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OXYGEN BREATHING SYSTEM 

John R. Johnson, Jr., Frankfort, Ky. 
Application March 30, 1951, Serial No. 218,506 

(C. 177-311) 
(Granted under the act of March 3, 1883, as 

amended April 30, 1928; 370 O. G. 75) 

Cairns. 

The invention described herein may be manu 
factured and used by or for the United States 
Government for governmental purposes without 
payment to me of any royalty thereon. 
This invention relates to oxygen breathing 

systems and especially to a signaling device which 
becomes automatically operative to warn a pilot 
or a crew member of a lack of oxygen being Sup 
-plied him. 

The invention essentially comprises a simple, 
compact and efficient signaling mechanism which 
may be contained in a conventional oxygen regu 
lator, and be pneumatically actuated by the 
breathing of the user through mechanism in the 
flow indicator assembly of the regulator, and 
which will give prompt and adequate Warning of 
a lack of oxygen being delivered to his mask. 
The device is easily installed and readily adapt 
able to all current oxygen regulators. It is con 

...tained in a case which is only 1%' long by 1%' 
diameter, whereby space may be found for the 
device within the regulator itself. 
Inasmuch as the flow indicator assembly of 

the regulator may include the “on' and 'off' 
switch operable by flow through the regulator, 
this SWitch may be employed to open or close 
the circuit of the signaling device. 

In the drawings which illustrate several em 
bodiments of subject invention: 

Fig. 1 is a Schematic view of an embodiment 
of the invention showing the bi-metal Switch 
contact strips, the heating coils, the wiring, and 
the contacts. 

Fig. 2 is a schematic view of an improved ver 
sion of the invention shown in Fig. 1. 
The mechanism which is the subject of this 

invention consists of a body O which contains 
two bimetal strips 2 and 4, strip 2 being 
Straight and strip 4 being of fishhook contour 
6 at the free end. The outer ends of strips 2 
and 4 are insulatedly attached to the body 8. 

Silver contacts 8 and 20 are electrically con 
nected to the hook end 6 of the bimetal strip 
4. . Silver contacts 22 are electrically connected 

to the free end of the straight strip 2. Re 
sistance Wire heating coils 24 and 26 surround 
binetal Strips 2 and 14, respectively. A signal 
light 28 is connected into the circuit as shown. 
Signal light 28 is preferably not carried on or 
in the body 0 but is mounted on a control panel 
30 in the pilot's compartment. Additional lights 
28 (not shown) may be provided, one for each 
CreW member, and should be connected in series 
So that the System may not be put into operation 
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unless the pilot and all crew members have their lightSturned on. 
A pneumatically actuated breathing switch 32, 

Which, for clearness, in Figs. 1 and 2, is shown 
Outside the flow indicator assembly, is, in actual 
practice, contained within and made a part of 
Said aSSembly. Switch 32 is shown open. It is 
pneumatically actuated to open or closed posi 
tion by the breathing pulsations of the user. A 
manually actuable master Switch 36 is provided 
to disconnect the device from the power source 
33. Switch 38 is shown as part of the circuit 
diagram FigS. 1 and 2, although in practice it is 
contained within the regulator. A manually ac 
tuable switch 40 is provided for clearing the cir 
cuit after the device has operated. 

he operation of the Switch mechanism shown 
in Fig. 1 is as follows: 
When the master switch 36 is closed, as shown, 

and breathing begins, current will flow from the 
current source 38 through the heating coils 24 
and 26. As the breathing switch 32 opens and 
closes the current in the heating coil 24 will be 
relatively strong but pulsating, while the current 
in the heating coil 25 is relatively Weak but 
steady, thereby providing a steady but relatively 
dim light in lamp 28. The resistance of heating 
coils 24 and 26 is so proportioned that bimetal 
strips 2 and 4 warp in the direction of the ar 
rows 48 and 48 substantially equal amounts and 
in consequence the contact 2) does not engage 
the contact 22 at this time, i. e., the stronger but 
pulsating current in coil 24 balances the weaker 
but steady current in coil 26 in warping their 
respective bimetals substantially equal amounts 
in the direction of the arrows 48 and 46. 

