined
hereinbefore.

When the apertures 11 and 13 are connected by first
connecting means as defined above, and the bottle 3 contains

a liquid, such as a liquid anesthetic, to be transferred in

the reservoir 5 of the anesthetic vaporizer 7, the bottle 3
is positioned at a point higher than the reservoir 5 to pass
the 1liquid through the aperture 11 of the bottle 3, the
transfer channel 15 and the aperture 13 of the reservolir 5 to
fill this reservoir 5 while the liquid eventually contained
in the third channel 29 is transferred in the reservoilr 21 of
the hollow casing 19 and the gas contained 1n the reservoilr
5 1s vented from the reservoir 5 and transferred in the
bottle 3 through the aperture 13 of the reservoir 5, the
venting channel 17 and the aperture 11 of bottle 3 via the

second opening 25 of the hollow casing 19, the reservoir 21,
the first opening 23 of the device and the third channel 29.

When the apertures 11 and 13 are connected by first
connecting means as defined above, and saild reservolr 5
contains a 1liquid, especially a liquid anesthetic, to be
transferred in the bottle 3, this bottle 3 i1s positioned at
a point lower than the reservoir 5 to make the liquid to pass
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through the aperture 13 of the reservoir 5, the transfer
channel 15, the aperture 11 of the bottle 3 while the gas
contained in the bottle 3 is vented from the bottle 3 and
transferred in the reservolr 5 through the aperture 11 of the
bottle 3 via the check valve 25, the third opening 27 of the
hollow casing 19, the hollow casing 19, the second opening 25
of the hollow casing 19, the venting channel 17 and the
aperture 13.

wWhen the device is in a emptying position as on figure 3, the
liquid flows away from the vaporizer by the rigid curved tube
47 to the bottle 3. Air or other gas can be vented through
the check valve 31 by lateral opening 35, then by the third
opening 27 and at least by the opening 25, a ball 9 being
against the element 41.

When the device is turned upside-down to be in a filling
position, like shown on figure 4, liquid can go through the
rigid curved tube 47 to fill the reservoir 5 of he
anesthetic vaporizer 7. The ball 37 moves against the seat 39
to obturate the third opening 27. So the air or other gas can
refill the container by going through the tube 32 then the
tube 49. During the turning over the small quantity of liquid
contained in the tube 49 is moved and stocked 1nto the
reservoir 21 so the passage of gas in not embarrassed and the
"air-lock" phenomena cannot appear.

Obviously the device according to the invention can be used
in any type of closed-system and not only for filling and/or
emptying an anesthetic vaporizer.

The present invention is not limited to the above description
of preferred embodiment and of course also cover all the

variation that may appear obvious to a skilled workman.
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CLAIMS

1. A device (1) for preventing a "gas-lock“'when a liguid
is transferred by gravity from a first container (3) to a
second container (5) and vice versa, each of the containers
(3,5) having at least one aperture (11,13) through which .
fluid matters may flow, these apertures (11,13) being
connectable together by first connecting means provided with

channels (15,17), said_containers (3,5) and channels (15,17)
when connected, defining a closed system filled with at least

one liquid and at least one gas, a first of said channels
defining essentially a transfer channel (15) for the liquid
and a second of said channels defining essentially a venting
channel (17) for the gas, each of said channels (15,17)
having opposite ends with one end thereof substantially
positioned near a portion of the first container (3) that is
substantially close of the aperture (11) of the first
container, characterized in that said device (1) comprises:

- a hollow casing (19) defining a reservoir (21) of given
capacity and having a lower portion and a set of three
openings (23,25,27), said openings consisting of:

a first opening (23) substantially positioned at
the lower portion of the hollow casing (19);

a second opening (25) positioned near a bottom of
the reservoir (21);

a third opening (27) substantially positioned at
the lower portion of the casing (19);

- second connecting means adapted for connecting a

corresponding end of the venting channel (17) to the
- second opening (25);
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a third channel (29) having opposite ends, one end of
said third channel (29) being adapted to be positioned

near a portion of the first container (3) that is

opposite to its aperture (11);

- third connecting means for connecting the end of the
third channel (29) that is opposite the one adapted to
be positioned near a portion of the first container (3)

that 1s opposite to its aperture (11), to the first
opening (23);

— a gravity actuated means (31) for selectively enabling
the liquid contained in the first container (3) to pass

through said third opening (27);

the capacity of the reservoir (21) being sufficient to
collect when the first container (3) is oriented to have the

third channel (29) positioned above the reservoir (21), all

the liquid that may be contained in the third channel (29)

and allow inside the hollow casing (19) a free passage for
the gas between said first opening (23) and second opening

(25).

