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No. 764,819.

UNITED STATES

Patented July 12, 1904.

PAaTENT OFFICE.

WILLIAM P. POWERS,

OF CHICAGO, ILLINOIS.

THERMOSTAT.

SPECIFICATION forming part of Letters Patent No. 764,819, dated July 12, 1904.

Application filed May 6,1901. RSerial No. 53,930.

(No model.)

To all whom it may concerw:

Be it known that I, Wirriam P. POwERs, of
Chicago, county of Coolk, and State of Illinois,
haveinvented certain new and useful Improve-
ments in Thermostats, ot wluch the following
1s a4 specification.

My invention relates to that class of ther-
mostats which is used tfor controlling the sup-
ply of a motor fluid to diaphragm or other
fluid-motors and is particularly or especially
adapted for usein temper ftturc-rcﬂ‘ulatmﬂ' aP-
paratus.

My invention relates, primarily, to a con-
struction wherein a thermomoter or expansi-
ble disk is made to control in a graduated
manner the air-supply; and it consists in the
combination,with such disk,of aprimary valve

located in the pressure-fluid-supply passage.

and an escape-valve, both of said valves being
thermostatically controlled,so that not only 1s

a oraduated supply of air furnished, but waste |

of air 1s avoided, and the supply and escape
valves are so related as to insure their proper
operation and avoid the necessity for fine ad-
justment and for readjustment.

My invention further relates to the combi-
nation,with this primary valve mechanism, of
a Seccnclary valve mechanism comprising sup-
ply and waste valves controlled by diaphragms
which are subjected tothe graduated pressure,
said diaphragms being of unequal size and the
dmphl A0TNS bcmo so arranged that when the
malin supply of alris tur nccl on or off thee
iscumulative on the diaphragms, which results
in a full pressure or complete discharge of the
motor fluid and a positive movement of a

motor for controlling a valve or other posi-

tively-acting device.

My invention 1s 1llustrated in the accom-
panying drawings, in which—

Figure 1 is a front elevation of the thermo-
stat. Hig. 2 1s a central longitudinal sec-
tional elevation enlarged. Fig. 3 is a detail
view of the cap forming a portion of the alr-

- passages for the scccnclaw valve, and Fig. 4

is a general view showing the subjcct -matter
of the invention in its operative relation to the
alr-supply and motors.

In the drawings let 5 represent a frame 1n

so the formof a castingand upon which ismount-

Tect -

the passage 18 to the damper-motor.

ed a pivoted lever 6, carrying an expansible

disk 7, which is conveniently clamped between

the -arms 8. The disk contains within 1its
chamber a volatile liquid having a boiling-
point somewhat less than the temperature at
which the device 1s to operate.

Within the frame 5 is provided a passage
9, to which a motor-fluid-supply pipe will be
connected This passage leads to a graduated-
pressure chamber 10, the entrance to the
chamber being controlled by the primary sup-
ply-valve 11.  Said valve is normally pressed
toward its seat by the spring 12. At its lower
end it rests upon the head of the primary es-
cape-valve 138, which valve is normally pr essed
away from its seat by the spring 14. The
valve-body 15 is carried by a flexible dia-

phragm 16, which constitutes a movable wall

of thc chambcr 10. Through this valve-body

is provided an escape-aperture 17, which 1s

controlled by the escape-valve 13. A passage
18 communicates with the chamber 10 and af-
fords one path or conduit for the air or other
motor fluid which flows through the thermo-
stat and the supply of which is graduated or
controlled by the movements of the expan-
sible disk. This passage 18 is designed to
communicate with a pipe or other passage
leading to a motor which may control one or
more dampcls with a gradual motion, as here-
inafter more par tlculal ly deseribed. The vol-
atile liquid within the chamber of the expan-
sible disk being such that it will be converted
into a gas at a temperature somewhat lower
than that at which the thermostat is set, upon
a rise in temperature the expansion of the
liquid will cause an expansion or distention
ci the walls of the disk, and this in turn
will impart & movement to the valve-body 15
and will flex the dlaphl aom. It is assumed
that the pressure in chambel 10 will be such

as to counterbalance the pressure of the ex-

pansible disk when the temperature is at or
near the desired point. Upon this assump-
tion the inward movement of the diaphragm

16 will tend to move the valve 13, and through

it open the primary valve 11, thus aclmlttmo
air to pass through the primary supply- V&lVB
11 into chamber 10 and thence to low through
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alr passing through the chamber 10 of course
exerts a pressure tendinge to return the dia-
phragm 16 and acts in opposition to the move-
ment of the expansible disk. When the air-
pressure in chamber 10 equals the pressure of
the thermostatic disk, the primary supply-
valve 11 returns to its seat, and the primary
escape-valve 13 1s also returned to its seat,
the spring 12 being stronger than the spring
14. Thus an equilibrium 1s maintained until
there is a further variation in temperature.