If now, from any cause, the device malfunc 
tions so that the breathing switch 32 remains 
open for a longer period than it does in normal 
breathing, there will be no current flowing 
through heating coil 24 whereby the bimetal strip 
f2 returns to its straight condition while the 
current through the heating coil 26 will warp 
the bimetal strip 4 upward bringing contact 
2 into engagement with contact 22. 
When the contact, 29 engages the contact 22, 

the current flows from the source 38 through 
bimetal strips 4 and 2 and through the lamp 
28 thereby shorting out the heating coil 26. No 
current is now passing through either heating 
coil. 2d or 26, whereby the bimetal strip (2 main 
tains its straight outline, while the warped part 
of bimetal strip f 4 straightens and withdraws 
contact 20 from contact 22 which again forces 
current to flow through the heating coil 26. This 
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cycle is repeated as long as the breathing switch 
32 is open by reason of the malfunctioning of 
its operating means, whereby the lamp 23 is 
fairly bright but blinking. 
On the other hand, the device may malfunc 

tion with the breathing SWitch in the closed po 
sition for a longer period than it remains closed 
during normal Operation. In Such a situation 
the current will flow through the heating coil 
24 and warp the bimetal strip 2 upward and 
will flow through the heating coil 26 and warp 
the bimetal strip 4 upward. Due to the fact 
that, in this case, the flow is continuous in coil 
24 and not intermittent as in normal operation, 
the heating of coil 24 will be greater than in 
normal operation and the resultant deflection 
of the strip 2 will exceed the deflection of the 
strip 4 by an amount sufficient to engage con 
tact 22 with the contact f8. When this occurs 
the heating coil 28 is shorted out and the light 
28 is connected directly across the current Source 
38 through the contacts 8 and 22 thus giving 
a, continuous bright Warning light. 
Now since the breathing Switch 32 is closed, 

the current will flow through the heating coil 24 
whereby the bimetal. 2 will be warped in the di 
rection of the arrow 48, and since the coil 26 Will 
be shorted out, the bimetal strip 4 will attempt 
to assume its straight position but cannot do so 
because the contact 8 will be resting on the con 
tact 22. 

In order to now permit the device to return to 
normal, i. e., to permit the bimetals 2 and 4 to 
straighten and separate the contacts 8 and 22 as 
Seen in Fig. 1, the coil 24 must be shorted out, and 
this may be done by manually holding the breath 
ing switch 32 open for a sufficient time to allow 
the coil 24 to cool or, what is preferable, by pro 
viding the additional Switch 40 which may be 
opened and left open until the coil 24 cools and 
restores the device to normal. 
The main fault in the device shown in Fig. 1 

is the requirement of a separately operable man 
ual switch to clear the circuit after pressure 
breathing, the condition whereunder a malfunc 
tioning switch 32 would remain in the closed posi 
tion, has been in effect. 
Some of the advantages of the foregoing System 

as ShoWn in Fig. 1 are 
(1) It alleviates, in part, the confusion of pe 

riodic interphone oxygen checks although these 
are still recommended at convenient intervals. 

(2) The steady dim light of the system estab 
lishes confidence that the system is operating. 

(3) The system is simple, compact and requires 
very little technical maintenance. 

(4) The system is simple to construct and in 
Stall. 
The disadvantages above pointed out are com 

pletely cured in the modifications shown in Fig. 2. 
Referring more particularly to Fig. 2, the body 
contains three bimetal strips 2, 3 and 5, 

all normally straight when the device is not oper 
atting. The Outer ends of strips 2, 3 and 5 are 
insulatedly attached to the inside of the casing 0. 