2. A device according to claim 1, characterized in that the
second opening (25) is part of a tube (32) having opposite
ends and is at least in part, housed inside the hollow casing
(19), one end of this tube being positioned near the bottom
of the hollow casing (19) while the opposite end is adapted
to be connected with the corresponding end of the venting

channel (17).

3. A device according to claim 1, characterized in that the

gravity actuated means (31) is a gravity actuated check valve

comprising:
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- a sleeve (33) having opposite ends and at least one lateral

opening (35); .

- means for connecting one end of said sleeve (33) to the
hollow casing (19) and aligning 1t with the third opening

(27):

- a member (37) housed inside said sleeve (33);

- a seat (39) for the member (37), said seat (39) being
positioned between the third opening (27) and the lateral
opening (35) of the sleeve (33):;

- retalning means (41) for retaining the member (37) inside

the sleeve (33);

sald member (37) being movable by gravity between two

distinct positions, that 1s a first position where it is
seated against the seat (39) to substantially seal the third

opening (27), and a second position where it contacts said
retaining means (41) and allow a fluid communication between

the lateral opening (35) of the sleeve (33)and the inside of
the casing (19) through said third opening (27).

4. A device according to claim 2, characterized in that the

gravity actuated means (31) comprises:

- a sleeve (33) having opposite ends and at least one lateral

opening (35);

- means for connecting one end of said sleeve (33) to the
hollow casing (19) and aligning it with the third opening

(27):

- a member (37) housed inside said sleeve (33);
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-~ a seat (39) for the member (37), said seat (35) being

positioned between the third opening (27) and the lateral
opening (35) of the sleeve (33);

- retaining means (37) for retaining the member inside the
sleeve (33);

said member being movable by gravity between two distinct
positions, that is a first position where it is seated
against the seat (39) to substantially seal the third opening
(27), and a second position where it contacts said retaining
means (41) and allow a fluid communication between the
lateral opening of the sleeve (33) and the inside of the
casing (19) thrdugh said third 6pening (27).

5. A device according to clainm 1, characterized in that the
second container (5) 1is part of an anesthetic vaporizer
provided with two apertures (13) respectively defining a
filling socket (14a) and an emptying socket (14b), each
aperture (13) having one pair of channels communicating with
sald second container (5), the pair of channels of the
filling socket (l4a) respectively defining when filling the
second container (5), transfer and venting channels and the
pair of channels of the emp'tying socket (14b) respectively
defining when emptying the second container, transfer and
venting channels; the first container (3) is a bottle having
an aperture (11) and a neck (9), and means for connecting the
aperture (11) of the bottle with one of the apertures (13) of
the second container (5) comprise:

- a key (43) having opposite ends and an outer longitudinal
surface (45), said key (43) being provided with a transfer
channel and a venting channel having opposite ends, one end
of each channel being provided in one end of the key (43)

while the opposite end is provided in the outer longitudinal
surface (45) of said key (43):;
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- a rigid curved tube (47) having opposite ends;

- fifth connecting means for connecting one end of said rigid
curved tube (47) on one end of the key (43) and with the

transfer channel of the key (43), and sixth connecting means
for connecting the opposite end of said rigid curved tube
(47) on the neck (9) of the bottle (3) and set the aperture
(11) of the first container (3) in fluid communication with

the rigid curved tube (47);

- a venting tube (49) having opposite ends and defining a

venting channel;

- seventh connecting means for connecting one end of said
venting tube (49) on the venting channel of the key (43), and

eighth connecting means for connecting the opposite end of
the venting tube (49) to the second opening (25) of the

hollow casing (19);

one of the ends of the transfer and venting channels of the
key being positioned on the outer longitudinal surface (45)
of said key (43) to be aligned with any of the corresponding
transfer and venting channels of filling socket (14a) or

emptyilng socket (14b).

