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My invention relates to thermostatic valves
and particularly to valves for controlling the
supply of gas or other heating agent to water
heaters, furnaces and the like. o

Gas burners are usually designed to oper-

ate most efficiently on a predetermined quan-

tity of gas at a predetermined E)ressure, and it
has been found that greater fuel economy is

~ obtained with a device employing a thermal-
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ly-controlled valve if the valve -is ‘opened
and closed with a quick action, than 1f the
valve is permitted to open and close slowly as
the thermal-responsive element is gradually
heated or cooled for, during such slow open-
ing and closing movement of the valve, the
burner is not operating at its maximum effi-

ciency, due to gradual changes in the quantity

- and pressure of the gas.
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5 above stated purpose

One object of my invention is to provide
a simple thermally-controlled valve mecha-
nism wherein the fuel supply valve is actuated
to open and to closed positions with a snap ac-
tion in response to predetermined movements
of the thermal-responsive element for the

v

Another object of my invention is to pro-
vide a thermostatic valve, having the above
characteristics, that may be applied to water
heaters, furnaces, ovens and, 1n fact, any ﬂﬁ-
paratus requiring temperature control of the
supply of a heating agent. '

Another objeet of my invdntidn i8 to pro-

vide a thermostatic valve wherein the mech-
anism for actuating the valve is of simple and

5 durable construction and wherein the spring

for actuating the valve with a snap action
may be adjusted to meet different tempera-
ture control requirements. . -

. Another object of my invention is to pro-
vide a.thermal responsive valve with a snap
action spring of the over-center type that is
inexpensive to manufacture, that is uniform
and reliable in operation and which is readily
adjustable. : o

- Another object of my invention is to pro-
vide a thermostatic valve wherein the valve
is so connected to the;thermal-responsive ele-

mse_to predetermined
and wheggin adjustments

-nism shown in Fig. 1;

"13 (see Fig. 5). The gas
is provided with a restricted passage 14 that

| independently of the

Application for

may reédily be made to vary the range of the

device or the temperatures at which the valve
operates to open or close the gas supply. ‘

These and other objects, that will be made

apparent throughout the further description
of my invention, are attained by means of
the apparatus hereinafter described, and
illustrated in the accompanying drawings,
wherein:

Figure 1 is a longitudinal section through
the thermostatic vaTve; ’

 Fig. 2 is a bottom plan view of the mecha- .
nism shown in Fig, 1; '

Fig. 8 is a top plan view of a fragment of |

the valve casing showing the over-center, snap
action spring employeg

Fig. 4 is a fragmental sectional view of a
detail of the over-center spring, and

Fig. 5.is an elevational view of a water
heater to which the improved thermostatic
valve is applied. '

in the valve mecha-
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Referring to the drawings, the apparﬁtus '

includes a gas valve casing 6 having a fluid
supply chamber 7 and a fluid delivery cham-
ber 8, the former being provided with a
threaded nipple 9 for receiving a union con-

mnection of the gas supply pipe 11 and the lat-
. ter being provided with an internally thread-

ed sleeve 12 for receiving the gas delivery pipe
&g 1i ch pb ’
elivery chamber

is controlled by a plug valve 15 by means of

which the 'sup{ﬂy of gas to the gas chamber .

may be manually controlled.
ommunication is established between the

supply chamber 7 and the delivery chamber 8.

by means of a port or passage 16 that is sur-
rounded by a valve seat 17 that cooperates
with a velve.18 for closing the. 16. The
valve ispermally yieldingly held in clos «d po-
sition by a helical spri

cap 21 threaded into the casing 6.

