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1

The present invention relates generally to oxy-
gen demand regulators and more particularly
to means therein for insuring’ safety pressure
and pressure breathing as required.

It is well known in ihe art that at altitudes
above 40,000 feet, it is not possible to absorb
oxygen at atmospheric pressure in sufficient
quantity to maintain life. Therefore, means must
be provided to supply oxygen under pressure to
the lungs. - Such means are: called “pressure
breathing.”

Various types of OXygen supply systems have
been devised in attempting to solve the problem
of supplying the required oxygen at high alti-
tudes. - Of particular importance is the demand
system which contemplates automatically pro-
viding the user with the broper amount of oxygen
at various altitudes. The regulator for the de-
mand system releases oxygen only in response to
the diaphragm operated flow 'valve which is
opened by the suction of the user’s inhallations,
and closes automatically - when that suction
ceases. The suction required of ‘the user to op-~
erate the valve is approximately one quarter
inch of water pressure. At about 25,000 to 40,000
feet is becomes necessary to prevent leakage of
nitrogen into the mask from the ambient atmos-
phere so that the oxyzen from the regulator
will not be diluted.

The present invention contemplates providing
a slight positive pressure of about one half inch
of water at altitudes from 25,000 to 40,000 feet to
protect the breather. This is called safety bres-~
sure. !

It is, therefore, one of the objects of the pres-
ent invention to provide novel oxygen regulator
demand valve control means whereby a positive
pressure of about one half inch of water will be
maintained to protect the breather at altitudes
from 25,000 to 40,000 feet against ambient air
leaking into the mask ‘and thereby diluting the
oxygen. : :

Another object of the invention is to provide
novel demand valve control means which will
insure pressure breathing above 40,000 feet.

Still another object is to provide a novel de-
mand valve control mechanism of the character
indicated by which the demand valve is con-
trolled by the respiratory. responsive diaphragm.
during safety pressure breathing and in which
the control of the demand valve by the respira-
tory responsive diaphragm is overriden to permit
operation of the demand valve by pressure re-
- Sponsive members during pressure breathing,
Another object is to: brovide: a novel control
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mechanism for a demand valve whereby the pres-
sure of the oxygen' delivered by the regulator is
altered to meet particular oxygen requirements.

Another object is to provide a novel demand
valve confrol for an oxygen regulator in which
the pressure built up behind the valve is coun-
terbalanced by spring pressures and diaphragm
bressures applied through a compound lever sys-
tem.

A further object of the invention is to.pro-
vide novel oxyzen regulator means of the above
indicated nature which shall be simple and easy
to manufacture; and yet positive and reliable in
operation. ‘

The foregoing and other objects and advan-
tages will appear more fully hereinafter from a
cousideration of ‘the detailed description which
follows; taken together with the accompanying
drawings wherein one embodiment of the inven~
tion is illustrated by way of example. It is to
be expressly understood, however, that the draw-
ings are for the purpose of illustration only and
are not to be construed ag defining the limits of
the invention. : :

In the drawings wherein like reference char-
acters designate like parts: ‘

Figure 1 is g view partly in section of a novel
bressure demand oxygen regulator assembly em-
bodying ‘the novel subject matter of the present
invention. .

Figure 2 is a graph of the performance of the
regulator at various altitudes.

Referring now. to the drawings for a more de-
tailed description of the invention, numeral {9
generally indicates an oxygen regulator such as,
for example, is disclosed in copending. applica-
tions Serial No. 60,585, filed November 17, 1948,
for Demand Valve Contro]l Mechanism, and Serial
No. 161,601, filed May 12, 1950, for Pressure Com-
pensated Pressure Reducer, and assigned to. the
assignee of the present invention. :

The regulator 10 comprises g casting 12 having.
a recess 14 in which is housed a, demand valve 18,
the movable stem 18 of which earries. a rubber
gasket 20 which rests against g seat 22 in the
closed position of the valve. The valve 16 seals
the oxygen inlet port 24 and prevents the oxygen
from entering a chamber 26 formed within the
recess 14 by the valve seal 22, the chamber 26
being connected by a bassageway 28 to the injec-
tor nozzle (not shown) of the demand regulator.

The bottom of the casting {2-is formed with
dependent side walls 39 which together with a
respiratory diaphragm assembly 32 form a sealed
the regulator. The chamber
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34 is connected by suitable means (not shown)
to the mask so that the suction of the mask
user will operate the demand valve {8.

