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To all whomy Tt may CONCEr.: |

Be it known that I, WILLIAM PP. POWERS,
a citizen of the United States, residing at La
Crosse, in the county of La Crosse and dtate
of Wisconsin, have invented certain new and
useful Improvementsin Thermostats,of which
the following is a specification.

The object of this invention is to provide
improved means whereby the temperature of
an apartment is- auntomatically controlled.
These means comprise a steam-generating
chamber and appliances for utilizing the ex-
pansive force of the steam to operate a valve
or damper, a heating-flame to generate the
steam, and a thermostat to control the sup-
plyof the flame-producing fluidorgas. These
parts are so constructed and combined that
a flame of inoperative heating capacity is
constantly maintained, so that relighting 1s
unnecessary, and when the generating of
steam is necessary an increased flow of the
oas or flame producing fluid is caused, thus
increasing the flame to operative power.

In the preferred form of construction I
make use of a pressure-chamber having se-
cured therein a flexible diaphragm, the vibra-
tions of which are adapted to impart motion
to a valve or damper controlling rod. A wa-
ter-space is provided above the diaphragm,
which is in communication with the steam-
cenerator, the latter consisting of a closed
vessel having a heating-chamber beneath 1it,
in which chamber is located a gas jet or other
burner. A steam or vapor producing liquid
fills the pressure-chamber, the communicat-
ing ports, and partially or wholly fills the

generating-chamber. . Gas is supplied to the

burner through a pipe, the passage of which
is controlled by a valve, and the movement
of the valve is governed by a thermostat.
The preferred form of thermostat consistsot

a chamber bhaving a movable wall or dia-

phragm, the movement of which.is effected
by the vaporization of a volatile liquid con-
fined againstsaid wall. Aliquid will be used

which will vaporize at about the temperature
it is desired to maintain, and the arrange-
ment of parts is such tbat when this liquid
vaporizes it will move said wall against which
it is confined, thus opening the passage in
the supply-pipe and permitting the gas or
other flame produeing fluid to flow to the
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‘heating co1l.

burner, increasing the flame thereat, which
flame generates steam in the steam-chamber,
and the pressure of which, acting through the
water upon the diaphragm of the pressure-
chamber, moves the latter and actuates the
rod to open a ventilator or close a damper or
valve. | - |

I have also provided a safety device for
cutting off the supply of gas when more than
the needed pressure is developed at the dia-
phragm. | | _.

In the accompanying drawings, Ifigure 1 18
a sectional elevation, some of the parts shown

‘entire, of a device embodying my invention

applied to the closing of a valve in a steam-
Fig. 2 is a detail view of the
thermostat construction illustrated in FKig. 1.
Fig. 3 is a side elevation of a modified form
of thermostat, partly in section. Iig. 4 1s an
edge view thereof, and Fig. § is a plan view.

In the drawings, 6 indicates a pressure-
chamber, which is formed by an oval plate-6*
and a diaphragm 7, the edges of the dia-
phragm and said plate being secured to-
gether. . -

S is an operating-rod, which in this case is
the valve-stem of a steam-valve 9, sald stem
having on its upper end a disk 10, which 1s
held normally in contact with the diaphragm
7 by means of a spring 11, seated at its lower
end on a nut 12 and atits upper end against
a shoulder 13 on the valve-stem. An exten-
sion on the lower plate 6 is threaded at 14,

‘and a threaded handle 15 is applied thereto,

the bottom of which rests upon the collar on
the rod, whereby the valve can be closed by
hand by rotating the handle against the ten-
sion of the spring. |

Rising from the plate 6* is a flange 16, hav-

ing apertures 17 for the admission of air to

support combustion, and the body of the
flange is also perforated to provide the pas-
sage 18 between the pressure-chamber and
generating-chamber. The generating-cham-
ber 19 is formed by the two i1nverted cup-

shaped walls 20 21, whose lower edges may

be secured, respectively, to the outer and in-
ner sides of the flange 16. Communication
is established between the generating-cham-
ber and the pressure-chamber through the
apertures in the flange. The space beneath
the innercup-shaped wall provides a heating-
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chamber in which is secured the gas jet or |

