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This invention relates to a generator of periodic ?uid 
signals which is applicable notably to the control of a 
respiratory mask. 

Automatic respiratory apparatus are already known 
which are connected between a source of compressed gas 
(air or oxygen) and a respiratory mask. These apparatus 
operate periodically by utilizing the pressure of the com 
pressed gas and during each cycle of operation they pro 
duce a forced inspiration following by an expiration 
phase. 

All hiherto known apparatus of this type are designed 
according to the principle of the interconnection of pneu 
matic members having different structures, whereby these 
apparatus are characterized as a rule by a complicated 
and costly structure. 

It is the essential object of the present invention to 
avoid this inconvenience by providing an apparatus adapt 
ed to be constructed in a particularly simple manner. 
To this end, this generator of periodic ?uid signals fed 

to a utilizing device, notably a respiratory mask, charac 
terized in that it comprises a plurality of pneumatically 
controlled valves each having an inlet, an outlet and a 
control inlet, each valve being closed or open according 
as a ?uid signal is respectively fed or not to the control 
inlet thereof, a ?rst valve having its inlet connected to a 
source of ?uid under pressure, its outlet connected to the 
utilizing device, its control inlet connected to the outlet 
of a second valve; this second valve having its inlet 
connected to the source of ?uid under pressure and its 
control inlet connected to the outlet of a third valve 
having its inlet connected to the outlet of a fourth valve; 
a ?rst pneumatic time-lag device connected between the 
outlet of said fourth valve and the control inlet of said 
third valve; the inlet of said fourth valve being connected 
to said source of ?uid under pressure and its control inlet 
connected to the outlet of a ?fth valve; the inlet of Said 
?fth valve being connected to the outlet of said second 
valve and a ‘second pneumatic time-lag device connected 
between the outlet of said second valve, that is, the inlet 
of said ?fth valve, and the control inlet of said ?fth valve. 

Immediately as the ?uid under pressure is introduced 
into the circuit the generator of ?uid signals according 
to this invention will cyclically transmit ?uid to the 
utilizing device during time intervals corresponding to 
the opening time of said ?rst valve during each cycle, 
the supply of ?uid to said utilizing device being subse 
quently discontinued during the last fraction of each 
cycle, as long as said ?rst valve is closed. 
The utilizing device may advantageously consist of a 

respiratory mask. In this case the generator of periodic 
?uid signals according to this invention permits of supply 
ing gas to this mask at a constant and adjustable fre 
quency for producing a predetermined rate of the respira 
tory cycle and a constant ratio between the inspiration 
and expiration times of each cycle. 
The generator of ?uid signals according to this inven 

tion is advantageous notably in that its construction is 
remarkably simple and economical since it consists of 
standard component elements, that is, ?ve valves of the 
same type and two pneumatic time-lag devices inter 
connected through pipe lines. 

In order to afford a clearer understanding of this in 
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vention and of the manner in which the same may be 
carried out in practice, reference will now be made to 
the accompanying drawings illustrating diagrammatically 
by way of example a typical form of embodiment of the 
invention. In the drawings: 
FIGURE 1 is a diagram showing the principle of a 

generator of periodic ?uid signals according to this in 
vention, as applied to the pneumatic supply of a respira 
tory mask; 
FIGURE 2 is a diagram of the pneumatic time-lag 

device; 
FIGURE 3 is a section illustrating diagrammatically 

a typical form of embodiment of a pneumatically con 
trolled valve adapted to be used in the present invention. 
The generator of periodic ?uid signals according to 

this invention, as illustrated in FIGURE 1, is connected 
between a source A of ?uid under pressure and a utilizing 
device B consisting in this example of a respiratory mask. 
In this speci?c application is is assumed that the generator 
is intended for supplying gas under pressure to the respira~ 
tory mask 2 during a ?rst predetermined portion of the 
cycle which corresponds to the inspiration, and that this 
supply of gas is to be subsequently discontinued during 
the remaining portion of the cycle. 
The generator of periodic ?uid signals comprises ?ve 