The diaphragm assembly 32 comprises an an-
nular member 3§ having fixed thereover a mem-
brane or diaphragm 38. The diaphragm 38 has
fixed to its center on either side thereof two pres-
sure plates 46 and 42. The plates are made in-
tegral with a bushing 44 fixed to the diaphragm,
said bushing being provided with a groove 46

for reasons hereinafter explained. A pin 438 is-

slideably received within the bushing.

It will be understood by those skilled in the
art that the negative pressure or suction in the
chamber 34 due to the inhalation of the mask user
will cause the diaphragm 38 to rise, carrying
therewith the plates 48 and 42, and the kushing
44. The exhalation of the mask wearer will
create a positive pressure within the chamber
34 thereby causing the diaphragm 88 and its at-
tendant elements to drop. The rise and fall of
the diaphragm 38 is used for opening and clos-
ing the demand valve i6.

To this end, the stem 18 of the demand valve
has attached thereto by any approved means
such as screw 58, a lever 52 pivoted within the
casting 12 as at §4. On the opposite side of the
pivot 54, the lever 59 is connected as by screw 53
to a biasing means comprising a coil compression
spring 58 and a spring retainer 69 threaded to
the screw 56. It will be appreciated that the bias
of spring &8 acls in a downward direction on the
lever 52 tending to hold the stem 13 against
the seat 22 thus sealing the oxygen inlet 2&.

The lever 52 is movable through a pin 62 by
a counterbalance lever §4 pivoted within the cast=
ing 12 as at 65. The pin 62 abuts the pivoted
lever 52 so that any motion of the counter-
palance lever 64 will be transmitted to lever 52
to operate demand valve 8. The lever 64 en-
compasses the bushing 44 within the groove 46
therein. The rise and fall of diaphragm 33 due
to the breathing pressures communicated to
chamber 34 will pivot the lever 64 about its pivot
65 by virtue of its connection to the bushing 44.
The oscillations of the lever 64 are transmitted
to the lever 52 by the abutment pin 62.

The lever 52 will thus be oscillated in a clock-
wise direction against the bias of the spring 58 to
open the demand valve i8, the spring 58 tending
to close the demand valve upon exhalation pres-
sure being applied within the chamber 34.

The manner in which safety pressure and pres-
sure breathing is insured at the proper altitudes
is as follows: The regulator 19 is provided with
an enclosure 66 fixed to the casting 12 in an ap-
proved manner as by SCrews 68, the enclosure
being vented to ambient pressure as through a
vent hole 10.

Fixed within the enclosure 66 are two nested
aneroids, an inner one 12 and an outer one 4.
Tnner aneroid 712 is in the form of an evacuated
bellows T2a that is sealingly secured at the upper
end thereof to an outwardly extending circular
flange 13 of a housing 75 centrally disposed with-
in aneroid 712, while the lower end thereof is
similarly attached to an inwardly disposed cir-
cular flange 7171 formed on & substantially cylin-
drical housing 18¢ centrally positioned within
aneroid 14. Outer aneroid 14 is also in the form
of a bellows 14¢ that is sealingly joined at its
upper end to an outwardly extending circular
flange 84 formed on housing 79¢ and the lower
end thereof is similarly attached to and sealed
off by a bottom plate 16. As will be hereinafter
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more fully set forth, at higher altitudes flange
17 is lifted off, or moved out of contact with,
bottom plate 76, thus bottom plate 16 serves as
a2 common means of sealing both inner and outer
aneroids 12 and 74, respectively. A top shim i@
secured to the outer aneroid 74 protrudes over
a top plate 80 of the inner aneroid 72 so that the
distension of the inner aneroid will be stopped
by the abutment of plate 89 against top shim
78, since the outer aneroid 14 begins to extend
at 2 much higher altitude than the inner aneroid
72 as will hereinafter appear. A plurality -of
springs 82 only one of which is shown here bear
against the flange 84 of housing 1% of the outer
aneroid 74 and are anchored against a nut 83
on a threaded screw 88. BY this novel arrange-
ment of installing the springs 82 exteriorly of
the aneroid 74 in an accessible location, it is &
relatively simple matter to equalize the tension
in all of the springs 82 by means of the nuts 83.