burner 22. A small chamber is provided be-

low the lower end of this jet or burner by

means of a diaphragm 23, and a passage 24
1s formed through the plate 62, communicat-
Ing at its outer end with a pipe 25. The lat-
ter receives 1ts supply of gas through a pas-
sage 26, formed in an elbow 27, and this pas-
sage 1s controlled by a valve 28, having a stem
29, projected by a spring 29* into contact with
a movable wall or diaphragm 30, the edge of
which is secured between the margins of the
curved plates 31 32, and the former has pro-
vision for rotatably connecting it with the
gas-supply pipe. This provision comprises a
threaded collar orcoupling 33, having a flange
34, adapted to engage a flange 35 on a sleeve
30, connected with the exterior wall of the
diaphragm. | |

37 1s a cam which is secured to the mova-

- ble wall of the diaphragm, and which cam

bears against the end of the valve-stem, the
center of rotation of the cam being soadjust-
ed that the edge of the cam will impinge
against the end of the valve-stem. The dia-
phragm being turned by means of its sleeve-
connection, the cam, the face of which is
helically cut, will be adjusted to different po-
sitions with relation to the valve-stem, and
thereby the thermostat can be set to act upon
the valve-stem at a higher or lower tempera-
ture, as desired. The same result would be
accomplished by providing for extending ox
shortening the valve-stem, and the cam might
be dispensed with. | |

58 1s a plug-valve, by which the flow of gas
may be entirely checked, and 39 is a by-pas-
sage, which will supply a limited amount of
gasatall timesthroughthe pipe to the burner,
Lthe amount being gaged by the size of the
passage or by the valve 40, and sufficient in
quantity only to maintain a pilot light or
flame, which can be increased to operative ef-
fect by the opening of the valve by reason of
the action of the thermostat. |

In Figs. 3, 4, and 5 I have shown another
form of thermostat, which comprises an in-

verted - U-shaped tube 41, having one leg | the supply of steam or other heating agent is

thereof closed. Mercury is placedin this U-
shaped tube,and above it, at the closed end, is
a volatile liquid, (indicated at 42,) and which,

‘when volatilized, as indicated at 43, tends to

raise the mercury (indicated at 43%)
other leg of the U-shaped tube.
temperature is lower than the normal point
of vaporization of the volatile liquid, the

in the

mercury will stand higher in the leg of the
tube containing the volatile liquid than in
the other leg, and so action may be secured
at a temperature lower than the ordinary

boiling-point of the liquid used by reason of
the mercury standing higher in the leg con-
taining this fluid than in the other. In such
case the weight of the mercury tends to pro-

duce a vacuum inthechamber containingthe

fluid, and so lowers its point of vaporization.
It is evident that the greater the heat ap-

by means of a cord 45.

When the
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plied the higher the mercury will rise in the
leg having the open end. Within this open
leg, above the mercury, is suspended a float 44
This cord is carried
over a sheave 46, hung on a frame or yoke

70

47, the arms of which are preferably of spring-

wire,and the cord is then conducted to a drum

43, which 1s adapted to be rotatéd to raise or

lower the weight. 49 is a drop-valve con-
nected to the spring-frame, and which is
adapted to close a passage 50, which passage
corresponds to the one marked 26 in the el-
bow. - o o
A closed chamber is formed by the plate
51 and a flanged plate 52, and from this cham-

“ber a pipe 63 delivers. This deviceis adapted

to be secured to a gas-stub, through which
the flow of gas 1s automatically controlled by

{ the rise and fall of the mercury in the U-

shaped tube, influenced by the variations in
temperature, and which gas when permitted
to flow may be conducted to the burner shown
in. Fig. 1. When the weight is lifted by the
rising column of mercury, the valve is opened
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by the spring-frame above; and the same is

closed by the weight
cedes. |

The operation of the device illustrated in
Fig. 11s as follows: The thermostat being.ad-
justed to the required temperature by the
character of the liguid used therein or by the
adjustment of the cam on its movable wall
with relation to the valve-stem, if now the

temperature rises so asto volatilize the liquid |

in the thermostat, the flexible partition or wall
will be distended, and, acting through the cam
upon the valve-stem, will open the valve and
permit the flow of gas through the pipe and
into the chamber below the burner, thus in-

when the mercury re-
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creasing the heat of the flame within the

