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This invention relates to safety devices for gas heating
units and more particularly relates to an improved over-
temperature shut-off valve arranged to shut off the supply
of gas to a main gas burner upon over-temperature con-
‘ditions.

In gas heaters it is desirable to prevent the temperature
of water in the storage tank from exceeding its boiling
point. This has formerly been attained by relief valves,
opening to release the hot water from the tank upon ex-
cessive pressure conditions within the tank. Such valves
however, become exposed to the corrosive and scale
forming action of the water and frequently fail to operate,
due to corrosion of the valve parts, and also discharge the
hot water directly onto the floor, which is extremely dis-
advantageous where the hot water heaters are in the
kitchen, closet or basement at a distance from the drain.

A vprincipal object of my invention is to remedy the
foregoing difficulties by providing a simple and novel
form of valve, shutting off the supply of gas to the main
gas burner of a hot water heater upon over-temperature
conditions.

Another and important object of my invention is to
provide a new, improved and effective safety device for
gas heated hot water heaters arranged to prevent the hot
water from reaching its boiling point by shutting off the
main gas burner upon over-temperature of the water.

A further object of my invention is to provide an effec-
tive safety device for gas hot water heaters in which
the casing of a power type thermostat is immersed in the
water within the heater and releases a gas supply valve to
close upon over-temperature conditions.

A further object of my invention is to provide a simple
and improved form of valve, controlling the supply of
gas to a main gas burner, in which the valve is opened by
the presence of a pilot flame and is closed upon over-
temperature conditions by the operation of a thermostatic
element in direct association with the medium being
heated by the main gas burner.

A still further object of my invention is to provide an
over-temperature shut-off and flame safety valve in which
a single valve, biased into a closed position, is opened
against its bias by the heat of a pilot flame and is released
to move to a closed position by a power type thermostatic
element in direct association with the medium being
heated by the gas burner.

A still further object of my invention is to provide a
novel and improved form of gas valve in which a single
shut-off valve controls the flow of gas to a gas burner and
is biased to a closed position, wherein the valve is opened
by a mercury filled bulb in association with the pilot
burner, and is closed by a power type of thermostatic
element in direct association with the medium being
heated, the movable parts of which are entirely out of
contact wiht the medium being heated.

These and other objects of my invention will appear
from time to time as the following specification proceeds
with reference to the accompanying drawing wherein;

" Figure 1 is an end view of a valve constructed in ac-
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cordance with my invention, with a part of the end plate
broken away in order to show certain details of the over-
temperature shut-off for the valve; and

Figure 2 is a transverse sectional view taken through
the valve.

In the embodiment of my invention illustrated in the
drawing, I have shown a two part valve body 10 compris-
ing a casing part 11 having a generally frusto-conical
threaded boss 12 extending from an end thereof, adapted
to be threaded within the wall of a hot water heater to
immerse a stationary casing part 13 of a thermostatic
element 14 in the water being heated.

The casing part 11 abuts and is closed by a valve part
15 having a port 16 in communication with a hollow in-
terior chamber 17 of the casing part 11, and having a valve
chamber 19 in communication with said port. The port
16 terminates into an annular seat 18, within the valve
chamber 19, adapted to be engaged by the face of a disk
or poppet valve 20, having a valve stem 21 extending from
opposite sides thereof. The end of the valve stem 21 with-
in the chamber 19 has an enlarged diameter end portion 22
slidably guided within an annular wall 23 extending in-
wardly from a threaded closure plug 24. The closure plug
24 is shown as being threaded within the valve body part
15 and as having an annular recess 25, within which is
seated a compression spring 27 engaging the valve 20 and
biasing said valve into a closed position. An outlet 29 is
shown as leading from the valve chamber 19.

An inlet 30 is shown as leading through the wall of
the casing part 11 into the hollow interior 17 thereof,
for admitting gas to pass through the port 16 and out the
outlet 29 to supply gas to a main gas burner (not shown).