The inner aneroid 12 carries a light spring 83
in the center thereof installed petween washers
28, and bushing retainer 08, The retainer 93
has secured thereto a hollow internaily threaded
stud 92 which protrudes through the top plate 83
and carries s threaded insert 94. A spring 86 ex-
teriorly encompassing’ the aneroid 72 urges the
same to distend toward the stop shims 78. The
tension in spring 96 is exteriorly adjustable by
means of shims T9 which may be added or re-
moved as required.

Pivoted to the casting .12 as at 68 and §30 are
two diametrically opposed arms {82 and {84, re-
spectively. The arm 102 is 50 disposed within
the regulator that its upper surface abuts the
pin 48 received within the bushing 44 of the res-
piratory responsive diaphragm assembly 32. The
arm 102 has fixed thereto as by screw 123 an
adjustable arm 185 the screw 183 passing through
an elongated slot 108 therein. The inner end of
said arm is formed with a down-turned toe 1871
which abuts the arm 104. - It will be apparent that
the arm (85 may be moved so as to adjust the
point of abutment of the toe 187 with the arm
184. It is thus possible by adjusting the length
of the arm 105 to vary the moment arms of the
linkage system described so that the pressure
of the oxygen delivered to the mask may be varied
for predetermined altitudes in accordance witix
the preset requirements. .

Having thus deseribed the details of construc-
tion of the instant invention as shown in Figure
1, reference is now made to Figure 2 which graph-
jcally illustrates the relationship of pressure
within regulator 10 to altitude, during the opsra~
tion of the invention.

Tt will be apparent to one skilled in the art
that as the altitude of the aircraft in which regu~
lator 10 is installed increases, the decreasing am-
bient atmospheric pressure causes the aneroids
19 and 74 to distend. Inner aneroid 712 is seb
to begin distending at a lower altitude than outer
aneroid 74. Therefore, at an altibude of abhout
22,000 feet, point F in Figure 2, inner aneroid 7%,
in response to the lowered ambient pressure, be-
gins -to distend.

During the early portion of the expansion of
aneroid 72, the upward movement of plate 88
and housing 15 carried thereby moves insert g4
into engagement with lever 154 and talkes up any
clearance between levers 104 and §€2, the head
of pin 48 and grooved bushing 44, and the upper
end of the pin 48 and lever 52. As anercid 12
continues to expand plate 80 moves away from
bushing retainer 90 and the force of spring 86.
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is thereby effective through insert 94, levers 104
and 102, and the head of pin 48 to raise dia-
phragm 38, while the end of pin 48 engaging lever
52 moves the léver 52 to open valve 18 and per-
mit pressure to enter chamber 34. At about
25,000 feet, point A in Figure 2, plate 88 abuts
shim 78 and further movement, or expansion, of
aneroid 12 is arrested. - ‘

As shown in Fig. 2, a pressure of about one-
half inch of water pressure is then present. in
chamber 34 and this pressure acting - on' dia-
phragm 38 effectively balances the foree exerted
by spring 86 through pin 48 on lever 52. Since
aneroid 72 cannot expand due to the engagement
of plate 80 with shim 78, the above-noted pres-
sure within chamber 24 remains substantially
constant. Thus, a safety pressure of about one-
half inch of water is maintained in the regulator
0 and the mask to prevent any inward leakage
of ambient air into the mask during flight be-
tween altitudes of about 25,000 feet to about
39,000 feet, line A—RB of Figure 2.

Since it is desirable to provide pressure breath-
ing at altitudes above 39,000 feet, outer aneroid
14 is designed to begin expanding slightly below
this altitude. As aneroid 14 expands flange 7117,
which has heretofore remained in contact with
plate 76, moves upwardly carrying along with
it inner aneroid 12 and housing 78. Spring 86
is therefore compressed fo its solid height be-
tween washers 88 and bushing §8.° ‘Since spring
86 is relatively light; the compression thereof by
the expansion of aneroid 74 to its solid height
has little or no effect on the lever 52 and, there-
fore, the pressure within chamber 34 remains
substantially constant during this period. At
point B of Figure 2, inner aneroid 72 is confined
between flange 171 and shim 78 and spring 86 is
fully compressed, it is manifest, therefore, that
these elements now act as g solid member, or
bar, to transmit the force, or pressure, exerted
by aneroid 74 to the insert 94, levers 194 and
{82 and pin 48 to lever 52.