heating-chamber. This will act to heat the
confined liquid in the generating-chamber
and to generate steam or vapor therein, which
will force the liquid below it into the pressure-
chamber, flexing the diaphragm and moving
the operating-rod. This rod, if the device be
used as shown in Fig. 1, closes the valve and

cut off. The generation of steam or vapor

{ will be continued untilit hasexerted sufficient
force in the pressure-chamber to flex the

diaphragm 23, which will be so adjusted by
reason of its own elasticity or by suitable
spring-pressure that more force will be re-
quired to move it than is required to operate
the valve or damper. When this pressure is
attalned, the diaphragm 23 will be forced up-
wardly, thus sealing the lower end of the
aperture in the burner; but in order to per-
mit a supply of a limited quantity of gas in
order to-maintain the pilot-flame- the side
wall of the burner 22 has a minute aperture
22, through which a small quantity of gas
will be admitted. In this way sufficient press-

ure will be maintained to keep the valve
closed so long as the supply of gas is keptup
| by the thermostat. When the temperature
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in the room shall have fallen to such an ex-|

tent that the movable wall of the thermostat,
receding, allows the valve to close and shut
off the gas, (except the pilot-light,) then, the
heat being thus reduced, the vapor in the
pressure aud steam-gener a,tlno chambers will
condense, dlaphraﬂm 7 will Straln*hten out,
and the operating-rod 8 will be returned to
its first position under the influence of the
spring 11.

The device may be set for any temperature
desired, and is automatic throunghout its work-
ing Gy(zle.,

I do not intend to limit my invention to any
particular construction of device for control-
ling the flow of gas, except that a device must
be employed which will respond to said vari-

ations in temperature and automatically con-

trol said flow. Neither do I intend to limit
my invention to the use of water in the gen-
erating-chamber, asany vaporizable fluid may
be used.

I claim—

1. In a heat-controlling device, the eombi-
nation of a pressure- chamber having a mov-
able diaphragm or piston, & ffeneratmmeham-
ber communicating thereWIth to (3011‘[3111 a va-
porizable fluid, a g&s—bumer located in prox-
imity to said chamber, a pipe connecting
therewith for supplying
pipe, and a thermostat adapted to actuate the
valve, whereby to eontrol the supply of gas
to the burner.

2. In a heat-controlling device, the combi-
nation of a pressure- -chamber having a mov-
able diaphragm or piston toimpart motion to
an operating-rod, a generating-chamber in
communication with the pressure-chamber to
contain a vaporizable fluid, a gas-burner lo-

cated in proximity to the generating-cham- |

oas, a valve in the.

ber, a gas-supply pipe and a valve in the pipe,
a. thermostat adapted to actuate the valve to
control the main supply of gas,and a by-pas-
sage around the valve to admit a Iimited sup-
ply of gas to the burner to maintain a pilot-
light, substantially as described.

3. In a heat-controlling device, the combi-
nation of a pressure-chamber having a mov-

‘able diaphragm or piston to impart motion to
| an operating-rod, a generating-chamber to

contain a vaporizable fluid and communicat-
ing with the pressure-chamber, a chamber be-
low the burner having a movable side adapted
to be flexed by the pressure in the pressure-
chamber, whereby to seal the main apertfure
of the burner, a by-passage to the burner to
admit a limited supply of gas, a valve in the
gas-passage, a thermostat adapted to actuate
the valve, whereby to control the main supply
of gas, and a by-passage around the valve to
supply a limited amount of gas to maintain a
pilot-light, substantially as deseribed.

4. In a heat-controlling device, the combi-
nation of a pressure- _chamber having a.mov-

able dmphmnm or piston to impart motion to-
an operating-rod,a oenerating-chamber, a gas-

burner in proumﬂay thereto a valve 1n the

cas-passage, a thermostat comprising curved

platesﬂ and a flexible diaphragm becured be-
tween them, providing
avolatileliquidin contactwith the diaphragm,
and a cam on the diaphragm to engage the
valve-stem, said plates being adjustably se-

o a chamber to contain
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cured with relation to the valve-stem, whereby -

to secure action thereon at varying tempei‘a-
tures, substantially as described.
WILLIAM P. POWFRS
Witnesses: _
FREDERICK. C. OODWIN,
C. C. LINTHICUM. -
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