The valve 18 is moved. to open position by

a floating valve stem or plunger 22 that 18
made in two sections, an upper section or part:
23 and a lower section or part 24 that tele-
scopes, at its upper end, into a bore in the

lower end of the section 23 and also is slidably
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19 ‘which engages
the valve and is supported upon a removable:
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received in a guide provided therefor in the
upper wall of casing 6. The ends of the sec-
tion 23 are threaded, the lower end thereof
being adapted to receive a pair of locking nuts
25 and 26 between which an over-center snap
action spring element 27 is clamped. The

“upper end of the stem section 23 is provided

with a pair of adjustable nuts 28 and 29 be-
tween which a spacing sleeve 31 is clampead.

‘The lower end of the stem 22, constituted
by the sections or parts 23 and 24, extends into
a bore 32 of the valve 18'and engages a thread-
ed adjusting screw 33 that is locked in ad-

- justed position by a nut 34. The adjusting

15

20

25

30

35

- notched end edge that fits within a slot 45
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screw regulates the degree of opening of the

valve as a result of the action of the over-cen-
ter spring 27. When the spring 27 is retract-
ed relative to the valve 18 the lower end of
the part 24 moves away from the screw 33 so
that lost motion is afforded in the subsequent
opening of the valve by the spring.

The upper end of the valve stem 22 is con-

nected to a thermal-responsive element or le-
ver 35 that is pivoted on a shaft 86 extend-
ing transversely of a protecting casing 37
that is secured to the valve casing by means
of screws 38 that engage lugs 39 on the cas-
ings. The free end of the lever 85 is provided
with a hole 41 through which the sleeve 31
freely operatesand it will be seen that a lost-
motion connection is provided by the sleeve
31 which separates the nut. 28 and 29.
- The free end of the lever 35 is normally
urged upwardly by a helical spring 42 and
the tension of the spring may be varied by
adjustment of the threaded spring seat 43
that has threaded engagement with the upper
wall of the casing 6.

The. over-center spring element 27 com-
grises a flat leaf spring in the form of a cross

aving four radial wings 44 each having a

cut in each of four lugs 46 that are attached
to, or integral with, the casing 6 and which
are equidistantly spaced about the axis of
the stem 22, as indicated in Fig: 3. Each lug
is provided with an adjusting screw47having
a tapered end that engages the notched edge
of the wings 44 and prevents rotary displace-
ment of the spring. The spring 27 by virtue
of its four point support is held not only con-
centric with the valve 18 but in a plane sub-
stantially parallel therewith.

The inclined surfaces of the pointed adjust-
ing screws engage the ends og the wings 44
and confine them against radial expansion.
It will be understood that, when the over-cen-
ter spring 27 is properly adjusted, the wings
44 are bowed upwardly or downwardly, as
indicated in Fig. 1, and that, when the stem
22 is moved upwardly or downwardly, the
central portion of the spring is displaced first,
thus forming an 8 curve in the wings be-
cause they cannot expand radially. When
the center of the spring passes a predeter-
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mined point or plane, the wings reverse their
position abruptly and move the stem either
upwardly or downwardly with a snap action.
Moving the screws inwardly against the ends
of the wings 44 increases. the resistance to
movement of the stem and increases the ve-
locity of movement of the stem after: it has

moved the spring over center. It will be seen,

therefore, that, by reason of the adjustability
of the springs 42 and 27 and the position of
the stem 22 with respect to the valve 18 and
the thermal-responsive lever 35, the operation
of the valve may readily be regulated to suit
different operating conidtions.

. The thermal-responsive lever isactuated by
a motion amplifying thermostatic device in-
cluding a lever 49 that is pivoted, at one end,

upon a knife edge fulcrum 51 and which

bears, at its other end, upon the lever 35 at
a point near the shaft 36. The lever 49 is
actuated by an adjustable pivot pin 52 that
is threaded into a metal plug 53 and locked
thereto by a nut 54. The plug 53 is mounted
for reciprocating movement within the end

of a copper tube 55 that has threaded engage-

ment with the casing 87 and which is closed at
one end. A porcelain rod 56 is disposed be-
tween the closed end of the tube 55 and the
plug 53. The co-efficient of expansion of the

porcelain being less than that of the copper

tube permits the pivot point to move toward

the end of the tube in response to the pressure -

applied by the spring 42 through levers 35
and- 49 and to thus permit the spring 19 to
close the valve. Contraction of the tube 55
causes inward movement of tlhie pin 52 and
consequent movement of the lever 35 against
the action of the spring 42 which results ulti-
mately in opening movement of the valve 18.