The valve body part 15 has an outwardly opening cham-
ber 31 formed therein, spaced from the chamber 19 and
closed by an end plate 33 of an expansible diaphragm 34
of a mercury vapor thermostat 35. As herein shown, a
tube 36 leads from the diaphragm: 34 and has a mercury
filled bulb 37 on its end, which may be disposed adjacent
a pilot burner 39, to be heated by the flame thereof, to
expand the diaphragm or bellows 34, as is well known
to those skilled in the art, so not herein shown or de-
scribed further. The diaphragm or bellows 34 is shown
as having a plunger or button 40 on the end thereof, en-
gageable with a disk 41 on the outer end of a plunger 42,
slidably guided in the wall of the casing part 15. Suit-
able spring means, herein shown as being a conical spring
43, seated at its enlarged diameter end on the inmer wall
of the chamber 31, and seated at its small diameter end
on the disk 41, is provided to retractibly move the plunger
42 and diaphragm 34.

The plunger 42 is shown as engaging a concave end
45 of a lever arm 46. The lever arm 46 has an opposite
concave end portion 47 engaging the inner end of the
valve stem 21. The fulcrum of the lever arm 46 is shown
as reacting against an abutment member, such as a col-
lar 49 on an adjustable pin 50. The lever arm 46 is
shown in Figure 2 as converging to an apex at its center
and as engaging the collar 49 at its apex. Said lever arm
is shown as having an aperture 51 extending therethrough
at its apex, through which extends the pin 5. The pin
50 is shown as being threaded at iis inner end within a
reaction plunger 53, slidably gunided in an outer wall
54 of the casing part 11, and extending outwardly there-
from within a recessed portion 55 thereof. A compres-
sion spring 56 is shown as being interposed between a
shouldered recess 58 of the inner wall of the casing part
10, and the flanged inner end 57 of the reaction plunger 53,
for biasing said plunger inwardly within the hollow in-
terior 17 of the casing part 11. The end of the pin 50
opposite from the plunger 53 is shown as being shoul-
dered, and as having a washer 59, abutting the shoulder
portion thereof, and retained in engagement therewith by
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a spring 60. The opposite end of the spring 60 from
the washer 59 is shown as abutting a threaded plug 61
threaded within the valve body part 15. The outer end
of the pin 59 is shown as being slotted as indicated by
reference character 63, to receive a screw driver or the
like to adjust the position of the collar 49 and the ful-
crum point of the lever 46 and vary the temperature at
which the valve is opened by the plunger 42.

The reaction plunger 53 is shown as having a shoulder
65 within the recess 85 of the casing part 11, with an
integral pin 66 extending outwardly from the sheuidercd
portion thereof and slidably guided in a cover plate 67
for the recess 55. The pin 66 serves as a manual reset, to
enable the plunger 53 to be depressed to reset the re-
action collar 49 to accommodate opening of the valve,
and accommodate the shoulder 65 thereof to be engaged
by a latch 69 to hold the plunger 53 and collar 49 in
a valve opening position.

The latch 69 is shown as being pivoted within the
recessed portion 55 of the casing part 11 on a pivot pin
70 and as extending beyond the shoulder 65 and reset
pin 66 to be engaged by a plunger or piston 71, extensible
from the thermostatic element 14. A torsion spring 73
is shown as encircling the pivot pin 70 and as engaging
a wall of the recess 55 at one of its ends, and the latch
69 at its opposite end, to bias the latch 69 to engage
the reset pin 66 and shoulder 65, and retain the reac-
tion plunger 53 and fulcrum 49 in position to effect op-
eration of the lever 46, to open the valve 20.

The thermostatic element 14 is shown as being of the
so-called power type element, such as is shown and de-
scribed in the Vernet Patent No. 2,128,274, dated
August 30, 1938, and is frequently referred to as a
“Vernay” thermostatic element. The present type of
element has been selected for its extreme power in com-
parison with other types of thermostatic elements and
the relatively long range of travel of the piston thereof
which is many times greater with far more power than
other thermostatic elements, to provide a positively act-
ing release for the latch 69. In the “Vernay” types of
thermostatic elements, a thermal deformable medium
(not shown) is carried in the casing 13 for the element
and acts against a membrane or deformable member (not
shown), to extend the plunger or piston 71 from a cyl-
inder 74 of the thermostatic element. As herein shown,
the cylinder 74 of the thermostatic clement is threaded
within a flanged threaded coupling 75, which in turn is
threaded within a passageway 76 within which the piston
71 extends. A compression spring 77 is shown as en-
circling the piston 71 and as being interposed between a
reduced diameter portion 80 of the passageway 76 and
a flange or collar 81 on the piston 71, to retract the piston
71 within the cylinder 74 upon a predetermined reduc-
tion in temperature.

