
United States Patent [191 [111 3,910,222 
Metivier [45] Oct. 7, 1975 

[54] SAFETY AND ALARM DEVICE FOR Primary Examiner—Richard C. Queisser 
MONITORING GAS 

[76] Inventor: Robert Metivier, 49, rue du Docteur 
Blanche, 75016 Paris, France 

Filed: Oct. 15, 1973 

Appl. No.: 406,470 

[22] 

[21] 

[30] Foreign Application Priority Data 
Oct. 16, 1972 France ............................ .. 72.36583 

[52] U.S. Cl. ............... .. 116/70; 73/419; 128/1424; 
137/557 

Int. Cl.2 ................. .. G01L 19/12; A61M 16/00 

Field of Search ......... .. 116/70; 128/142, 142.2, 

128/1424, 188; 137/109, 557; 73/419 

[511 
[58] 

[56] References Cited 
UNITED STATES PATENTS 

5/1945 Kleit ............................. .. 128/185 X 

3,805,779 4/1974 Kowalski.... ...... ,. 128/142 

3,811,400 5/1974 Smilg ............................ .. 137/557 X 

FOREIGN PATENTS OR APPLICATIONS 

1,951,900 10/1969 Germany .......................... .. 128/142 

2,376,971 

18 

4 l 

6 
1210 i119 7 5 

' 6a 

19 

Assistant Examiner—Daniel M. Yasich 
Attorney, Agent, or Firm-Robert E. Burns; 
Emmanuel J. Lobato; Bruce L. Adams 

[5 7] ABSTRACT 

A safety and alarm device for monitoring a supply of 
gas for example in an anaesthetic apparatus. The de 
vice has main and secondary gas circuits supplying ox 
ygen and nitrogen protoxide, for example, respec 
tively. The device comprises a cylindrical body hous 
ing a piston moved by pressure of the main gas above 
a predetermined minimum to a normal working posi 
tion in which a double-port poppet valve movable with 
the piston prevents supply of secondary gas to a whis 
tle alarm while allowing secondary gas to be supplied 
to a patient, for example. When the pressure of the 
main gas falls below the predetermined minimum the 
piston moves under spring bias from the normal work 
ing position to a position in which the poppet valve 
shuts off the supply of secondary gas to the patient 
and redirects the secondary gas to the whistle alarm to 
indicate that the main gas pressure has fallen to :1 dan 
gerous level. 

3 Claims, 1 Drawing Figure 
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SAFETY AND ALARM DEVICE FOR MONITORING 
GAS 

BACKGROUND OF THE INVENTION 

The present invention relates to a safety and alarm 
device for monitoring the supply of gas to a consumer, 
particularly in an anaesthetic apparatus which has a 
main gas circuit, particularly for oxygen, and a second 
ary gas circuit, particularly for protoxide of nitrogen. 
Such devices consist of combined safety means for cut 
ting of the secondary gas in the event of an interruption 
in the supply of the main gas. 
Safety devices of this kind already known have given 

very good results and prove extremely important. The 
fact is that a certain number'of accidents during anaes 
thetic are due to lack of the supply of oxygen in the an 
aesthetic apparatus, the patient no longer receiving any 
ventilation except with an anaesthetic gas. These de 
vices simultaneously cut off the main gas, mainly oxy 
gen, and the secondary gas, usually nitrogen protoxide, 
which are nearly always associated with one another in 
anaesthetic operations, as soon as an interruption takes 
place in the supply of the main gas. I 
Such devices suffer from the serious drawback of de 

priving the patient of any ventilation, without warning 
the specialists of the fault which has occurred. 
A general object of the present invention is to pro 

vide a safety and alarm device which, at the same time 
as it cuts off the supply of gas, simultaneously issues an 
alarm by the same means. 
A further object of the present invention is to use the 

pressure of the secondary gas as a source of energy. 
The quantity thus consumed is easily reduced to the 
necessary minimum by the operation of a whistle alarm 
installed in an appropriate manner. 

