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REGULATOR COMPANY, OF CHICAGO, ILLINOIS. |

THERMOSTAT.

SPECIFICATION forming part of Letters Patent No. 730,816, dated June 9, 1903.
Application filed September 4,1900. Serial No, 28,895, (No model.) N

To all whom tt may conceri: |

Be it known that I, EDWARD W. COMFORT,
a citizen of the United States, residing at Chi-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Thermostats, of which the
following is a full, clear, and exact specifica-
tion. ’ |

My invention relates more particularly to
that class of thermostats designed to be ac-
tnated by difference of temperature for con-
trolling the supply to a fluid-pressure motor,
usully a compressed-air -motor, which oper-
ates the heat-controlling device, usually a
steam-supply valve; and my invention has
for its primary object to provide a thermo-
stat of this general character which shall be
compact, simple, and inexpensive and at the
same time highly sensitive and efficient, a
farther object being to house the valve or
valves and operating mechanism which con-
trols the fluid-pressure directly within the ex-

pansible member which actuates such mech-

anism. ' |

In accordance with myinvention I provide
a thermostat having an expansible member,
preferably in the form of a tube of rubberor
like expansible material, said tube forming
part of the exterior inclosing casing of the
thermostat, whereby the same may be sub-
jected to changes of atmospheric temperature
while ineclosing operative parts of the valve
mechanism. A pair of removable plugs or
parts are mounted, respectively, at the op-
posite ends of said expansible member, one
of said parts being provided with inlet and
outlet duets for the passage of the fluid, the
severdl parts of the valve-operating mechan-
ism being mounted upon the plugs. 1 pref-
erably associate the valve-operating mechan-
ism with the plugs, so that said mechanism
is separable at some convenient location and
so that by the removal of the plugs the valve-
operating mechanism will be withdrawn from
the expansible tube. DBy this construction

of separable valve-operating mechanism a

portion of the mechanism is carried upon
each plug and the withdrawal of the plugs
serves to separate the separable parts of the
mechanism and to withdraw the rame from
the inclosing tube.

|

I preferably construct the operating mech-
anism so that the valve-operating lever 18
carried upon one of the plugs, while a pres-
sure-pin is carried upon the other plug and
is adapted when the parts are assembled to
engage and move the operating-lever. The
contact between the pressure-pin and the

| operating-leverconstitutes the separable con-

nection which permits the ready removal of
the plugs. |

"In the said drawings, Figure 1 isa vertical
longitudinal sectional view of my improved
apparatus. Fig. 2 is a similar section of the
lower end of the hollow expansible member
or tube, showing a slight modification, here-
inafter described, in which the exhaust from
the valve-motor is controlled by variation in
temperature.
view of the said tube, showing the preferred
manner of arranging the valve mechanism
therein; and Fig. 4 is a transverse sectional
view taken on the line 4 4, Fig. 2, also show-
ing such preferred arrangement.

- Referring more particularly to the construc-
tion shown in Fig. 1, 1 represents a hollow

Fig. 3 is a transversesectional
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expansible member, preferably a cylindrical

tube composed of gutta-percha, which 1s
threaded at each end and has secured in the

‘bottom end thereof a plug 2 and in the upper

end a plug 3. In the plug 2 are formed two
ports 4 5, the former of which communicates

| with a pipe 6, which leads to the usual or any

suitable valve-motor for actuating the valve
or other device which controls the heat, usu-
ally asteam-supply valve,which admits steam
to the radiator, and connected with the port
5 is a pipe 7, which leads to a source cof some
suitable fluid under pressure, such as com-
pressed air, and which port 5 admits the com-
pressed-air or fluid pressure to the interior ot
the hollow expansible memberor tube 1. The
plug 2 at a point above the port 5 may, if de-
sired, be provided with a chamber containing
suitable filtrant 8, held in place by a pivoted
cover 9 for extracting any dirt or particles
that might pass with the air into the tube 1,
and the upper end of the port 4 terminates

in a valve-seat 10, upon which is adapted to

rest a valve 11, the seat 10 being preferably
composed of a material of a different density

| or degree of hardness from that of the valve
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11 to insure perfect seating of the valve. The |

valve 11 is formed on an elongated lever 12,
which is provided at its upper end with a
transverse arm 13, and this arm issupported
by a flexible elastic support, preferably com-

posed of a spring-blade 14, which 1in turn is |

supported on the upper end of an upright

- rod 15, whose lower end is secured in a boss
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as i3 well understood,