When the threaded boss containing the thermostatic
element 13, has been threaded within the wall of a hot
water heater, to immerse the thermostatic element 14 in
the water in the heater, and the mercury filled bulb 37
is in position adjacent the pilot 39, to be heated by the
flame thereof, and the latch 69 is in engagement with the
sheulder 65 of the plunger 53, expansion of the dia-
phragm or bellows 34 will extend the plunger 42 within
the chamber 17 and pivot the lever 46 about its point of
engagement with the collar 49. This will open the valve
29 against the spring 27, to accommodate the free flow
of gas from the inlet 30 through the outlet 29 to the
main gas burner. If the pilot should go out at any time,
the spring 43 will retractibly move the plunger 42, and
the compression spring 27 will move the valve 290 into en-
gagement with its seat 18, to close off the supply of gas
to the main gas burner.

sWhen, however, the pilot burner has been ignited, the
heat of the burner will maintain the diaphragm or bel-
lows 34 extended, to hold the shut off valve 20 open as
long as the pilot burner is lit.

In case of over-temperature conditions, where the tem-
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perature of the hot water may approach the boiling point
of water, the piston 71 will be extended from the cylinder
74 to pivot the latch 69 out of engagement with the shoul-
der 65. The compression spring 64 will then retractab]y
move the lever 46 and plunger 53 against the spring 56,
retracting the fulcrum or reaction coliar 49, and accom-
modating the spring 27 to close the valve 20 and shut off
the supply of gas to the main gas burner.

If the pilot burner should remain on after closing of
the valve 20, the plunger 71 extended from the cylinder
74 within the chamber 76 will be ineffective to open the
valve until the over-temperature conditions are relieved.
This may be the case even though pressure should be
applied to the reset pin 66 to move reaction collar 49
inwardly to provide a fulcrum for the lever 46, for the
piston 71 will hold the latch 69 out of engagement with
the shoulder 65, and the instant the hand is removed
from the reset pin 66, the spring 27 will again shut the
valve.

When, however, the spring 77 has retractibly moved
the piston 71 within the cylinder 74 upon a reduction
in temperature of the water to a safe value, the torsion
spring 73 will bias the latch 69 into position to engage
the shoulder 65 of the reaction plunger 53. Upon push-
ing of the reset pin 66 to depress the same and the reac-
tion plunger 53, the spring 73 will then engage the latch
69 with the shoulder 65 of the reaction plunger 53 and
hold the valve open. If the pilot should be out and the
reset pin 66 has been depressed, the latch will hold the
fulcrum collar 49 in position to accommodate the plunger
42 to fulcrum the lever 46 about the point of engagement
thereof with the collar 49, to open the valve 20 when the
pilot 39 is lit and the mercury filled bulb 37 is heated
to an extent sufficient to expand the bellows 34.

It will be understood that modifications and variations
may be effected in the present invention without depart-
ing from the scope of the novel concepts thereof.

I claim as my invention:

1. A fluid control safety valve particularly adapted to
supply gas to a main gas burner comprising a valve body
having a chamber therein, an inlet into said chamber, an
outlet from said chamber, a valve controlling the passage
of gas from said inlet to said outlet, a spring biasing said
valve into a closed position, a thermal responsive element,
means operated by said thermal responsive element for
opening said valve upon a predetermined temperature rise
caused by the heat of a pilot flame, a latch maintaining
said means in position to retain said valve in an open
position, and a power type thermostatic element having an
extensible piston engageable with said latch upon over-
temperature conditions, to release said latch and accom-
modate said spring to close the valve.