If now the temperature falls below the pre-

determined point, the disk will contract and
exert less pressure. The pressure remalning
constant within the chamber 10 will flex the
diaphragm 16 outwardly, moving the valve-
body 15 and permitting the escape-valve to
open. The pressure will then be relieved by
the escape of air through the escape-passage
17 until the pressure within the chamber 10
and the disk-pressure again come into equi-
librium.

From the foregoing descmptmn 1t Wlll be

seen that the waste-passage 17 is open only

for a brief time necessary to restore the
equilibrium of pressures between the air-
chamber and the disk, the supply and waste
valve being closed at all times except when
there 1s asuficient variation of temperature to

cause thermostatic action. It will also be
seen that as one of the valves 11 13 is always
closed there is not at any time an open pas-
sage for the motor fluid to the atmosphere,
and the air which is wasted is only that which
has already passed the primary supply-valve
and is contained within the graduated-pres-
sure chamber and the damper—motor connec-

tions.
In order to adapt the thermostatic device

above described to the control of the motor
fluid for a quick and positively-acting dia-
phragm or other motor adapted to actuate a
steam cut-off and supply valve, I have shown
a secondary valve mechanism which will now
be described. This secondary valve mechan-
ism 1S In comimunication with the supply-
passage 9 and the return-passage 18. The

supply-passage 9 passes through a cap 19,

having an annular groove 20, a Straight pas-
sage 21, and a port 22. The cap i1s held by
the sleeve-nut 23, and a packing-ring 24, per-
forated at the passages, is applied between
the cap and the frame. 25 represents the sec-
ondary supply-valve which controls the port
29, leading into a full-pressure chamber 26.
which has an outlet 27 communicating with
the motor actuating said steam cut-off and
supply valve. A portion of the walls of the
passage 18 1s composed of two diaphragms
28 29, which are of unequal areas. The dia-
phmo‘m 28 constitutes a movable wall of the
chamber 26, and diaphragm 29 is affixed to a
plate 30, the central portion of whi
hub-like or annular form and overlies the
diaphragm 28 by means of the flange 31.

ch 1s of

764,819

This hub-like central portion is apertured for

the passage of the longitudinally-grooved stem

of the secondary escape-valve 32, said valve-
stem being extended 1n contact with the sec-
ondary supply-valve 25. The spring 33 is
arranged to exert pressure upon the dia-
phragm-plate 30, and a spring 34 exerts pres-
sure upon the head of the esecape-valve 32,
normailly tending to keep 1t closed and also
tending to hold valve 25 upon its seat, spring
34 bemng stronger than spring 35. which ex-
erts a contrary pressure on said secondary
supply-valve. The spring 33 is connected to
an immovable part of the framework, while
the spring 34 is connected to the plate 30,
which is movable with the diaphragm. I‘rom
this 1t results that the spring 33 exerts a
pressure upon the diaphragm-plate 30 tend-
ing to move the same toward the secondary
supply valve, and thus permitting the spring
34, through the secondary escape-valve, to
oljer&te du*ectly upon and hold closed the
secondary supply-valve. Normally the sec-
oncdary escape-valve remains open and the
secondary supply-valve 25 closed. The air in
the chamber 26 and the passage 27, connect-
ing with the motor chamber or cy lmder will
thus be dischar ged to the outer air.
the spring 33 tends to move the diaphragm
in one direction, the air coming from the pri-
mary supply-valve through the graduated-
pressure chamber 10 and the passage 18 exerts
a pressure upon the diaphragm 29 in oppo-
sition to thespring. Obviously, also, the air-
pressure 1n passage 18 tends to flex the dia-
phragm 28; but by reason of the difference in
area between the diaphraems 28 and 29 and
the fact that they are rigidly connected the
resultant motion is in opposition to the spring
33. Assuming that the motor-chamber sup-
plied by the passage 27, said passage to the
motor-chamber, and the full- -pressure cham-
ber 26 are all depleted the secondary supply-
valve 25 will be closed and the secondary es-
cape-valve 32 open, and under these conditions
the heat will be admitted to the apartment to
be controlled. When the temperature caused
by such admission of heat reaches the desired
point, thermostatic action will take place, air
will be admitted through the primary supply-
valve 11, as before described, and through the
passage 18 until the differential pressure upon
the diaphragm 29 exceeds that of the spring
33. The result will be that the spring 83 will
be overcome and the valve 25 allowed to open
to admit a supply of motor fluid through the
port 22 into the chamber 26, which will then
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be closed to the atmosphere by the seating of