16 on the plug 2, both the lever 12 and the
support 15 extending longitudinally of the
tube 1.- The spring 14 exerts a normal tend-
ency to remove the valve 11 from its seat 10
and permit any pressure fluid contained 1in
the tube 1 to escape through the pipe 6 to the
valve-motor, and thereby effect the closing
of the heat-regulating valve or device, which,

ically opened by a spring when the fluid-
pressure is shut off at the thermostat by the
contraction of the tube 1. This closing of
the port 4 by the contraction of the tube 1 is
effected In my invention by some suitable
operative connection or relation between the
valve 11 and the tube 1.
have shown the plug 3 provided with a socket
17, in which 1s seeured the upper end of a

nut 18 by means of lateral pins 19, whieh |

project from the sides of said nut and engage

in vertical slots 20 in the sides of the socket

17. On the lower side of the nut 18 is formed
a cup 21, which 1s serewed into a cap 22, hav-
ing a perforation 23, through which passes a

pin 24, bearing at its lower pointed end in 4

seatl 25, formed in the upper side of the arm
13, and bearing at its upper end under a fol-
lower 26, sliding in the cup 21 and having in-
terposed between it and the nut 18 a coil-
spring or other suitable cushion 27. Sleeved
on the cup 21 and bearing between the socket
17 and the upper side of the nut 22 is a sec-
ond springorcushion 28, which exerts a tend-
ency to force the nut 18, and consequently
the pin 24, downwardly tothe lower extremi-

ties of the slots 20, while the spring 27 holds
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the pin 24 from slippinn' upwardly through
the perforation 23 excepting when abnor-
mal pressure is exerted thereagainst. The

upper end ol the pin 24 may be provided

with a conical head 24* for preventing the
same from dropping out of the perforation 23.
With this construction it will be seen that

when the tube 1 contracts as a result of a re-

duction of temperature the point or pin 24
will bear upou the arm 13 with a pressure
equal to the tension of thespring 27, and thuas
offect the closing of the valve 11, and it is also
seen that should such contraction continue
after the valve 11 is seated the additional
motion will be absorbed by the spring 27 with-

out injury to the valve or its supporting

mechanism. In order that the point or pin
24 may be adjusted with relation to the arm

13 after making the operation of the device

agree with the thermometer, the nut 18 is pro-
vlded with an adjusting-screw 29, which is

threaded therein and passes loosely through

is usually automat-

In the drawings T

730,816

with a head 30, which bears on thé upper face
of the cap and acts as a valve to close the pas-
sage in the plug 3, through which the screw
29 passes, the head 30 being held against the
face of the plug 3 by the spring 23. If de-
sired, the head 30 may be provided with &
pointer or index 31 for indicating the adjust-
ment, graduations being marked on the faco
of the plug 3 as usual, if desired, and the
whole covered over by a cap 32. With a ther-
mostat thus constructed it will be seen that

all of the parts are inclosed within the ex-

pansible member, and the device is thereiore
very compact and simple in eonstruction and
may be secured whel ever desired by any suit-
able means.

In the form of my invention shown in ligs.
2 to 4, inclusive, I have illustrated a shn‘hb
modlﬁeam{)n or addition ,Whereby the exhaust
from the valve-motor is operated by the con-
traction of the expansible member. In one
end of ‘the tube 1 I locate the mechanism
which appears in Fig. 1 above the arm 13, and

in the other end I employ a plug 2°, which

may be similar in construction to the plug 2

excepting that it is provided with an addi-
tional valve-seat 33 and an additional port 54,
leading therethroungh and constituting an ex-
haust-port, while the pipe 6, which leads to
the valve-motor, instead of being controlled
by a valve, as in Fig. 1, is permanently open
to the tube 1 through a port 4* and a port 5%,
formed in the plug 2%, which is connected to
a sapply-pipe 7, 1s pr ovided with a valve-seat
39, against which 1 is adapted to rest the valve

11 supported by the lever 12 and actuated in
the manner already described with reference
to Kig. 1,1t being adapted to close the port 5*
when the tube 1 contracts, and thus shuat off
the supply of fluid-pressure to the tube, the
opening in the valve-seat 35 being so very
small that the pressure in the port 5* is in-
suflicient to unseat the valve 11. The port 5°
1s normally open during the expansion of the
tube 1, while the port 34 is normally closed
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during expansion of the tube by meansof an

additional valve 36, which is supported by a
lever 37, similar to the lever 12, already de-
scribed, and the lever 37 is in turn supported

on one end of a horizontal arm 38, which

Iatter is pivotally supported on a support
or standard 39, rising from pluag 2%, hy an
elastic flexible support, consisting - of a blade-
spring 40. The end of the a,r'm 38 opposite
that carrying the lever 37 is provided with a
bearing pin or point 41, the pivotal support
40 being located between the arm 37 and
point 41, so as to constitute a leverof the first
order of the arm 38, and the arm 13 carries a
pin or bearing-point 42 on the end opposite
the spring 14, so as to constitute of the arm
13 a lever of ‘the second order, and resting