6. A device according to claim 5, characterized in that the
venting tube (49) is co-axially positioned inside the rigid

curved tube (47) and wherein the end of the rigid curved tube

(47) connected on the corresponding end of the key (43), is
co-axially pivotable on the outer longitudinal surface (45)

of the key (43).

7. A device according to claim 1, characterized in that the

member (37) in the sleeve (33) consists of a sphere.
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8. A device according to claim 1, characterized in that the

gas consists of air.

5 9. An arrangement (51) of the type comprising 1n
combination a first container (3) and first connecting means
adapted to put the first container (3) in fluid communication
with a second container (5), each of the containers (3,5)

“having at least one aperture (11,13) through which fluid

10 matters may flow, the first connecting means being provided

with channels (15,17) connecting at least one aperture (11)

of the first container (3) with at least one aperture (13) of

the second container (5), said containers (3,5) and channels

(15,17) when connected, defining a closed system filled with

15 at least one liquid and at least 'one gas, a first of said

channels defining essentially a transfer channel (15) for the

liquid and a second of said channels essentially a venting

channel (17) for the gas, each of said channels (15,17)

having opposite ends with one end thereof substantially

20 positioned near a portion of the first container (3) that is

substantially close of the aperture (11) of the first

container (3), characterized in that said arrangement (51) is
further provided with a device (1) defined in claim 1.

25 10. An arrangement (51) of the +type comprising in
combination a first container (3) and first connecting means
adapted to put the first container (3) in fluid communication

with a second container (5), each of the containers (3,5)
having at least one aperture (11-13) through which fluid
30 matters may flow, the first connecting means being provided
with channels (15,17) connecting at least one aperture (11)

of the first container (3) with at least one aperture (13) of
the second container (5), said containers (3,5) and channels

(15,17) when connected, defining a closed system filled with

35 at least one liquid and at least one gas, a first of said

channels defining essentially a transfer channel (15) for the

liquid and a second of said channels essentially a venting
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channel (17) for the gas, each of said channels (15,17)
having opposite ends with one end thereof substantially
positioned near a portion of the first container (3) that is
substantially close of the aperture (11) of the first
container (3), characterized in that said arrangement (51) is
further provided with a device (1) as defined in claim 2.

11. An arrangement (51) of the type comprising in
combination a first container (3) and first connecting means
adapted to put the first container (3) in fluid communication
with a second container (5), each of the containers (3,5)
having at least one aperture (11,13) through which fluid
matters may flow, the first connecting means being provided
with channels (15,17) connecting at least one aperture (11)
of the first container (3) with at least one aperture (13) of
the second container (5), said containers (3,5) and channels
(15,17)when connected, defining a closed system filled with
at least one liquid and at least one gas, a first of said
channels defining essentially a transfer channel (15) for the
ligquid and a second of said channels essentially a venting
channel (17) for the gas, each of said channels (15,17)
having opposite ends with one end thereof substantially
positioned near a portion of the first container (3) that is
substantially close of the aperture (11) of the first
container (3), characterized in that said arrangement (51) is
further provided with a device (1) defined in claim 3.

12. An arrangement (51) of the type comprising in

combination a first container (3) and first connecting means

adapted to put the first container (3) in fluid communication
with a second container (5), each of the containers (3,5)
having at least one aperture (11,13) through which fluid
matters may flow, the first connecting means being provided
with channels (15,17) connecting at least one aperture (11)
of the first container (3) with at least one aperture (13) of
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the second container (5), said containers (3,5) and channels
(15,17) when connected, defining a closed system filled with
at least one liquid and at least one gas, a first of said
channels defining essentlally a transfer channel (15) for the
liquid and a second of said channels essentially a venting
channel (17) for the gas, each of said channels (15,17)
having opposite ends with one end thereof substantially
positioned near a portion of the first container (3) that is
substantially close of the aperture (11) of the first
container (3), characterized in that said arrangement (51) is
further provided with a device (1) as defined in clain 4.