Silver contacts 8, 28 and 22 are carried on and 
in electrical communication. With the free ends 
of the bimetal strips 5, 3 and 2, respectively. 
Resistance wire heating coils 24 and 26 surround 
bimetal Strips 2 and 3, respectively. Associat 
ed with each signaling device, Fig. 2, are two sig 
nal lamps 28 connected in the circuit in series 
as shown. 

Normally the two signal lights 28 are located 
One at the crew position and one on a central 

4 
control panel in the pilot's compartment. The 
several lights on the central control panel had 
preferably be connected in series on the grounded 
side of the lamp so that the system may not be put 

5 into operation unless all of the crew members 
and the pilot have their light circuits closed. 
The lamps on the panel actually have individ 

ual sources of current since each is connected only 
in series with the individual lamp at the Screw 

10 position regulator involved. 
The pneumatically actuated breathing switch 

32 is contained within and is a part of the flow in 
dicator assembly as it is in the structure shown 
in Fig. 1. Like the device of Fig. 1 it is pneumati 

lb cally actuated to open and close in response to 
the breathing of the user. A manual master 
Switch 36 is provided to disconnect the device 
from the power source 38. In practice the Switch 
36 is carried by the regulator. The switch 40, 

20 necessary to the exemplification of Fig. 1 is not 
required in the modification, Fig. 2. 
The operation of the modification shown in Fig. 

2 is Substantially as follows: 
When the master Switch 36 is closed as shown 

25 and normal breathing begins, current Will flow 
from the current source 38 through the heating 
coils 24 and 28 as it does in the exemplification 
shown in Fig. 1, i. e., through the coil 24 via the 
breathing Switch 32 when it is open, and through 

30 the coil 26 by Way of the lamp 28. Since the breath 
ing switch 32 opens and closes with the breath 
ing, the current in the heating coil 24 will pull 
sate, while the current in the heating coil 26 
which is independent of the breathing switch 32 

35 is steady thereby providing a steady light in the 
lamps 28. 
The resistances in the heating coils 24 and 26 are 

So proportioned that a relatively strong but pull 
Sating current passing through the heating coil 

40 24 has about the same effect in warping the bi 
imetal strip 2 as a relatively weaker but steady 
curl’eat, passing through the heating coil 26, has 
in Warping the bimetal strip 3. Bimetal strips 
2 and 3 therefore warp Substantially equal 

45 aimounts in the direction of the arrows 48 and 
66, respectively, whereby contacts 20 and 22 re 
imain Spaced apart Substantially as they are when 
their bimetal strips are straight. Nor is the maxi 
Inum upward flexing of the bimetal strip 2 suf 

50 ficient at this time to engage the contact 22 with 
the contact 8. The lamp 28 therefore burns 
Steady but dim as long as the device is function 
ing properly, i. e., as long as the breathing switch 
32 pulsates and does not tarry too long either in 

55 the open or in the closed position. 
If for any reason the device now is damaged 

by enemy fire or if for any other reason it mal 
functions, so that the breathing Switch 32 remains 
Open for a longer period than it does in normal 

60 breathing, there will be no current flowing 
through heating coil 24 whereby the bimetal strip 
2 remains Straight while the current through 

heating coil 26 will warp the bimetal strip 3 in 
the direction of the arrow 46 thereby bringing 

65 contact 2 into engagement with contact 22. 
The current Will now flow from the Source 38 

through bimetal strips 3 and f2 and through the 
larlpS 23 thereby shorting out the heating coil 26. 
With the breathing Switch 32 open and the heating 

70 coil 23 shorted Out, no current Will pass through 
either coil 24 or 26 but will pass through bimetal 
Strips 3 and 2 and through the lamp, burning 
it brightly. 
With no current flowing in heating coil 26 the 
metal Strip 3 cools rapidly so that, in a matter 
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S 
of seconds, the warped bimetal strip 3 strightens 
and withdraws its contact 20 from the contact 22 
thus. breaking the circuit::through the bimetal 

