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[57] ABSTRACT 

A warning valve having particular use in breathing ap 
paratus comprising a chamber with a moveable valve 
body adapted to cooperate with a main valve seat in a 
feed line communicating with the chamber, character 
ized in that the feed line is connected to the chamber 
via on the one hand a main duct and on the other 
hand a bypass duct, the valve body being arranged‘ so 
that in a ?rst step it closes the main duct and in a sec 
ond step it also closes the bypass duct. 

6 Claims, 3 Drawing Figures 
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WARNING VALVE 

This is a continuation, of application Ser. No. 94,769 
filed Dec. 3, 1970, now abandoned. 
The present invention relates to a warning valve hav 

ing particular use in breathing apparatus. 
In the use of self-contained breathing apparatus as, 

for instance, in smoke jumping and in water diving 
operations it is necessary for the user of such apparatus 
to be forwarned when the oxygen-containing gas supply 
he is carrying begins to give out in suf?cient time to en 
able him to return to his starting point before the gas 
supply is empty. This warning can take place either 
through the gas supply stopping completely or gradu 
ally. The diver is then forced to open with a single 
movement a reserve air valve so as to obtain again an 
essential supply of gas. Neither of these methods of 
forewarning the user of the breathing apparatus has 
proved entirely satisfactory, however. The method 
which involves the gradual stoppage of the gas supply 
has been criticized as being physiologically unsuitable, 
while the complete stoppage method has been found to 
be disagreable to the user. 
Another warning valve which has been proposed 

gives a forewarning in such a manner that the diver at 
a certain pre-speci?ed or predetermined primary pres 
sure P, will have the gas supply cut off at the end of 
each breathing-in during a short period of time before 
the gas supply stops completely at a primary pressure 
P2 in the gas supply. This known valve has proved to be 
extremely uncertain, and to make it operate at all, it is 
essential that great pains be taken during its manufac 
ture to ensure the valve exhibits a high measuring accu 
racy. 

It is an object of this invention, therefore, to provide 
a warning valve characterized by its safety and ease of 
manufacture which overcomes the shortcomings of the 
prior warning methods and valves. This and other ob 
jects of the invention can be obtained by a warning 
valve which comprises a valve chamber, a moveable 
valve body in said valve chamber, an outlet means com 
municating with said chamber, a feed inlet means, a 
moveable element in said feed inlet means having a 
passageway therethrough to provide communication 
between said feed inlet means and said chamber, said 
moveable element projecting inside said chamber 
wherein the valve is in open position (be it a partially 
or fully open position), the surface of the moveable ele 
ment projecting into said chamber and facing said valve 
body forming an initial valve seat which said valve body 
encounters at a predetermined or pre-speci?ed ?rst 
drop in pressure in said gas supply to close off gas flow 
from the entrance of said passageway directly into said 
chamber, a bypass means communicating between the 
passageway in the feed inlet means and the chamber 
when the valve body encounters the initial valve seat 
and a main valve seat provided the feed inlet means 
which the valve body encounters upon a further drop 
in pressure in the chamber to close off the bypass 
means. 

The bypass means of the invention according to one 
embodiment of the invention takes the form of a nozzle 
arranged in the wall of the moveable element project 
ing into the chamber. Alternatively, the bypass means 
may take the form of a duct built into the valve body, 
which duct is of smaller diameter than the passageway 

_ in the moveable element. In this embodiment the by 
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2 
pass duct extends from an opening in alignment with 
the passageway into the moveable element to an open 
ing facing the main valve body. In yet another embodi- _ 
ment the bypass means comprises a duct in the valve 
seat opening at one end into the feed inlet means and 
at the other end into the chamber and an opening in the 
moveable element aligned with said duct opening into 
said feed inlet means to provide communication be 
tween the duct and the passageway in the moveable el 
ement, the duct opening into the chamber facing the 
valve body. 
The invention will be further described with refer 

ence to the accompanying drawing wherein: 
FIG. 1 is a schematic cross-sectional view of a pre 

ferred embodiment of the valve of the invention in fully 
open position; 
FIG. 2 is a portion of FIG. 1 showing another em 

bodiment of the valve of the invention wherein the by 
pass means is built into the valve body; 
FIG. 3 is a portion of FIG. 1 but showing yet another 

embodiment of the valve of the invention wherein the 
bypass means ends in the valve seat. 
Referring to FIG. 1, the warning valve has a chamber 