‘upon these two pins or points 4142 is a yoke

43, whose under side is provided with seats

44, into which the points of the pin 41 42 en-
‘ter, the upperside of yoke 43 being provided

- the plug 3, but is provided above theplug 3 1 with a seat 45 for the pin 24 and the upper
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ands of the seats 44 being carried above the | portfora supply of fluid under pressure there-

lower end of the seat 45, so as to balance the
yoke 43 on the pins 41 42 and prevent dis-
lodgment or tipping thereof.

With the construction last deseribed it will
be seen that when the tube or expansible

member contracts under a reduction of tem- |
perature the fluid-supply to the tube 1 will |

be shut off by the valve 11 and the fluid-
pressure trapped in the valve-motor will be
permitted to escape through the pipe 6 and
port 4* into the tube 1, whence it discharges
through the port 34, the valve 36 being un-
seated by the downward movement of the
voke 43, thereby permitting the spring or
other automatic device of the valve-motor to
open the heat-supply valve or device, as usual.

When the tube 1 expands under an increase

of temperature, a reversal of this operation
takes place. In order, however, that the
port 5* may be closed before the port 54 is
opened and the fluid -supply of compressed
air thus prevented from leakingaway through
the exhaust, I provide means whereby the
pressure of the pin 24 will effect the actua-
tion of the valves 11 36 in succession and not
simultaneously. This may be brought about
by making the spring40stiffer than the spring
14 or by seating the pin 24 nearer the bear-
ing-point 42 than to the bearing-point 41.

In Figs. 3 and 4 a somewhat different ar-
rangement of the parts shown in Fig. 2 1s
iltustrated. In this latter arrangement the
yoke 43 is arranged diagonally with refer-
ence to the arms 13 38, and these arms In-
stead of being located in line, as indicated in
Fig. 2, are arranged side by side and substan-
tially parallel. It is obvious that this ar-
rangement of the parts enables me to place
them in a tube of comparatively smaller di-
ameter. o

Having thus described my invention, what
I claim as new therein, and desire to secure by
Letters Patent, is— - .

1. Inathermostat the combination of a hol-
low expansible member having an induction-
port for a supply of fluid under pressure, an
eduction-port for admitting said fluid under
pressure to the valve-motor and an exhaust-
port for permitting said fluid nnder pressure
to exhaust from the motor through said expan-
sible member, two valves for respectively con-
trolling the admission into said expansible
member through said induction-port and the
discharge therefrom through said -exhaust-

port, levers arranged within said expansible

member and secured to and supporting said
valves respectively, flexible elastic connec-
tions supporting said levers respectively and
mechanical meansoperatively connected with
said expansible member for oscillating said le-
vers onein advance of the other, whereby the
desired successive action of the valvesin open-
ing and closing their respective ports 1s se-
cured, substantially as set forth. |

.2. Inathermostatthecombinationof an ex- |
pansible tube and a base having an induction- |

to, an eduction-port for admitting said fluid
uander pressure to a valve-motor and an ex-
haust-port for permitting said valve-motor to
exhaust through said tube, valves for respec-
tively controlling said eduction and exhaust
ports, levers supporting said valves respec-
tively and extending longitudinally of said

‘tube, supports for said levers extending lon-
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gitudinally of said tube, transverse arms con-

nected with said levers respectively and flexi-
bly connected with said supports respectively,
a yoke arranged transversely of said tube and
diagonally with relation to sald transverse
arms and supported at opposite ends npon

said arms and an operative connection be-

tween said yoke and tube whereby said arms
will be oscillated by variation in length of

said tube, snbstantially as set forth.
3. Inathermostat, the combination with an

80

expansible member which also forms part of |

the exteriorinclosing casing of the thermostat,
of apair of independently-removable plugs or
parts arranged at opposite ends of sald ex-

pansible member, one of said plugs carrying

a valve-operating leveror levers and the other
a pin which separably engages said lever on

which it is adapted to exert pressure, said

plugs by reason of the separable engagement
of the pin with the lever being capable of re-
moval each independent of the other, substan-
tially as described. '