the secondary escape-valve 32. The air-pres-
sure entering the chamber 26 now acts in con-
junction with the air- pressure admitted by
the primary valve and coming through the
passage 18 to move the dl&phl A0S 28 29 1n
the same direction, and thus cotperating, in-

. surea fulland complete movement of the heat-
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supply valve to be controlled by the motor
fluid passing at undiminished pressure through
The graduated pressure com-
ing through the passage 18 from chamber 10

ficient to initiate an outward
movement of the diaphragm 29,sufficient, how-

ever, to cause a slight opening of the valve

95. Theair thus passesslowly at first through
the port 22; but as soon as it has filled the
chamber 26 and 1ts connections, so as to exert
pressure on the diaphragm 28, the combined
pressure is sufficient to insure a quick and

complete opening of the valve 25 and an ad-

mission of the full motor-fluid pressure di-
rectly to its motor-chamber. This results in

closing tightly the steam-supply valve, and

the valve 25 will remain open and the valve
392 closed until there be again a thermostatic
action by reason of the cooling off of the apart-
ment under control. This cooling results in
a contraction of the disk and a lessening of
the pressure in the chamber 10 and passage 18
until the spring 33 preponderates over the

combined pressure in the passage 18 and the

chamber 26. Thereupon the diaphragm 29
will be moved inwardly and the spring 34 will
act through the valve 32 to push valve 25 to
1ts seat.
chamber 26 is cut off, and upon the continued
movement of the diaphragm 29 valve 32 will
be open and the chamber 26 and its connec-
tions will be again depleted. The valve 32
opens slowly at first; but the air escaping from
the chamber 26 subtracts from the power op-
posing the spring 33, and this results in a
cumulative action upon the diaphragm 29 and
insures the full opening of the valve 32 for
the depletion of the motor-chamber.

In Fig. 4 of the drawings I haveillustrated
in a general view the relation of the thermo-
stat hereinabove described to the air-supply
and the motors controlling the valve of the
radiator and the damper in the air-duct. Re-
ferring thereto, A represents the compressed-
air supply; B, the pipe leading therefrom to
the passage 9 of the thermostat; C, the pipe
leading from the passage 27 of the thermostat
to a motor D, controlling the valve of the
heater K, and K the pipe leading from the
passage 18 of the thermostat to the motor (.,
controlling the damper H in the warm-air
duct 1.

I claim—

1. In a thermostat the combination with a
frame having inlet and outlet passages for a
motive fluid, and also having a motive-fluid
chamber in communication with both of said
passages, said chamber having an apertured
movable wall, of an escape-valve controlling
the aperture through said movable wall, a
supply-valve controllmﬁ' the communication
between the motive- ﬂmd—supply passage and
the motive-fluid chamber and contacting said
escape-valve, means for holding one of said
valves normally closed, an expansible disk,

When seated, the supply of air to

and means whereby the expanding movement

of said disk isimparted through said movable

‘wall and escape-valve to the supply valve to
open the latter, substantially as described.

2. In a thermostat the combination with a
frame having inlet and outlet passages for a
motive fluid, and also having a motive-fluid
chamber in communication with both of said
passages, said chamber having a movable wall
carrylng an apertured Valve member, of an

escape-valve controlling the aperture of said

valve member, a qupply-valve controlling the
communication between the motive-ﬂuid—sup-
ply passage and the motive-fluid chamber and
contacting said escape-valve, means for hold-
ing one of said valves normally closed, and an
expansible disk adapted
movement to contact sald valve member and
through the interposed escape-valve effect the

opening of the supply-valve, substantially as
described..