1, in which can move a valve body 2 biassed by a spring 
3. The chamber 1 is provided, moreover, with a feed 
inlet means such as a feed line 4 and a feed outlet 
means such as feed outlet line 5. Around the opening 
of the feed line 4 is provided a main valve seat 6 and 
inside the feed line 4 is inserted a movable element, 
preferably a piece of pipe 8. The piece of pipe 8 com 
prises a main passageway or duct 7, which at its ori?ce 
in the chamber 1 forms a valve seat 9. The piece of pipe 
also has a bypass means such as a bypass line 10 of 
smaller diameter than the main passageway or duct 7, 
provided in the close vicinity of its valve seat 9. In the 
position shown in the drawing the warning valve is fully 
open and the piece of pipe 8 is held by the spring 11 in 
a position projecting into the chamber 1. The feed line 
4 communicates with a pressure gas contained shown 
diagrammatically as box 13 and the outlet line 5 is con 
nected via a pressure controller to a breathing mask 
shown diagrammatically as box 15. 
When the pressure in the pressure gas container 

drops to a certain ?rst pre-determined or pre-speci?c 
primary pressure P1, the corresponding pressure in 
chamber 1 is unable to hold back valve body 2 which 
is then spring-urged to drop down towards the initial 
valve seat 9 of the piece of pipe 8, ?nally seating and 
closing off the main passageway or duct 7. At this stage 
a bypass flow is obtained through the nozzle 10, the 
amount of flow depending on the pressure P1 and on 
the diameter of the nozzle 10. When the pressure P1 in 
the pressure gas container and the corresponding pres 
sure in chamber 1 drops further the valve body contin 
ues to move downward towards the outer ?xed seat 6 
until it contacts the main valve seat 6 thereby also clos 
ing off the bypass ?ow. 

Referring to FIG. 2 the bypass means is in the form 
of a duct 10 (a) built into the head of the valve body 
2 and is of a smaller diameter than the diameter of the 
passageway 7. The duct 10 (a) is arranged so that its 
opening at one end is in alignment with passageway 7 
and the opening of the other end faces main valve seat 
6. In this embodiment, upon the ?rst drop in pressure 
in the chamber 1 the valve body 2 drops into the valve 
seat 9 thereby closing off gas ?ow from the passageway 
7 directly into the chamber. At this position, a bypass 
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flow is established from the passageway 7 through the 
narrower duct 10 (a) in valve body into the chamber. 
Seating of the valve body onto main valve seat 6 upon 
a further drop in pressure in the chamber 1 then closes 
off the bypass ?ow. 
Referring to FIG. 3, the bypass means in this embodi 

ment is a duct 10 (b) built into the valve seat so taht 
one end opens into the chamber 1 facing valve body 2 
and the other end opens into feed line 4 at a point fac 
ing the valve body 2. An opening 10 (c) is provided the 
side wall of the moveable element 8 in alignment with 
the end of duct 19 (b) opening into the feed line. The 
?rst drop in pressure in the chamber 1 drops the valve 
body 2 onto the initial valve seat 9 establishing bypass 
?ow via ducts 10 (b) and 10 (0) into chamber 1. The 
seating of valve body 2 on main valve seat 6 upon a fur 
ther drop in pressure in chamber 1 closes off the bypass 
flow. 

It is Claimed: 
l. A breathing apparatus comprising in combination, 

a breathing mask, a pressure gas container means and 
a warning valve, said warning valve comprising: 

a an enclosed valve chamber; 
b an outlet means communicating at one end with 

said chamber and at the other end with said breath 
ing mask; 

c a feed inlet means communicating at one end with 
said chamber and at the other end with said pres 
sure gas container means; 

d a moveable valve body in said valve chamber re 
~ sponsive to a drop in pressure in said valve cham 
ber; 

e said valve body being located in said enclosed 
chamber in a manner that provides upon said drop 
in pressure in said chamber movement of said valve 
body in a direction opposite the gas ?ow into said 
chamber; 
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4 
f a moveable element in said feed inlet means having 

a passageway therethrough to provide communica 
tion between said feed inlet means and said cham 
ber, said moveable element projecting inside said 
chamber when the valve is in open position; 

g the surface of said moveable element projecting 
into said chamber and facing said valve body form 
ing an initial valve seat which said valve body en 
counters at a predetermined ?rst drop in pressure 
in said chamber to close off gas ?ow from the en 
trance of the passage-way directly into said cham 
ber; 

h bypass means for providing communication be 
tween the passageway in said moveable element 
and said chamber when said valve body encounters 
said initial valve seat; 

i a main valve seat provided in said feed inlet means 
which the valve body encounters upon a further 
drop in pressure in said chamber to close off said 
bypass means. 

2. A breathing apparatus according to claim 1 
wherein the valve body is spring-biassed. 

3. A breathing apparatus according to claim 2 
wherein the bypass means has the form of a nozzle ar 
ranged in the wall of the moveable element. 

4. A breathing apparatus according to claim 1 
wherein the moveable element has the form of a pipe. 

5. A breathing apparatus according to claim 4 
wherein the moveable element is spring-loaded. 

6. A breathing apparatus according to claim 1 
wherein the bypass means is a duct located in said valve 
body, said duct being of smaller diameter than the pas 
sageway in said moveable element and extending from 
an opening in alignment with said passageway to an 
opening facing the main valve seat. 

* * * * * 