- Strips 2 and f3, and restoring the circuit through 
the heating coil 26. This cycle, i. e. the "alter 
nately blinking first brights then dim cycle' is 
repeated whenever the breathing. Switch 32 re 
mains open as shown for a period longer than in 
normal breathing. 
On the other hand the device may halfunc 

tion with the breathing. Switch 32 in the closed 
... position for a longer period than it reinails 
closed during normal breathing. In that case 

... the current will flow continuously through the 
heating coil 24 and warp the bimetal strip 2 

- in the direction of the arrow 48, and at the same 
: time current will flow through the heating coil 
26 and warp the bimetal strip 3 in the same 
direction as the strip 2 whereby the contacts 
20 and 22 remain apart. The bimetal strip. 5, 
however, does not have a heating coil Surround 
ing it and therefore remains straight, so that 
while the contacts 20 and 22 remain apart, the 
contact 22 will engage the contact 8. 
Current now flows through bimetal strips 5 

and 2 and through the lamp 28, giving a con 
tinuous bright warning signal. 
Whether the warning pertains to demand 

breathing Ol' to pressure breathing, the Systern 
automatically returns to normal operation in 
mediately after the trouble causing the warning 
is corrected and normal breathing is resumed. 
This is one of the most valuable features of the 
modification shown in Fig. 2 over the structure 
shown in Fig. 1. 

I claim: 
1. An oxygen Want warning device which con 

- prises, a Switch body, two spaced apart bimetal 
Strips having one end insulatedly supported by 
Said body, a third bimetal strip having one end 
insulatedly supported by said body and the free 
end extending between the free ends of the said 
two Spaced apart bimetal strips, spaced apart 
contact points carried on the free ends of said 
bimetal Strips, a heating coil adjacent one of the 
Said two spaced apart bimetal strips, a second 
heating coil adjacent the said third bimetal strip, 
an electric Warning lamp, a source of electric 
current supply, and conductors for electrically 
connecting the said source of current supply to 
one end of the first mentioned heating coil; for 
electrically connecting the other end of the first, 
mentioned heating coil to said lamp; for elec 
trically connecting the said source of current, 
Supply to one end of the second mentioned heat 
ing coil; for electrically connecting the other 
end of the said second mentioned heating coil to 
One end of the flow indicator contacts of an oxy 
gen regulator; for electrically connecting the 
Said Source of current supply to the said two 
Spaced apart bimetal strips, and for electrically 
connecting the said third bimetal strip to the 
Said lamp. 

2. An oxygen want warning device which con 
plises, a Switch body, two spaced apart bimetal 
Strips each having one end insulatedly support 
ed by Said body, a third bimetal strip having 
one end insulatedly supported by said body and 
the free end extending between the free ends of 
the Said two Spaced apart bimetal strips, con 
tact means on the free ends of said bimetal strips 
positioned upon engagement to bring the first 
Ol' Second bimetal strip into electrical communi 
cation with the third bimetal strip, a heating 
coil Surrounding one of the said two spaced apart 
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6 
bimetal strips, a second heating: coil surrounding 
the said third bimetal strip, an electric warn 
ing lamp, a source of electric current supply, 
and conductors for electrically connecting the 
said source of current supply to one end of the 
first mentioned heating coil; for electrically coin 
necting the other end of the first mentioned 
heating coil to said lamp; for electrically con 
Electing the said Source of current supply to one 
end of the second ninentioned heating coil; for 
electrically connecting the other end of the said 
Second mentioned heating coil to one end of the 
flow indicator contacts of an oxygen regulator; 
for electrically connecting the said source of cur 
rent supply to the said two spaced apart bimetal 
Strips, and for electrically connecting the said 
third bimetal strip to the said lamp. 