SUMMARY OF THE INVENTION 

According to the present invention there is provided 
device for monitoring the supply of gas to a patient 
through main and secondary gas circuits, comprising 
safety and alarm means by which the supply of second 
ary gas to the patient is cut off and an alam1 operated 
by secondary gas when the pressure of the main gas 
supply falls below a predetermined minimum value 
presenting a danger to the patient. The safety and 
alarm means comprises a double-part poppet valve 
which, under normal operating conditions when said 
main gas pressure is above said predetermined mini 
mum value, obstructs an orifice of a ?rst seat thereby 
preventing the passage of the secondary gas to an 
alarm, and means overcoming the pressure of the main 
gas when it falls below said predetermined minimum 
value, in order to release the poppet valve from the ?rst 
seat and cause it to bear against a second seat thereby 
preventing passage of the secondary gas to the patient 
and allowing ‘said secondary gas to operate the alarm. 

BRIEF DESCRIPTION OF THE DRAWING 

An embodiment of the invention will now be de 
scribed by way of example, with reference to the ac 
companying drawing which shows an axial section 
through a safety and alarm device according to the in 
vention, in the alarm position. 

DESCRIPTION OF PREFERRED EMBODIMENT 

A device according to the present invention is in 
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2 
stalled between the feed or supply sources of each of 
two gases, usually oxygen and protoxide of nitrogen, on 
the one hand, and the patient or consumer, on the 
other hand, by means of conduits leading to the respec 
tive inlets. The device is connected to one of these 
sources and the patient via a main gas inlet 1 and a 
main gas outlet 2, particularly for the circulation of ox 
ygen. It is connected to the other source and the patient 
by a secondary gas inlet 3 and a secondary gas outlet 
4, particularly for the circulation of nitrogen protoxide. 
The device consists of a cylindrical body 5 inside 

which moves a stepped piston 6 provided with two an 
nular seals 7 and 8 borne respectively by portions of 
small diameter 6a and large diameter 6b each sliding 
respectively in portions of the body 5 of generally the 
same internal diameter as the external diameter of the 
portions 6a, 6b. The portion 6a of the piston 6 is pro 
longed in the form of a rod 9 integral at its end with a 
double-acting poppet valve 10. This latter can engage 
in a hermetic manner either on a seat 11 or on a seat 

12 at the two ends, front and rear end respectively, of 
its travel. 
The seals 7 and 8 and the seat 11 subdivide the body 

5 of the device into four hermetic chambers: a front 
chamber 13, in which slides the part 6b of large diame 
ter of the piston 6, a middle front chamber 14, a middle 
rear chamber 15 and a rear chamber 16. This latter is 
in communication, via the ori?ce of the seat 12 and a 
conduit 17,- with a whistle 18. The front middle cham 
ber 14 is provided with an outlet 19 leading into the at 
mosphere. 

In the front middle chamber 14 is accommodated a 
restoring spring 20 which thrusts the piston 6 towards 
the front end 21 of the device. 
The device operates as follows: 
The main gas supply, usually oxygen, enters the appa 

ratus through the main gas entry 1 and moves to the 
consuming appliance, for example an anaesthetic appa 
ratus, through the main gas outlet 2. The pressure of 
the main gas in the front chamber 12 then thrusts the 
piston 6 towards the rear, in opposition to the bias of 
the spring 20. The rod 9, integral with the piston 6, 
presses the valve 10 onto its seat 12 and closes its ori 
?ce. The secondary gas, usually nitrogen protoxide, en 
ters the device through the secondary gas entry 3, pen 
etrates into the rear chamber 16, passes through the 
open ori?ce of the seat 11 into the middle rear cham 
ber 15 and thence, via the secondary gas outlet 4, 
reaches the consuming appliance, for example the an 
aesthetic apparatus. The communication between the 
middle rear chamber 15 and the middle front chamber 
14 is closed by the seal 7. The two gases thus cannot 
mix together. The route towards the whistle 18 is 
closed by the valve 10 pressed against the seat 12. 