The casing 37 is provided with a threaded
extension 57 by means of which the thermo-
static valve may be connected to a. water or
steam tank or pipe or to an oven or furnace,
or other apparatus, the temperature of which
it is desirable to control. As shown in Fig. 5,
the device is connected to a water heater of
the simple tank type wherein the expansion
tube 55 extends into the tank 58. Theffelivery
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pipe 18 is connected to a gas burner 59 and -

the gas is lighted by a small pilot light 61
that burns continuously adjacent the burner.
Assuming that the valve is closed and the

over-center or off-centér spring is bowed up-
wardly and the lever 35 isin engagement with

the nut 28, as the water in the heater cools,
the tube 55 contracts and causes the lever 35
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to move into engagement with the nut 29. -
Subsequent movement of the lever will cause

the stem 22 to be depressed and to cause dis-
tortion of the over-center or off-center spring
27. However, no motion is imparted to the
valve during this movement of the thermal-
responsive lever 35 and the valve 18 remains
closed until the center of the spring 27 is
depressed over dead center, at which time the
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spring 97 will move the valve to full-open po-
sition with a snap action independent of
movement of the lever 35. The spring 27 is
stronger than the relatively weak spring 19
which serves only to close the valve 18 when
permitted to do so by the upward movement
of the stem 22. The adjustment screw 33

_regulates the distance that the stem may
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move the valve 18. ‘The farther in the screw
is adjusted, the greater will be the opening
of the valve. :

When the gas is allowed to flow to the burn-
er 59, it is lighted by the pilot light 61.- As
the temperature of the water rises, the tube 55
expands and permits the relatively strong
spring 42 to move the lever 35 upward. At
this time, however, the nut 28 is spaced from
the lever and permits of a predetermined
movement of the lever without effecting
movement of the stem. When the lever 35
engages the nut 28, it begins to lift the stem
and with it the center of the spring 27. The
valve remains open, however, until the sten
is moved and, when the spring 27 is moved
over center, the stem will be moved away up-
ward with a snap action,permitting the spring
19 to close the valve with a snap action and
to hold it closed. .

The temperature range of the device may,
therefore, be controlled by the amount of lost-
motion permitted between the lever 35 and

" the nuts 28 and 29 and by the adjustment of

the spring 27 to increase or decrease the move-
ment of the stem required to move the center

.of the spring over center or to cause it to re-

verse its position. It will be understood that

- the spring 42 is stronger than the spring 27
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and may actuate it through the medium of
the lever 35, and that the spring 27 is stronger
than the spring 19 and is capable of forcing
the valve open against the tension of the latter

‘spring. :

By reason of the several adjustments pro-
vided, the device is rendered applicable to a
variety of apilications without- substitution
of parts and the general construction is such
as to readily enable inspection and repair.

While I have illustrated and described but
one embodiment of my invention, it will be
apparent to those skilled in the art that va-
rious changes, modifications, substitutions,
additions and omissions may be made in the

apparatus illustrated without departing from

the spirit and scope thereof, as set forth in
the appended claims.
I claim: .

1. A thermostatic valve comprising a valve

for controlling the delivery of a heating
agent, a spring for normally yieldingly clos-
ing the valve, a thermal-responsive means
having a lost-motion connection to the said
valve for actuating the valve, a spring for
normally yieldingly retaining the thermal
responsive means in retracted position, and
an over center spring for actuating the valve

3

with a snap action in response to a.predeter-

mined movement of the thermal-responsive.

means,
2.-A thermostatic valve comprising a cas-

ing having a fluid inlet chamber and a fluid

outlet chamber provided with a port estab-
lishing communication between the chambers,
a valve for closing the port, a spring for yield-
ingly moving the valve to closed position,
a stem for the valve having a lost motion con-
nection thereto, a thermal-responsive means
for actuating the stem, and an over center
spring for moving the valve by means of the
stem to open position with a snap action in
response to a predetermined movement of the
thermal-responsive means.