3. An oxygen want warning device which com 
prises, a Switch body, two spaced apart bimetal 
strips having one end insulatedly supported by 
Said body, a third bimetal strip having one end 
insulatedly supported by said body and the free 
end extending between the free ends of the said 
two Spaced apart bimetal strips, spaced apart 
contact points carried on the free ends of said 
bimetal Strips, a heating coil adjacent one of the 
Said two Spaced apart bimetal strips, a second 
beating coil adjacent the said third bimetal 
Strip, a plurality of electric warning lamps, con 
nected in Series, a Source of electric current Sup 
ly, and conductors for electrically connecting 

the said source of current supply to one end of the 
first mentioned heating coil; for electrically con 
necting the other end of the first mentioned 
heating coil to Said lamp; for electrically con 
necting the said source of current supply to one 
end of the Second mentioned heating coil; for 
electrically connecting the other end of the said 
Second mentioned heating coil to one end of the 
flow indicator contacts of an oxygen regulator: 
fol' electrically connecting the said source of 
current supply to the said two spaced apart bi 
metal strips, and for electrically connecting the 
Said third bimetal strip to one terminal of the 
first lamp of the series. 

4. An oxygen want warning device which com 
prises, a Switch body, two parallel spaced apart 
bimetal Strips having one end insulatedly sup 
ported within said body, a third bimetal strip 
having one end insulatedly supported within said 
body and the free end extending between the free 
ends of the said two parallel spaced apart bi 
metal Strips, spaced apart contact points elec 
trically joined to the free ends of said bimetal 
Strips, a heating coil wound on one of the said 
two parallel spaced apart bimetal strips, a sec 
Ond heating coil wound on the said third bimetal 
Strip, a series of electric warning lamps, one for 
each breathing station, a source of electric cur 
rent Supply, and conductors for electrically con 
necting the Said source of current supply to one 
end of the first mentioned heating coil; for elec 
trically connecting the other end of the first 
mentioned heating coil to one terminal of the 
first of the series of said lamps; for electrically 
connecting the said source of current supply to 
One end of the second mentioned heating coil; 
for electrically connecting the other end of the 
Said Second mentioned heating coil to one end of 
the flow indicator contents of an oxygen regu 
lator; for electrically connecting the said source 
of current Supply to the said two spaced apart 
bimetal Strips, and for electrically connecting 
the Said third bimetal strip to one terminal of 
the first of the series of said lamps. 
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5. In an oxygen breathing device, an oxygen 
supply means, an oxygen regulator, an oxygen 
mask, conduit means connecting the OXygen Sup 
ply, the regulator and the mask, in combination 
with a signalling device for indicating when the 
flow indicator of the regulator is malfunction 
ing, said signalling device comprising three bi 
metal strips each having one end insulatedly 
fixed and the free ends provided with spaced 
apart contacts, a heating coil Surrounding the 
first bimetal Strip, a second heating coil Sur 
rounding the second bimetal strip, a signal lamp, 
a breathing SWitch, a, Source of electric current, 
and electrically conductive material joining the 
said electric current source to the beginnings of 
the first and the second heating coils, and to 
the fixed ends of the first and the third bimetal 
Strip, and electrically conductive material join 
ing the fixed end of the second bimetal strip 
and the end of the first said heating coil to the 
lamp; and the end of the second said heating 
coil to the breathing Switch. 

6. In an oxygen breathing device a signalling 
means for indicating when the breathing through 
the device is not normal, said signalling means 
comprising three bimetal strips each having one 
end insulatedly fixed and the free ends spaced 
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apart, a heating coil surrounding the first bi 
metal strip, a second heating coil Surrounding 
the second bimetal strip, a signal lamp, a breath 
ing SWitch, a source of electric current, and elec 
trically conductive means joining the said elec 
tric current source to the beginning of the first 
and the second heating coils, and to the fixed 
ends of the first and the third bimetal Strips, 
and electrically conductive means joining the 
fixed end of the second bimetal strip and the 
end of the first heating coil to the lamp and the 
end of the second said heating coil to the breath 
ing Switch. 

7. The device of claim 6 wherein the Second 
heating coil has substantially as great heating 
capacity when its current is intermittent as the 
first heating coil has when its current is steady. 

JOHN R. JOHNSON, Jr. 
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