4. Ina thermostat, thecombination withan
expansible member which also forms part of
the exteriorinclosing casing of the thermostat,
of & pair of independently-removable plugs or
parts carried upon the opposite ends of said
expansible member, one of said plugs having
suitable valve openings or ducts and carrying
a valve-operating lever or levers within the
said member, and a part carried upon the
other plug adapted to impart the movement

of said expansible member to said valve-op-

erating lever or levers, substantially as de-
seribed. |
5. Inathermostat, the combination with an
expansible member which also forms part ot
the exteriorinclosing casing of the thermostat,
of independently-removable plugs or parts
mounted upon the opposite ends of sald ex-
pansible member and serving to limit the cas-

ing to the length of the member, and separa-

ble valve-operating mechanisminclosed with-
in said expansible member and interposed be-
tween said plugs or parts, the relatively sep-
arable portions of said valve-operating mech-

‘anism being earried upon the respective plugs

or parts, substantially as described. |
6. Inathermostat, the combination withan

expansible member which also forms the ex-

terior inelosing casing of the thermostat, of a
pair of independently - removable plugs or
parts mounted upon opposite ends of sald.ex-
pansible member, one of said plugs carrying
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suitable ducts and a valve-operating lever-or .
levers, the latter being located within the said™

member, and-a pressure-pin carried upon the




N
other plug or part and adapted to engage and
move said valve-operating lever or levers sub-
stantially as deseribed.

7. Inathermostat, the combination with an
expansible member Whleh also forms a part

of the exterior inclosing casing of the thermo-

~ sfat, of a pair of independently-removable

(O

- duets, a valve-operating lever or levers car-
ried upon said plug or part and extending -

I5.

20

25

- adapted to engage -the said valve-operating
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35

- the plugs, whereby when either plug is re-
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-~ ble elastic supports, and mechanical means

60

in the opposite ends of said tube, one of said

plugs or parts mounted respectively upon op-
posite ends of said expansible member, one
of said plugs or parts carrying suitable valve-

longitudinally of said member, a pressure-pin
suitably supported upon the other plug or
part and separablyassociated with said valve-
operating lever or levers to impart movement
thereto, substantially as described.

8. In a thermostat, the combination with a
tube of expansible material, of independently-

removable metallie plugs fitting respectively

plugs having suitable duects, a valve-operat-
ing lever carried upon said plug and extend- |
ing longitudinally of the tube, and a pres-
sure-pin carried upon the other plug and

lever to actnate the same, substantially as
described. -

9. Ina thermostat, the combination with an
expansible tube, of independentlv-removable
screw-threaded plugs adapted to be inserted
in the ends of said tube and to close the same
valve-operating mechanism inclosed wholly
within said tube and carried by the plugs
said mechanism beingseparable intermediate

moved from the tube the portion of the mech-
anism carried thereby is removed with it, sub-
stantially as described. |

10. In athermostat, the combination with a
hollow expansible member closed at one end
and provided at the other with a plug having
an induction-port for the admission of fluid
under pressure, an eduction-port and an ex-
haust-port, with a lever provided with a valve
adapted to control the induection-port, a sec-
ond lever provided with a valve adapted to

control the exhaust-port, both said levers be-

ing within the chamber formed by said hol-
lowmemberand plugand mounted upon flexi-

in operative contact with said levers and hol-
low member for oscillating the former so that
one of the valve- controlled ports is eleeed be-
fore the other is opened.

11.. In a thermostat the combination with
an expansible tube ha,vmg a base provided
with an induction-port, an eduction-port and
an exhaust-port, a lever extending longitudi-
nally of the tube, carrying a valve adapted
to control the induction-port and having a
transverse arm, a second lever also extending

longitudinally of the tube, carrying a valve

adapted to control the exhaust-port and hav-
ing a transverse arm, said levers being mount-
ed within the tube on flexible elasticsupports,

_.a yoke arranged transversely of the tube and

730,816

supported at opposite ends on said arms and

means in operative contact with said yoke and

.| tube whereby the levers will be oscillated by
_va.riatione in length of the tube.