3. In a thermostatic valve, the combination
with a valve for controlling delivery of a
heating agent, yielding means for normally
moving the. valve to closed position, and a
thermal-respousive means, of a stem con-
trolled by the thermal-responsive means for

moving the valve to open position, and an off--

center spring for moving the stem to two
separate positions with a snap action, a tele-
scopic lost motion connection betieen the stem
and valve whereby the said stem is relatively
movable with respect to the valve and so po-
sitioned with respect thereto that it moves
the valve to open position with a snap action
when moved to the one position and permits
the valve to be closed with a snap action when
the stem is moved to its other position by the
said spring. '

4. A thermostatic device comprising a-cas-

ing, a valve therein to be operated, spring

means on one side of the valve approximately
concentric therewith normally urging the
same toward closed position, a snap action
over-center element of spring material on
the other side of the valve approximately con-
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centric therewith and arranged to cause the

opening of said valve against the action of
said spring means, means between the over-
centerelement and said valveand substantially
coaxial therewith for communicating opening
movement to said valve, thermal-responsive
means, and means behind said over-center ele-
ment and substantially coaxial therewith for
forcing the same over dead-center in response
to a predetermined movement of the thermal-
responsive means.

5. A thermostatic device comprising a cas-
ing, a valve therein to be operated, spring
means on one side of the valve approximately
concentric therewith normally urging the
same toward closed

over-center element of spring material on the

other side of the valve approximately concen- .

tric therewith and arranged to cause the open-
ing of said valve against the action of said
spring means, means between the over-cen-
ter element and said valve and substantially
coaxial therewith for communicating opening
movement to said valve, a guide for said last

¥0sition, a snap action
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4.

mentioned means permitting reciprocatory
movement thereof, the said guide cooperat-

ing with said means intermediate the ends

thereof and serving to hold the same coaxial
with the valve ang over-center element and
the said means having lost motion operating
connection at one end with one of the two

elements just mentioned, thermal-responsive .

means, and means behind the over-center ele-
ment and substantially coaxial therewith for
forcing the sanie over-dead-center in response

~to a predetermined movement of the ther-
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mal-responsive means.

6. A thermostatic device comprising a cas-
ing, a valve therein to be operated, spring
means on one side of the valve approximately
concentric therewith normally urging the
same toward closed position, a snap action
over-center element of spring material on
the other side of the valve approximately con-
centric therewith and arranged to cause the
opening of said valve against the action of
said spring means, means between the over-
center element and said valve and substan-
tially coaxial therewith for communicating
opening movement to said-valve, a thermal-
responsive member, means behind said over-
center element and substantially coaxial
therewith for forcing the same over dead-
center in response to a predetermined move-
ment of the thermal-responsive member, and
means providing an adjustable lost motion at
of at least one of the last two men-
tioned means. ‘

7. A thermostatic device comprising a cas-
ing, a valve therein to be operated, spring
means on one side of the valve approximate-
ly concentric therewith normally urging the
same toward closed position, a snap action
over-center element of spring material on the
other side of the valve approximately concen-
tric therewith and arranged to cause the open-
ing of said valve against the action of said
spring means, means between the over-center
element and said valve and substantially co-
axial threwith for communicating opening
movement to said valve, a thermal-responsive
member, means behind said over-center ele-
ment and substantially coaxial therewith for
forcing the same over dead-center in response
to a predetermined movement of the thermal-
responsive member, and means providing an
adjustable lost motion at one end of each of

-the last two mentioned means.