3. In a thermostat the combination with a
frame having inlet and outlet passages for a

i motive fluid, and also having a motive—ﬂuid

chamber In communication with both of said
passages, of a flexible diaphragm constituting
one wall of said chamber, a valve member car-
ried by said diaphragm and having an escape-
aperture therethrough, an escape-valve con-
trolling said aperture, a supply-valve control-
Jing the communication between the motive-
fluid -supply passage and the motive-fluid
chamber and contacting said escape-valve, a
spring normally holding the supply-valve
closed and acting through such valve to also
hold the escape-valve closed under certain
temperature conditions, a lighter spring nor-
mally tending to open said escape-valve, and

‘an expansible disk adapted in its expanding

movement to actuate saild valve member and
through the interposed escape-valve effect the
opening of the supply-valve, substantially as
described.

4. In a thermostat the combination with a
frame having a motive-fluid-supply passage,
a tull-pressure-outiet passage and a graduated-
pressure-outlet passage in thermostatically-
controlled communication with said supply-
passage, sald frame further having a gradu-
ated - pressure chamber lnterposed 1n said

“graduated - pressure - outlet passage, opposite

walls of which are composed of rigidly-con-
nected diaphragms of unequal areas, and a
full-pressure chamber having a wall formed
by the smaller of said diaphragms and in com-
munication with said supply-passage and said
full-pressure-outlet passage, of a supply-valve
controlling the communication between said
supply-passage and said full-pressure cham-
ber, said valve being automatically controlled
by the movement of said diaphragms under
the variable pressure of the graduated imotive

fluid passing therebetween, substantially as
described.
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frame having a motive-fluid-supply passage,
a full-pressure-outlet passage and a graduated-
pressure-outlet passage in thermostatically-
controlled communication with said supply-
passage, sald frame further having a gradu-
ated - pressure chamber mterposed in said
ograduated - pressure - outlet passage, opposite
walls of which are composed of rigidly con-
nected diaphragms of unequal areas, and a
full-pressure chamber having a wall formed
by the smaller of said diaphragms and in com-
munication with said supply-passage, said full-
pressure-outlet passage, and the atmosphere,
of a supply-valve controlling the communica-
tion between said supply-passage and said full-
pressure chamber, an escape-valve controlling
the communication between said full-pressure
chamber and the atmosphere and normally

contacting said supply-valve, said valves be-

ing automatically controlled by the movement
of sald diaphragms under the variable pres-
sure of the graduated motive fluid passing
therebetween, substantially as deseribed.

6. In a thermostat the combination with a
frame having a motive-fluid-supply passage,
afull-pressure-outlet passage and a graduated-
pressure-outlet passage 1n thermostatically-
controlled communication with sald supply-
passage, sald frame further having a gradu-
ated - pressure chamber interposed in said
oraduated - - pressure - outlet passage, opposite
walls of which are composed of rigidly-con-
nected diaphragms of unequal areas, and a

(64,819

full-pressure chamber having a wall formed
by the smaller of said diaphragms and in com-
munication with said supply-passage, said full-
pressure-outlet passage, and the atmosphere,
of a supply-valve controlling the communica-
tion between said supply-passage and said full-
pressure chamber, an escape-valve controlling
the communication between said full-pressure
chamber and the atmosphere and normally
contacting said supply-valve, a spring nor-
mally forcing said diaphragms toward said
supply-valve, a spring acting upon and tend-
ing to seat said escape-valve and through the
latter to close said supply-valve, and a spring
tending to open said supply-valve when the
latter is relieved of the pressure of the escape-
valve spring, substantially as desecribed.

7. Inatemperature-regulator, the combina-
tion of a main conduit leading from a source
of fluid under pressure to a fluid-pressure mo-
tor, a primary valve governing said conduit,
a branch conduit leading from said main con-
duit to a second pressure-motor, a secondary
valve governing said branch conduit, thermo-
statically-operated means for operating said
primary valve, said secondary valve being ar-
ranged to be opened by said ﬂmd after 1t has
1}‘1886(]_ said primary valve.

WILLIAM P. POWERS.

Witnesses:
Louts T. MANN,
SAMUEL N. PoxND.
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