As altitude increases above 39,000 feet, the
force or pressure exerted by aneroid 74 increases
in response to the decreasing ambient pressure
and is transmitted, as above set forth, to lever
52 to operate valve [6.. The resulting increase
In pressure within chamber 34 is" effective on
diaphragm 38 to balance the increased force ex-
erted by aneroid 74 to the end that at about 40,000
feet, point C in Figure 2, a bressure of two inches
of water pressure is present within chamber 34,
while at 45,000 feet, point D in Figurs 2, chamber
34 contains a pressure of approximately  ten
inches of water pressure. It is to be noted that
during this range of altitudes i. e., 39,000 feet to
45,000 feet, the force exerted by aneroid 74 in-
creases bub due to the balancing force exerted
by the pressure within chamber 34 acting on dia-
phragm 38 there is no substantial expansion of
aneroid 74. ‘

At point D, 1. e, about 45,000 feet, the force
exerted by aneroid 74 begins to.exceed the force
exerted by aneroid 72 and aneroid 4 begins to
expand. Since spring 8§ is fully compressed, it
is apparent that plate 80 does not - follow shim
8. . Flange 17, however, transmits the force of
expanding aneroid 74 to spring 86 and, therefore,
an increased force is exerted through spring 96,
insert 84, levers 104 and 182, and pin 48 to lever
52 whereby valve 16 is operated to increase the
pressure within chamber 34. Thus, at 50,000 feet,
point E in Fig. 2, the desired pressure of fifteen
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inches of water pressure is present within cham-
ber- 34.

Thus the desired pressure altitude relationship
is obtained and may be insured by adjusting the
forces on the aneroids by means of springs 82
and 96.

It will thus be seen that there is provided a
novel control mechanism for the demangd valve of
an oxygen demand regulator in which the sev-
eral objects of this invention are achieved and
which is well adapted to meet the conditions of
practical use.

Although only one embodiment and one appli-
cation of the invention hag been illustrated and
deseribed it will readily be apparent to those
skilled in the art that changes in form and modi-
fications may be made without departing from
the spirit and the 5cope of the invention,

What is claimed is:

1. In a demand regulator having a casing
adapted for connection to a breathing magsk, a
respiratory responsive diaphragm assembly and a
valve within said casing, a control mechanism
for said valve comprising a pivoted lever opening
and closing said valve, an independently pivoted
second lever actuated by deflections of the re-
spiratory responsive diaphragm actuating said
first lever, said first and second levers being posi-
tioned on one side of said diaphragm, a first and
second aneroid on the other side of said dia-
phragm, a spring loaded stud attached to said
second aneroid, a pair of pivoted levers con-
structed and arranged to transmit movements of
said stud to said diaphragm, said second aneroid
being set to expand at higher ambient pressures
than said first aneroid to actuate said valve
through saig stud, second pair of levers and dia~
phragm, stop means on said first aneroid limiting
the expansion of said second aneroid, and means
connecting said first and second aneroids where-
by said first aneroid coacts with said second
aneroid at ambient pressures below said higher
ambient pressure to actuate said valve through

said stud, second pair of levers and diaphragms.
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2. In a demand regulator including a casing
having an outlet adapted for connection to a
breathing mask, a respiratory responsive dia-
phragm, a valve, and actuating means operatively
connected to said diaphragm and said valve for
operating said valve, a control mechanism for
the actuating means of said valve comprising g,
pair of nested anercids on one side of said dia~
phragm, a pair of pivoted levers for fransmitting
movements of said aneroids to said diaphragm,
the first of said aneroids being constructed and
arranged to limit the expansion of the second of
said aneroids, means carried by the second of said
aneroids and engageable with said pair of pivoted
levers for operating said actuating means at a
predetermined ambient bressure, and means
connecting the first of said aneroids to the second
of said aneroidg whereby the first of said aneroids
cooperates with the second of said aneroids below
said predetermined ambient pressure to operate
actuating means,

3. In a demand regulator having g casing in-
cluding an outlet adapted for connection to g
breathing mask, g respiratory responsive dig~
phragm, and g valve operatively connected  to
said diaphragm, said valve

trol mechanism for said valve comprising a, first
and second aneroid on one side of said diaphragm,
& pair of interconnected bivoted levers for trans-
mitting movements of said aneroids to said dia-
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phragm, one of said pivoted levers engageable
with said diaphragm, and means carried by said
second aneroid and engageable with the other of
said pivoted levers whereby said diaphragm is
biased to operate at reduced respiratory pres-
sure at predetermined ambient pressures, said
first -aneroid being constructed and arranged to
cooperate with said second aneroid below said
predetermined ambient pressures to bias said dia-~
phragm to override the respiratory control and
open said valve. )