2. A fluid control valve particularly adapted to control
the flow of fluid to a main gas burner comprising a valve
body having a valve chamber therein, an inlet into said
chamber, an outlet from said chamber, a valve control-
ling the passage of fluid from said inlet through said out-
let, a spring biasing said valve to a closed position, a
thermostat, valve opening means operated by said thermo-
stat for opening said valve against the bias of said spring,
a latch reacting against said valve opening means, to hold
said valve opening means in position to effect opening of
said valve by said valve opening means upon operation
of said thermostat, and means releasing said latch on
over-temperature conditions to effect closing of the valve
by said spring comprising a power type thermostatic ele-
ment including a cylinder having a piston extensible there-
from for engagement with said latch, to release the same.

3. A fluid control valve particularly adapted to con-
trol the flow of fluid to a main gas burner comprising a
valve body, a chamber within said body, an inlet into
said chamber, an outlet from said chamber, a valve con-
trolling the passage of gas from said inlet through said
outlet, a spring biasing said valve in a closed position,
an extensible plunger, a thermostatic element for extend-
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ing said plunger, a lever arm operated by said plunger
and having engagement with said valve to open the same
upon extensible movement of said plunger, a fulcrum for
said lever arm holding said lever arm in position to open
the valve by extension of said plunger, a latch holding
said fulcrum in a valve opening position, a power type
thermostatic element threaded into said valve body and
having a piston extensible therefrom for engagement with
said latch to release the same upon predetermined over-
temperature conditions, to release said fulcrum and ac-
commodate said valve to close by its spring bias.

4. In a thermostatic operated gas valve particularly
adapted to control the supply of gas to gas burners, a
valve body having a valve chamber therein, an inlet into
said chamber, an outlet therefrom, a valve controlling
the passage of gas from said inlet through said outlet, a
spring biasing said valve into a closed position, an exten-
sible plunger movable within said valve body and spaced
from said spring, a thermostatic element for extending
said plunger upon predetermined temperature rises, a
lever arm having engagement with said plunger at one of
its ends and with said valve at its opposite end, a movable
fulecrum member for said lever arm, a latch holding said
fulerum member in a valve operating position to accom-
modate said plunger to pivot said lever to open said valve
upon extensible movement of said plunger, a power type
thermostatic element outside of said valve body and hav-
ing a cylinder, a piston extensible from said cylinder
within said valve body and positioned to engage said
Jatch upon extensible movement thereof to release said
movable fulcrum and accommodate said valve to close
by its spring bias.

5. A thermostatically operated gas shut-off valve com-
prising a valve body having a valve chamber therein, an
inlet into said chamber, an outlet therefrom, a port
connecting said inlet with said outlet and having an an-
nular valve seat, a valve engageable with said seat to
block the passage of fluid from said inlet through said
outlet, a spring engaging said valve and biasing said valve
into a closed position, a plunger extensible within said
chamber and spaced from said valve, a spring retractibly
moving said plunger with respect to said chamber, a lever
arm engaged by said plunger at one of its ends and having
operative engagement with said valve at its opposite end,
said lever arm converging to an apex intermediate the
ends thereof and fulcruming about its apex, a pin ex-
tending through the apex of said lever arm and having an
abutment member thereon abutted by the apex of said
lever arm, a reaction plunger connected with said pin, a
latch engageable with said reaction plunger for holding
said reaction plunger and collar in position to react against
said lever arm and form a fulcrum therefor, a thermo-
static element for extending said first mentioned plunger
within said chamber upon the presence of a pilot flame,
and a power-type thermostatic element having a casing
outside of said valve body for immersion in the medium
to be heated, a cylinder extending within said valve body,
and a piston extensible from said cylinder for engagement
with said latch to release the same upon predetermined
over-temperature conditions to release said reaction
plunger and fulcrum and accommodate the valve to close
by the biasing spring thereof.

6. An over-temperature safety gas valve particularly
adapted for hot water heaters, comprising a valve body
having a chamber therein, an inlet into said chamber, an
outlet from said chamber, an annular valve seat between
said inlet and outlet and defining a fluid passageway
therebetween, a valve engageable with said seat and hav-
ing a valve stem projecting through the passageway de-
fined thereby, a spring biasing said valve into a closed
position, a plunger extensible within said chamber and
spaced from said valve stem and parallel thereto, a spring
retractibly moving said plunger, a thermostatic element for
extending said plunger upon the presence of a pilot flame,
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a lever engaging said plunger at one end and said valve
stem at its opposite end, said lever being of a generally
V-shaped formation and having an opening extending
through the apex thereof, a pin extending through said
opening, an abutment member on said pin engaging said
lever at the apex thereof and forming a fulcrum there-
for, a reaction plunger carrying said pin, said reaction
plunger having a shoulder thereon and a reset pin extend-
ing outwardly therefrom outside of said casing, a pivoted
latch, a spring for biasing said latch into engagement
with the shoulder of said reaction plunger, and means
for releasing said latch from said shoulder to release
the fulcrum point of said lever and accommodate said
valve to close by the bias of its spring upon over-tempera-
ture conditions comprising an extensible piston engageable
with said latch upon over-temperature conditions and
holding said latch in a released position until relief of
the over-temperature conditions.