13. An arrangement (51) of the type comprising in
combination a first contaliner (3) and first connecting means
adapted to put the first container (3) in fluid communication
with a second container (5), each of the containers (3,5)

having at least one aperture (11,13) through which fluid
matters may flow, the first connecting means being provided
with channels (15,17) connecting at least one aperture (11)
of the first container (3) with at least one aperture (13) of
the second container (5), said containers (3,5) and channels
(15,17) when connected, defining a closed system filled with

~at least one liquid and at least one gas, a first of said

channels defining essentially a transfer channel (15) for the
ligquid and a second of said channels essentially a venting
channel (17) for the gas, each of said channels (15,17)

having opposite ends with one end thereof substantially
positioned near a portion of the first container (3) that is

substantially close of the aperture (11) of the first
container (3), characterized in that said arrangement (51) is

further provided with a device (1) as defined in claim 5.

14. An arrangement (51) of the type comprising in
combination a first container (3) and first connecting means

adapted to put the first container (3) in fluid communication
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with a second container (5), each of the containers (3,5)
having at least one aperture (11,13) through which fluid
matters may flow, the first connecting means being provided
with channels (15,17) connecting at least one aperture (11)
of the first container (3) with at least one aperture (13) of
the second container (5), said containers (3,5) and channels
(15,17) when connected, defining a closed system filled with
at least one liquid 'and at least one gas, a first of said
channels defining essentially a transfer channel (15) for the
liquid and a second of said channels essentially a venting
channel (17) for the gas, each of said channels (15,17)
having opposite ends with one end thereof substantially
positioned near a portion of the first container (3) that is
substantially close of the aperture (11) of the first
contaliner (3), characterized in that said arrangement (51) is
further provided with a device (1) defined in claim 6.

15. A device according to claim 4, characterized in that the
second container (5) 1is part of an anesthetic vaporizer
provided with two apertures (11) respectively defining a
filling socket (1l4a) and an emptying socket (1l4b), ' each
aperture (13) having one pair of channels communicating with
sald second container (5), the pair of channels of the
filling socket (14a) respectively defining when filling the
second container (5), transfer and venting channels and the
pair of channels of the emptying socket (14b) respectively
defining when emptying the second container (5), transfer and
venting channels; the first container (3) is a bottle having
an aperture (11) and a neck (9), and means for connecting the
aperture (11) of the bottle (3) with one aperture (13) of the
second container (5) comprise:

- a key (43) having opposite ends and an outer longitudinal
surface (45), said key (43) being provided with a transfer
channel and a venting channel having opposite ends, one end
of each channel being provided in one end of the key (43)
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while the opposite end is providéd in the outer longitudinal

surface (45) of said key (43):;
- a rigid curved tube (47) having opposite ends;

-~ a fifth connecting means for pivotally connecting one end

of said rigid curved tube (47) on one end of the key (43) and

with the transfer channel of the key (43), and a sixth

connecting means for connecting the opposite end of said
rigid curved tube (47) on the neck (9) of the bottle (3) and
set the aperture (11) of the first container (3) in fluid

communication with the rigid curved tube (47);

- a venting tube (49) having opposite ends and defining a

venting channel;

- a seventh connecting means for connecting one end of said
ventingtube (49) on the venting channel of the key (43), and
a eighth connecting means for connecting the opposite end of
the venting tube (49) to the second opening (25) of the

hollow casing (19);

one of the ends of the transfer and venting channels of the

key (43) being positioned on the outer longitudinal surface
(45) of said key (43) to be aligned with any of the
corresponding transfer and venting channels for filling or
emptying of the second container (5) by mere rotation of the
key (43) in the aperture (13) around a longitudinal axis of

the key (43).

16. A device according to claim 15, characterized in that

the venting tube (49) is co-axially positioned inside the

rigid curved tube (47).

17. A device according to claim 16, characterized in that
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the member (37) in the sleeve (33) consists of a sphere.