12. In a thermostat, the combination with
a hollow expansible member closed at one
end and provided atthe other with a plug hav-
ing an induction-port, an eduction-port and
an exhaust-port, with a lever provided with a
valve adapted to control the induetion-port,

ing within the chamber formed by said hol-
low memberand plug and mounted upon flexi-
ble elastic supports one of which is made to
offer more resistance to a force tending to
move the lever mounted thereon than the
other, a connection between said levers and
means in operative contact with said connec-
tion and said tube for transmitting the move-
ment of expansion and eontractlon of the 1at-
ter to the connection. |

13. In a thermostat, the combination w1th
a hollow tube responsive to' temperature
| changes, of a port near one end of the same
and a valve to control the same, a valve-lever
to operate said valve located in the tube, a
flexible elastic support for said lever, and
means connected with the oppositeend of the
tube to engage and control the operation of
sald lever when the tube is affected by tem-
perature changes, substantially as described.
14. In a thermostat, the combination with
a hollow tube responsive to temperature
changes, of a port near one end of the same

to operate said valve extending longitudi-
nally within the tube, a flexible elastic sup-
port, for said lever, and means connected with
the opposite end of the tube to engage and
control the operation of said lever when the
tube is affected by temperature changes, sub-
stantially as deseribed.

15. In-a thermostat, the combination with
a hollow tube responsive to temperature
changes, of a plug fitting in one end thereof,
a port, a valve therefor, a standard mounted
upon said plug and extending into the .tube,
a valve-lever for operating said valve extend-
ing substantially parallel with said standard
and within the tube, a flexible elastic connec-
tion between said lever and said standard to
support the lever and permit its vibration,
and a projection from the opposite end of the
tube to engage and operate said lever when
the tube is aﬁeeted by temperature changes,
substantially as described.

'16. In athermostat, the combination with a
tube responsive to temperature changes, of a
plug fitting in one end thereof and having a
port, a Standard on said plug extending into
the tube, a

ally mounted upon said standard, said lever
having a long arm and a short arm, the long
arm being eubstantielly parallel with said
standard, a valve carried at the free end of
sald long arm to open and close said port, and

a second lever provided with a valve for con-
trolling the exhaust-port, both said levers be-

and a valve to control the same, a valve-lever
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a part extending from the opposite end of |

said tube to and engaging the short arm of
the lever, substantially as deseribed.

17. In athermostat, the combination with a
tube responsive to temperature changes, of a
plug fitting in one end thereof and having a
port, a standard on said plug extending Into
the tube, a lever also in said tube and having
a flexible elastic connection with said stand-
ard to support the lever and permit it to vi-

brate, said lever having along arm and ashort

arm, the long arm being substantially paral-
lel with said standard, a valve carried at the
free end of said long arm to open and close
said port, and a part extending from the op-
posite end of said tube to and engaging the
short arm of the lever, substantially as de-
seribed. -

18. In a thermostat, the combination-with
a hollow tube responsive to temperature
changes, of a plug fitting in one end thereof,
a port opening at an angle to the axis of the
tube, a standard mounted upon said plug and
extending into the tube, a lever also in said
tube and pivotally mounted upon said stand-
ard, said lever having along arm and a short
arm, the long arm being substantially paral-
lel with said standard the free end of which
is adapted in the operation of the lever to
move transversely of the tube, a valve for

said port earried upon the said free end of

the long arm, a plug for the opposite end of
the tube and a projection extending there-

from and arranged to engage the short arm |

of the lever, substantially as deseribed.

19. In athermostat, the combination with a

tube responsive to temperature changes, of a

plug fitting in one end thereof, and having a

=

port, a standard on said plug extending into -

the tube, a lever also in said tube and pivot-
ally mounted on said standard, said lever hav-
ing a long arm and a short arm, the long arm

‘being composed of a spring-tongue and ar-

ranged substantially parallel with said stand-
ard, a valve carried upon the free end of said
long arm to open.and close said port, a plug
in the opposite end of the tube and a projec-
tion extending therefrom and engaging the
said short arm of the lever, substantially as
described. |

20. In a thermostat, the combination with

a sensitive tube responsive to temperature

changes, of a plug fitting in one end thereot
and having a port, a standard in said plug

40
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oxtending into the tube, a lever also in said 55

tube and pivotally mounted upon said stand-
ard, said lever having a long and a short arm,
the long arm being disposed substantially
parallel with said standard, a valve carried

upon the free end of said long arm to open 60

and eclose said port, a plug in the opposite
end of the tube, a yieldingly-supported pro-
jection extending from said last-mentioned
plug and arranged to engage the short arm ot
the lever, substantially as described.

E. W. COMFORT.

Witnesses: .
EpxNA B. JOHNSON,
F. A. HOPKINS.




	Drawings
	Front Page
	Specification
	Claims