7. An over-temperature safety gas valve particularly
adapted for hot water heaters, comprising a valve body -
having a chamber therein, an inlet into said chamber, an
outlet from said chamber, an annular valve seat between
said inlet and outlet and defining a fluid passageway there-
between, a valve engageable with said seat and having
a valve stem projecting through the passageway defined
thereby, a spring biasing said valve into a closed position,
a plunger extensible within said chamber and spaced
from said valve stem and parallel thereto, a spring re-
tractibly moving said plunger, a thermostatic element for
extending said plunger upon the presence of a pilot flame,
a lever engaging said plunger at one end and said valve
stem at its opposite end, said plunger being of a gener-
ally V-shaped formation and having an opening extend-
ing through the apex thereof, a pin extending through
said opening, an abutment member on said pin engaging
said lever at the apex thereof and forming a fulcrum
therefor, a reaction plunger carrying said pin, said re-
action plunger having a shoulder thereon and a reset pin
extending outwardly therefrom outside of said casing, a
pivoted latch, a spring for biasing said latch into en-
gagement with the shoulder of said reaction plunger, and
means for releasing said latch from said shoulder to re-
lease the fulcrum point of said lever and accommodate
said valve to close by the bias of its spring upon over-
temperature conditions comprising an extensible piston
engageable with said latch upon over-temperature condi-
tions and holding said latch in a released position until
relief of the over-temperature conditions, and a power
type thermostatic element secured to said valve body
having a casing on the outside thereof for immersion in
the hot water, and having a cylinder extending therefrom
having said piston mounted therein for extension there-
from upon predetermined over-temperature conditions.

8. In an over-temperature safety for gas hot water
heaters, a main burner gas valve including a valve body
having a valve chamber therein an inlet into said cham-
ber and an outlet therefrom, a valve controlling the
flow of gas through said outlet, a spring biasing said
valve into a closed position, a thermostat for opening said
valve having a plunger movable within said body upon
the presence of a pilot flame, a valve operating lever
engaged by said plunger and having operative engage-
ment with said valve, a fulcrum for said lever, a latch
holding said fulcrum in position to effect opening of said
valve upon movement of said plunger within said valve
body, a power type thermostatic element secured to said
valve body on the outside thereof for immersion in the
water being heated and having a piston movable within
said valve body to release said latch upon over-tempera-
ture conditions.

9. In an over-temperature safety device for gas hot
water heaters, a gas control valve having a valve body
having a valve chamber therein, an inlet into sajd cham-
ber, an outlet therefrom, a valve seat between said inlet
and said outlet, a valve engageable with said seat and
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having a stem extending therefrom through the opening
defining said seat, a spring biasing said valve into en-
gagement with said seat, means for opening said valve
upon the presenec of a pilot flame comprising a mer-
cury filled bulb adapted to be positioned adjacent a pilot
burner and heated by the flame thereof, a bellows ex-
panded by the gases created by the heating of said bulb,
a plunger movable within said body upon expansion of
said bellows, said plunger being spaced from and ex-
tending parallel with said valve stem, a valve operating
lever engaged by said plunger and engaging said valve
stem, a fulcrum for said Iever, a latch holding said ful-
crum in position to effect opening of said valve, a piston
engageable with said latch for releasing the same upon
over-temperature conditions and accommodating said
biasing spring of said valve to pivot said lever about said

10

first mentioned plunger and close said valve, and a
power type thermostatic element adapted to be immersed
in the water being heated and to extend said piston
to release said latch upon over-temperature conditions.
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