18. A device according to claim 17, characterized in that
the gas consists of air.

19. An arrangement (51) of the type conmprising 1in
combination a first container (3) and first connecting means
adapted to put the first container (3) in fluid communication
with a second container (5), each of the containers (3,5)
having at least one aperture (11,13) through which fluid
matters may flow, the first connecting means being provided
with channels (15,17) connecting at least one aperture (11)
of the first container (3) with at least one aperture (13) of
the second container (5), said contalners (3,5) and channels
(15,17) when connected, defining a closed system filled with
at least one liquid and at least one gas, a first of said
channels defining essentially a transfer channel (15) for the
liquid and a second of said channels essentlially a venting
channel (17) for the gas, each of said channels (15,17)
having opposite ends with one end thereof substantially
positioned near a portion of the first container (3) that is
substantially close of the aperture (11) of the first
container (3), characterized in that said arrangement (51) is
further provided with a device (1) as defined in claim 15.

20. 2 method for the transfer by gravity of a liquid from a
first container (3) to a second container (5) and vice versa
while preventing a "gas-lock'", each of said containers (3,5)
having at least one aperture (11,13) through which fluids
matters may flow, these apertures (11,13) being connectable
together by first connecting means provided with channels
(15,17), said containers (3,5) and channels (15,17) defining
a closed system filled with at least one liquid and at least
one gas, a first of said channels defining essentially a
transfer channel (15) for the liquid and a second of said



10

15

20

25

30

35

CA 02110851 2002-10-11

34

channels defining essentially a venting channel (17) for the
gas, each of said channels (15,17) having opposite ends with
one end thereof substantially positioned near a portion of
the first container that is close of the aperture (11) of the
first container (3), the end of the wventing channel (17)
being provided with a device (1) comprising:

-~ a hollow casing (19) defining a reservoir (21) of given
capacity and having a lower portion and a set of three

openings (23,25,27), said openings consisting of:

a first opening (23) substantially positioned at
the lower portion of the hollow casing (19);

a second opening (25) positioned near a bottom of
the reservoir (21):;

a third opening (27) substantially positioned at
the lower portion of the hollow casing (19);

- second connecting means adapted for connecting a

corresponding end of the venting channel (17) with said
second opening (25);

- a third channel (29) having opposite ends, one end of

said third channel (29) being adapted to be positioned
near a portion of the first container (3) that is

opposite to the aperture (11) of the first container

(3):

- third connecting means for connecting the end of the

third channel (29) that is opposite the one adapted to
be positioned near the ©portion of the first

container (3) that is opposite the aperture (11) of the
first container (3), to the first opening (23);

- a gravity actuated means (31) for selectively enabling
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the liquid contained in the first container (3) to pass
through said third opening (27);

the capacity of the reservoir (21) being sufficient to
collect when the first container (3) 1s oriented such that
the third channel (29) is positioned above the reservoir
(21), all the ligquid that may fill the third channel (29) and
allow inside the hollow casing (19) a free passage for gas
between said first opening (23) and second opening (25);
characterized in that:

when the first container (3) and the second container (5) are
connected by first connecting means for filling purposes and
said first container (3) contains a liquid to be transferred
in the second container (5), the first container (3) is moved
from a position located at a point lower than the second
container (5) to a position located at a point higher than
the second container (5) to pass the liquid through the
aperture (11) of the first container (3), the transfer
channel (15) and the aperture (13) of the second container
(5) to fill this second container (5) while the 1liquid
eventually contained in the third channel (29) is transferred
into the reservoir (21) of the device (1) and the gas
contairied in the second container (5) 1s vented from the
second container (5) and transferred in the first container
(3) through the aperture (13) of the second container (5),
the venting channel (17) and the aperture (11) of the first
container (3) via the second opening (25) of the device (1),
the hollow casing (19), the first opening (23) of the device
(1) and the third channel (29):;

when the first container (3) and the second container (5) are
connected by first connecting means for emptying purposes and
sald second container (5) contains a ligquid to be transferred
in the first container (3), the first container (3) is moved
from a position located at a point higher than the second
container (5) to a position located at a point lower than the
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second container (5) to pass the ligquid through the aperture
(13) of the second container (5), the transfer channel (15),
the aperture (11) of the first container (3) while the gas
contained in the first container (3) is vented from the first
container (3) and transferred in the second container (5)
through the aperture (11) of the first container (3), the
gravity actuated means (31), the third opening (27) of the
hollow casing (19), the hollow casing (19), the second
opening (25) of the hollow casing (19), the venting channel
(17) and the aperture (13) of the second container (5).