4. An oxygen demand regulator adapted for
use with a breathing mask comprising a casing,
a pressure chamber in said casing having a re-
spiratory controlled diaphragm defining one wall
thereof, a demand valve operatively cennected
to said diaphragm for permitting the flow of
oxygen into said chamber, an outlet from said
chamber adapted for connection to said mask
and providing for the flow of oxyeen to said mask,
a pair of nested interconnected aneroids, and a
pair of interconnecting pivoted levers, one of said
levers being operatively engageable with said dia-
phragm and the other with one of said aneroids
whereby movements of said aneroids is trans-
mitted to said diaphragm to actuate said dia-
phragm at predetermined ambient pressures, said
interconnected aneroids heing constructed and
arranged whereby one of said aneroids biases said
diaphragm to decrease the respiratory pressure
required to operate said demand valve at prede-
termined ambient pressures, and the other of
said aneroids below said predetermined ambient
pressures to retain said demand valve in open
position.

5. In @ demand regulatcr having a casing in-
cluding an outlet adapted for connection to &
pbreathing mask; a respiratory responsive dia-
phragm, and a demand valve operatively .con-
nected to said diaphragm, said demand valve
normally contrelied by respiratory pressure cn
saig diaphragm, a control mechanism for said
valve comprising a first and second aneroid on gne
side of said diaphragmn, said anercids being adapt-
ed to expand sequentially in response to ambient
pressure, means operatively connecting said
aneroids, a pair of interconnected pivoted levers
for transmitting movement of said aneroids to
said diaphragm, means carried by the second of
said anercids and engageable with one of said
pivoted levers whereby the sequential move-
ments of said aneroids are transmitted to said
diaphragm, a plurality of springs including ad-
justment means operable to adjust the tension
of said springs exteriorly disposed about said first
aneroid, a spring exteriorly disposed about said
second aneroid, and a plurality of shims for ad-
justing the tension in said last-named spring.

6. Tn a demand regulator having a casing in-
cluding an outlet adapted for connection to a
breathing mask, a respiratory responsive dia-
phragm, and a demand valve operatively con-
nected to said diaphragm, said demand valve
normally controlled by respiratory pressure on
said diaphragm, a control mechanism for said
valve comprising a first and second aneroid on
one side of said diaphragm, said aneroids being
constructed and arranged for sequential expan-
sion in response to changes in ambient pressure,
means operatively connecting said aneroids, a
pair of interconnected pivoted levers for trans-
mitting movement of said aneroids to said dia-
phragm, means carried by the second of said
aneroids and engageable with one of said pivoted
levers whereby sequential movements of said
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second and first aneroids are transmitted to said
diaphragm, spring means exteriorly disposed
about said aneroids for biasing said aneroids to-
ward distended position, and adjustment means
for said spring means to vary the force on said
aneroids to thereby control the pressure exerted
by said aneroids on said diaphragm.

7. In an oxygen demand regulator for use with
5 breathing mask and including a casing, a
chamber within said casing having a respiratory
responsive diaphragm defining 3 wall of said
chamber and communicating with said mask, and
a demand valve controlling the flow of oxygen
into said chamber, a control mechanism. for said
demand valve comprising a plurality of levers op-
eratively connecting said - diaphragm to said
valve, a plurality of interconnected aneroids seb
to distend sequentially at predetermined ambient
pressures, a pair of interconnected pivoted levers,
one of said pivoted levers operatively engageable
with said diaphragm, and meahs carried by one
of said aneroids and engageable with the other of
said pivoted levers whereby movements of said
aneroids is transmitted to said diaphragm to
thereby actuate said demand valve and control
the oxygen pressure in said chamber.

3. In an oxygen demand regulator for use with
a breathing mask and including a casing, a
chamber within said casing having & respira-
tory responsive diaphragm defining a wall of said
chamber and communicating with said mask, and
a demand valve controlling the flow of oxygen
under pressure into said chamber, a control
mechanism for said demand valve comprising a
plurality of levers operatively connecting said
diaphragm to sald valve to open and close said
valve, a plurality of interconnected aneroids re-
sponsive to ambient pressure and set to distend in
sequence at desired altitudes, a pair of intercon-
nected levers, means for varying the moment arm
of one of said interconnected levers, one of said
levers operatively engageable with said dia-
phragm, and means carried by one of said aner-
oids and engageable with the other of said inter-
connected levers for transmitting movements of
said aneroids to said diaphragm to thereby oper-
ate said demand valve and regulate the flow of
oxygen under pressure into said chamber.