If the supply of main gas is cut off, the spring 20 
moves the piston 6 back towards the front end 21 of the 
device. The valve 10 also moves towards the front end 
and bears on the seat 1 1, closing the passage of the sec 
ondary gas towards the rear middle chamber 15 and the 
consuming appliance. This position of the piston 6 is 
that shown in the drawing. The supply of secondary gas 
to the consuming appliance is thus cut off at the same 
time as the supply of main gas. The valve 10 having 
then been displaced towards the front end of the device 
and having left the seat 12, the inlet ori?ce of the con 
duit 17 and the path for the secondary gas between the 
rear chamber 16 and the whistle 18 are open, while the 
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opposite ori?ce or port, in seat 11, is closed. The valve 
10 may close either port with a “clack.” When the port 
of conduit 17 is open, secondary or auxiliary gas from 
inlet 3 escapes to the atmosphere through whistle 18. 
The whistle 18 is thus fed at a rate of delivery which is 
economical but which suf?ces to give the alarm regard 
ing to the lack of supply to the consuming appliance, 
particularly for the purpose of indicating that the pa 
tient is no longer receiving the required ventilation. 

It is obvious that the device according to the present 
invention is applicable to all cases in which a part is 
played by a supply of main gas and a secondary supply. 
Cases in which the apparatus is fed with oxygen the 
main gas and with nitrogen protoxide as the secondary 
gas have been mentioned merely by way of a preferred 
example, but without any [imitative effect. The device 
according to the present invention can also be con 
structed in various alternative ways within the scope of 
the appended claims. 

I claim: 
1. A safety and alarm device for combined, main and 

auxiliary gas supply systems, comprising; 
a housing having ?rst and second end portions axially 
spaced apart and an intermediate portion therebe 
tween; 

main gas inlet means and main gas outlet means both 
connected to the housing adjacent the ?rst end 
portion for normally passing main gas under pres 
sure through the housing for use of the gas; 

auxiliary gas inlet means connected to the housing 
adjacent the second end portion; a ?rst auxiliary 
gas outlet means connected to the housing in a ter 
minal part of the second end portion most remote 
from the ?rst end portion; 

a second auxiliary gas outlet means connected to the 
housing at a location axially spaced from the ?rst 
auxiliary gas outlet means, in the intermediate por 
tion of the housing, for normally passing auxiliary 
gas through the housing and through the second 
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auxiliary gas outlet means for use of the auxiliary 
gas; 

alarm whistle means operable by auxiliary gas and 
connected to the ?rst auxiliary gas outlet means; 

double port poppet valve means axially shiftable in 
the housing for passing auxiliary gas from the auxil 
iary gas inlet means selectively to the ?rst and sec 
ond auxiliary gas outlet means; and 

valve actuator means for axially shifting and selec 
tively holding the valve means to 
A. normally close the ?rst auxiliary gas outlet 
means, thereby inactivating the alarm whistle 
means and enabling auxiliary gas to flow through 
the second auxiliary gas outlet means for use, and 

B. in response to a predetermined decrease of the 
pressure of the main gas to prevent the flow of 
auxiliary gas through the second auxiliary gas 
outlet means and to enable auxiliary gas to flow 
through the whistle means, 

said actuator means comprising, a piston connected 
with the valve means and axially shiftable in the 
housing, and spring means in the housing for mov 
ing the piston and thereby the valve means toward 
the ?rst end portion, against the pressure of the 
main gas, when said pressure is decreased below a 
predetermined value. 

2. A device according to claim 1 in which said hous 
ing is cylindrical and said ?rst end portion of the hous 
ing has a greater internal diameter than said itermedi 
ate portion; said piston comprising two piston portions 
of external diameters corresponding respectively to the 
internal diameter of the ?rst end portion and of the in 
termediate portion of the housing. 

3. A device according to claim 2 in which the piston 
has two seal ring means axially spaced apart, one adja 
cent the ?rst end portion of the housing and the other 
in the intermediate portion of the housing; the housing 
having vent means between the two seal ring means. 
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