8. A thermostatic device comprising a cas-
ing, a valve therein to be operated, spring
means on one side of the valve approximate-
ly concentric therewith normally urging the
same toward closed position, a snap action
over-center element of spring material on the

other side of and approximately concentric

with said valve and bearing by the edge there-
of in said casing at enough points radially of

the center of said"element to support the same -
-on a plane parallel with the valve, said ele- -
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ment having sufficint pbwer when forced one

way over dead-center to cause abrupt opening
of said valve against the action of said spring
means but being otherwise maintained under
spring tension tending to force the same
the other way over dead-center to retracted
position relative to the valve, means between
the valve and the element and substantially
coaxial therewith for communicating
ment from the center of said element to said
valve, thermal-responsive means, and means
behind the over-center element and substan-
tially coaxial therewith for forcing the same
over dead-center in response to a predeter:
mined movement of the thermal-responsive
means, - . S

9. A thermostatic device comprising a cas-
ing, a valve therein to be operated, spring
means on one side of the valve approximate-
ly concentric therewith normally urging the
same toward closed position, a snap action
over-center element ,o? spring material on the
other side of the valve approximately con-
centric therewith and arranged to cause the
opening of said valve against the action of
said spring means, a guide between the over-

center element and the valve and coaxial -
therewith, a valve stem separate from the.

valve and reciprocable in said guide for com-
municiting opening movement to the valve
when the over-center element is forced over
dead center, said ~tem having lost motion op-
erating connection with saiﬁ valve whereby
it will not commence to open the valve in
the initial movement of the over-center ele-
ment prior, to its reaching dead center, ther-
mal-responsive means, and means behind the

over-center element and substantially coaxial

therewith for forcing the same over dead cen-
ter in response to.a predetermined movement
of the thermal-responsive means.

10. A thermostatic device comprising a cas-
ing, a valve therein to be operated, spring
means on one side of the valve approximate-
ly concentric therewith normally urging the
same toward closed position, a snap action
over-center element of spring material on
the other side of the valve approximately con-
centric therewith and arranged to cause the
opening of said valve against the action of

said spring means, a guide between the valve .

and over-center element and coaxial there-
with; a valve stem separate from the valve
reciprocable in said guide operable at one
end by the over-center element and having
the other end fitting loosely in a central axial
recess provided in the valve, whereby the

~valve is free to take its own seat in closing
and the stem serves to hold the valve approxi--

mately centered, the said stem having lost
motion operating connection with the valve

in said recess so that it will not commence

to open the valve in the initial movement
of the over-center element prior to its reach-
ing dead center, thermal-responsive means,

move-:

70

75

80’

85

20

95

100

108

110

118

128

130



17,5044 s ‘ 5

and means behind the over-center element
-and’substantially coaxial therewith for forc-
ing the same over dead center in response to
a predetermined movement of the thermal-
responsive means: o
11. A thermostatic device comprising a cas-
ing, a valve therein to be operated, spring
means on one side of the valve approximate-
ly concentric therewith normally urging the
same toward closed gosition,v a snap action
over-center element of spring material on the
other side of the valve approximately con-
centric therewith, thermal-responsive means,
and means between the thermal-responsive
15 means and the valve and having lost motion
" operating connection with the latter for com-
municating abrupt opening movement to the
valve against the action of its spring means
through the medium of said over-center ele- -
g0 ment, said means comprising only two parts
both coaxial with the valve and over-center
element, the one part engaging one side of
the over-center element and operated by the
thermal-responsive means to force the over-
5 center element past dead center in response
to a predetermined movement of the thermal-
" responsive means, and-the other part being
disposed on the other side of thé over-center
element and being arranged when the over-
. go center element is snapped over dead center
to communicate abrupt opening movement
to the valve. . A ‘ :
In witness whereof, your petitioner has
hereto affixed its signature.

35 . ADOLF BELER, DM
By GRAYSON HEAT CONTROL, INC.,
: . ) _ Asgsignee.
By JOHN H. GRAYSON,
President.
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