pneumatically controlled valves 1, 2, 3, 4 and 5 and two 
pneumatic time-lag devices 6 and 7. The pneumatically 
controlled valves 1 to 5 have all the same logical func 
tion and comprise each a supply inlet 2, and outlet .9 and 
a control inlet c. When no ?uid signal (the pressure being 
at a low level or value is fed to the control inlet c of 
a valve, the latter is open and its inlet 0 communicates 
with its outlet s. On the other hand, when a ?uid signal 
(high-level pressure) is fed to the control inlet c, the 
communication between the inlet e and outlet s is dis 
continued and the valve is closed. A ‘specific form of em 
bodiment of a pneumatically controlled valve of the type 
set forth hereinabove is illustrated in FIGURE 3. As the 
principle of operation of this type of valve is well known, 
it is not deemed necessary to describe it in greater detail. 
The inlet of valve 1 is connected to the source A 

of gas under pressure through a pipe line 8 in which 
a needle valve 9 is inserted for adjusting the throughput. 
The outlet s of valve 1 is connected to the respiratory 
mask B via another pipe line 11 connected to a safety or 
relief valve 12. 
The control inlet c of valve 1 is connected via a pipe 

line 13 to the outlet s of valve 2, via another pipe line 
14 to the inlet e of valve 5 and via another pipe line 
15 to a throttling device 7a provided at the inlet end 
of the pneumatic time-lag device 7. On the other hand, 
a non-return valve 16 is connected in parallel to this 
pneumatic time-lag device 7 having its outlet connected 
via a pipe line 17 to the control inlet c of valve 5. 
The inlet e of valve 2 is connected through a pipe line 

18 to the main supply line 8 connected in turn to the 
source of gas under pressure A and its control inlet 0 
is connected through a pipe line 19 to the outlet s of 
valve 3. 

The inlet e of valve 3 is connected to the outlet s of 
valve 4 having an inlet e connected via a pipe line 21 to 
the source A of gas under pressure. The outlet of this 
valve 4 is also connected through a pipe line 22 to a 
throttling device 6a disposed at the inlet end of time-lag 
device 6 having its outlet end connected through a pipe 
line 23 to the control inlet 0 of valve 3. A non-return valve 
24 is connected in parallel to the time-lag device 6. 

Finally, the control inlet c of valve 4 is connected 
through a pipe line 25 to the outlet s of valve 5. 
The above-described device constituting the subject 

matter of this invention operates as follows: 
When the source of gas under pressure A is connected 
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to the circuit through valve means (not shown), the 
gas ?ows through line 8 and valve 1, the latter being 
open'since no pressure is applied to its control inlet c. 
This gas ?ows through line 11 into the respiratory ap 
paratus B and follows therein the path shown by the 
thick-line arrows. This corresponds to the beginning of 
the inspiration or insu?lation phase of the cycle. 
When the source A of gas under pressure is connected 

to the circuit, gas will ?ow also through pipe line 21 
and valve 4, the latter being open since no pressure is 
applied to its control inlet 0. The gas from the outlet s 
of the valve 4 is fed to the inlet e of valve 3 and simul 
taneously to the inlet throttling device 6a of time-lag 
device 6. As the valve 3 is open at that time, a pressure 
is produced at its outlet s and applied to the control inlet 
0 of valve 2. Thus, this valve 2 is closed and no pressure 
is produced at its outlet s and at the control inlet 0 of 
valve 1. All these operations take place practically in 
stantaneously when the supply source A is connected to 
the circuit. 