21. A method according to claim 20, in which the gravity

actuated means comprise:

- a gravity actuated check valve (31);

- fourth connecting means for connecting the gravity
actuated check valve (31) with respect to the third

opening (27) and for selectively enabling the liquid
contained in the first container (3) to pass through
said third opening (27); and characterized in that:

when the first container (3) and the second container (5) are
connected by first connecting means for filling purposes and
said first container (3) contains a liquid to be transferred
in the second container (5), the first container (3) is moved
from a position located at a point lower than the second
container (5) to a position located at a point higher than
the second container (5) to pass the liguid through the
aperture (11) of the first container (3), the transfer
channel (15) and the aperture (13) of the second container
(5) to fill this second container (5) while the 1liquid

eventually contained in the third channel (29) is transferred
into the reservoir of the device (1) and the gas contained in
the second container (5) is vented from the second container
(5) and transferred in the first container (3) through the
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aperture (13) of the second c'ontainer (5), the venting
channel (17), the apérture (11) of the first container (3),
the second opening (25) of the device (1), the hollow casing
(19), the first opening (23) of the device (1) and the third

channel (29);

when the first container (3) and the second.container'(S) are

connected by first connecting means for emptying purposes and
sald second container (5) contains a liquid to be transferred

in the first container (3), the first container (3) is moved
from a position located at a point higher than the second
container (5) to a position located at a point lower than the

- second container (5) to pass the liquid through the aperture

(13) of the second container (5), the transfer channel (15),
the aperture (11) of the first container (3) while the gas
contained in the first container (3) is vented from the first
container (3) and transferred in the second container (5)
through the aperture (11) of the first container (3), the
gravity actuated check valve (31), the third opening (27) of

the hollow casing (19), the hollow caSing (19), the second
opening (25) of the hollow casing (19), the venting channel
(17) and the aperture (13) of the second container (5).

22. A method according to claim 21, characterized in that
the second container (5) is part of an anesthetic vaporizer
provided with two apertures (13) respectively defining a

' filling socket (l4a) and an emptying socket (14b), each

aperture (13) having one pair of channels communicating with
salid second container (5), the pair of channels of the
filling socket (l4a) respectively defining when filling the
second container (5), transfer and venting channels and the
pair of channels of the emptying socket (14b) respectively

defining when emptying the second container (5), transfer and

venting channels; the first container (3) is a bottle having
an aperture (11) and a neck (9), and means for connecting the
aperture (11) of the bottle with one aperture (13) of the
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second container (5) comprise:

- a key (43) having opposite ends and an outer longitudinal
surface (45), said key (43) being provided with a transfer
5 channel and a venting channel having opposite ends, one end
of each channel being provided in one end of the key (43)
while the opposite end is provided in the outer longitudinal

surface (45) of said key (43);
10 ~ a rigid curved tube (47) having opposite ends:;

- a fifth connecting means for pivotally connecting one end
of said rigid curved tube (47) on one end of the Key (43) and
"with the transfer channel of the key (43), and a sixth
15 connecting means for connecting the opposite end of said
rigid curved tube (47) on the neck (9) of the bottle (3) and
set the aperture (11) of the first container (3) in fluid

communication with the rigid curved tube (47);

20 - a venting tube (49) having opposite ends and defining a

venting channel ;

- a seventh connecting means for connecting one end of said

venting tube (49) on the venting channel of the key (43), and
25 a elighth connecting means for connecting the opposite end of

the venting tube (49) to the second opening (25) of the
hollow casing (19); |

one of ends of the transfer and venting channels of the key

30 (43) being positioned on the outer longitudinal surface (45)
of said key (43) to be aligned with any of the corresponding

transfer and venting channels for filling or emptying of the
second container (5) by mere rotation of the key (43) in the

aperture (13) around a longitudinal axis of the key (43).

35

23. A method according to claim 22, characterized in that
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the venting tube (49) is co-axially positioned 1inside the

rigid curved tube (47).

5 24. A method according to claim 23, characterized in that
the member (37) in the sleeve (33) consists of a sphere.
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