9. In an oxygen demand regulator adapted for
use with a breathing mask and including a cas-
ing having a pressure chamber, g respiratory re-
sponsive diaphragm forming one wall of said
chamber, an outlet from said chamber adapted
for connection to said mask, and a demand valve
operatively connected to said diaphragm for con-
trolling the flow of oxygen into said chamber, the
improvement comprising a plurality of intercon-
nected levers for raising and lowering said dia-
phragm to operate said demand valve, a pair of
interconnected nested aneroids, means carried by
the inner aneroid and adjustable to actuate said
interconnected levers, said inner aneroid set to
distend over a predetermined altitude span to
maintain safety pressure in said charmber, and
the outer aneroids set to distend at higher alti-
tude to actuate said levers and maintain pressure
breathing pressure in said chamber.

10. In an oxygen demand regulator adapted
for use with a breathing mask and including a
casing having a pressure chamber, a respiratory
responsive diaphragm forining one wall of said
chamber, an outlet from said chamber adapied
for connection to said mask, a demand valve con-
trolling the flow of oxygen into said chamber,
and g lever mechanism connected to said demand
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valve and to said diaphragm for opening and
closing said demand valve in response to respira~
tory pressure applied to sald chamber, in com-
bination therewith, a pair of cooperating aner-
oids, and a pair of interconnected pivoted levers
operatively engageable between one of said an-
eroids and said diaphragm for transmitting the
movements of said aneroids to said diaphragm,
one of said aneroids set to distend at predetey-
mined altitudes to actuate said inferconnected
levers and diaphragm to increase the pressure to
a desired value in said chamber, and the remain-
ing aneroid set to begin distending g higher alti-
tude fo actuate said interconnected levers in con-
cert with said first aneroid to further increase
bressure in said chamber.

11. An oxygen demand regulator comprising a
casing, a pressure chamber in said casing having
an inlet adapted to receive OxXygen under pres-
sure, an outlet adapted for connection to a breath-
ing mask, g pressure responsive diaphragm form-
ing one wall of said chamber and having a cen-
trally disposed bushing, a valve in said chamber
regulating said inlet, g first lever pivotally
mounted in said chamber and connected to said
valve, spring means operatively engaging said
first lever normally closing said valve, a second
lever pivotally mounted in said chamber and
connected to said first lever and the bushing of
said diaphragm whereby movements of said di-
aphragm in response to bressure within said
chamber operates said valve, a pin slidably
mounted in said bushing and engageable at one
end thereof with said first lever, abutment meang
at other end of said pin engageable with said
bushing, a pair of interconnected levers pivotally
mounted to said casing, one of said pair of levers
engageable with said abutment means, an outer
aneroid responsive to ambient bressure mounted
to said casing, a plurality of springs exteriorly
disposed about said outer aneroid, means for ad-
Justing the tension of said springs to thereby vary
the response of said outer aneroid to ambient
pressure, an inner aneroid responsive to ambient
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bressure nested within said outer aneroid, a
spring exteriorly disposed about said inner an-
eroid, means for adjusting the tension of said
spring to thereby vary the response of said in-
ner aneroid to ambient pressure, means connect-
ing said outer and inner aneroids, a housing
carried by said inner aneroid and centrally dis-
posed therein, an insert having a shoulder slidable
within said housing and an end portion extend-
ing beyond the limits of said housing and engage-
able with the other of said pair of pivoted levers,
a spring installed within said housing between the
end wall thereof and the shoulder on said insert,
and means carried by said outer aneroid for ar-
resting the expansion of said inner aneroid, said
inner aneroid being operative to expand at a pre-
determined ambient bressure to move said hous-
ing whereby said last-named spring is effective
through said insert, pair of pivoted levers and
pin to operate said valve to increase pressure
within said chamber, said arresting means on
sald outer aneroid effective to limit the expan-
sion' of said inner aneroid to thereby limit the
operation of said valve by said inner aneroid, said
outer aneroid being operative to expand at
ambient pressures below said predetermined
ambient pressure and effective through said
means for interconnecting said aneroids and the
spring exteriorly disposed about said inner an-
ner aneroid to actuate said valve to increase pres-
sure within said chamber.
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