After a predetermined time period has elapsed, this 
period depending of course on the capacity of the time-lag 
device 6 and also on the cross sectional passage area of 
the throttling device 6a, a pressure ‘develops at the outlet 
end of this time-lag device 6 and is transmitted via the 
pipe line 23 to the control inlet of valve 3. The latter is 
thus closed and the pressure applied to the control inlet 
0 of valve 2 is eliminated. Under these conditions the 
valve 2 is open and gas flows through its outlet s. The 
pressure applied to the control inlet 0 will thus increase 
to close valve 1. At this time the gaseous stream pro 
duced in pipe line 11 is discontinued and the insu?iation 
is stopped. The expiration then follows and the expired 
gas follows the path shown by the dash-line arrows. 
The gas pressure produced at the outlet s of valve 2 is 

transmitted to the inlet throttling device 7a of time-lag 
device 7 and also to the inlet 2 of valve 5. As the latter 
is open, the gas pressure is transmitted to the control in 
let c of valve 4, thus causing the closing of this valve 4. 
As a consequence of an interlocking effect, the closing 
of valve 4 is attended by the holding of valve 2 in its 
open position. 
When the gas under pressure appears at the inlet throt 

tling device 7a of time-lag device 7, it takes a certain 
time for this gas to ?ll the capacity of this time-lag de 
vice. After a time period depending on the capacity of 
time-lag device 7 and on the cross sectional passage area 
of throttling device 7a, a pressure develops at the outlet 
of time-lag device 7 and is transmitted via pipe line 17 
to the control inlet 0 of valve 5. Then this valve 5 is 
closed and causes the valve 4 to open and therefore 
eliminates the pressure applied to the control inlet 0 
thereof. The opening of valve 4 is attended by the open 
ing of valve 3, the closing of valve 2 and the reopening 
of valve 1. The cycle can then be resumed with a fresh 
insu?iation or inspiration phase. 
FIGURE 2 illustrates diagrammatically the manner in 

which the operating frequency can be adjusted. It will 
be seen that the capacities of time-lag devices 6 and 7 
are bounded by corresponding pistons 6b and 7b having 
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their positions adjustable simultaneously by means of a 
control device 26. The smaller these capacities, ‘the higher 
the operating frequency, and vice-versa. 

If it is desired to maintain an equal ratio 1:1 between 
the two expiration and inspiration phases, the volumetric 
capacity of time-lag device 7 will be selected to be twice 
that of time-lag device 6. 

Of course the speci?c form of embodiment illustrated 
and described herein should not be construed as limiting 
the scope of the invention since many modi?cations and 
variations may be brought thereto without departing from 
the spirit and scope of the invention as set forth in the 
appended claims. 
What I claim is: 
1. Generator of periodic ?uid signals applied to a uti 

lizing device, notably a respiratory mask, which com 
prises a source of ?uid under pressure, ?rst, second, 
third, fourth and ?fth pneumatically controlled valves 
having each an inlet, an outlet and a control inlet, each 
valve being closed or open according as a ?uid signal is 
respectively applied or not to the control inlet of the 
valve, the inlet, outlet and control inlet of said ?rst valve 
being connected respectively to said source of ?uid under 
pressure, to said utilizing device and to the outlet of said 
second valve, the inlet of said Second valve being con 
nected to the source of ?uid under pressure and the con 
trol inlet of said second valve being connected to the out 
let of said third valve, the inlet, outlet and control inlet 
of said fourth valve being connected respectively to the 
source of ?uid under pressure, to the inlet of said third 
valve and to the outlet of said ?fth valve, a ?rst pneu 
matic time-lag device connected between the outlet of 
said fourth valve and the control inlet of said third valve 
and a second pneumatic time-lag device connected be 
tween the outlet of said second valve which is connected 
to the inlet of said ?fth valve, and the control inlet of 
said ?fth valve. 

2. Generator as set forth in claim 1, wherein each 
pneumatic time-lag device comprises an adjustable capac 
ity and a throttling device disposed at the inlet of said 
capacity. 

3. Generator as set forth in claim 2, comprising means 
for simultaneously adjusting the volumes of the capac 
ities of both time-lag devices whereby a constant ratio 
is constantly maintained between said two volumes. 

4. Generator as set forth in claim 3, wherein each 
time-lag device comprises a cylinder, a piston movable in 
said cylinder for bounding a variable-volume chamber, 
and means for simultaneously displacing the pistons of 
both time-lag devices through a same distance. 
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