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To all whom it may concern: * -

Be it known that I, WaLTER W, CURTIS, a
citizen of the United States, residing at Chi-
cago, In the county of Cook and State of Illj-
nois, have invented new and-useful Improve-
ments in Tem erature-Regulating Deviges,
of which the fo
and exact description, reference bemg had to
the accompanying drawing, forming a part of
this specification. I '

My invention relates to Improvements in
thermostatic devices for controlling the flow

of a fluid such as air under pressure, to or
{rom a motor actuated thereby and arranged

to operate.valves, dampers and the like in
the regulation of heating apparatus.  In
some cases, as for instance where the motor
controls the flow of steam to a radiator, it is
desirable that the motqr may be made to act
positively, that is, so that the steam shall be
turned off or on completely before the motor
stops or begins to move in the opposite di-
rection.

some
also. S
The object of the present invention is to.

-

provide a device which is controlled by

changes in temperature conditions and whickh
admits a |
o the motor to operate it quickly and fully
In one direction and which, upon a temper-
ature change of the opposite kind, will shut
off the flow of fluid to themotor and quickly
and positively open a large exhaust port to
permit the fluid stored in the motor to be
discharged to the atmosphere. _'

In the accompanying drawings, in-which I
have illustrated an embodiment of my in-
vention, Figure 1 shows a vertical longitudi-
nal section of my improved thermostat, this
section being taﬁen on the line 1—1 of Fig.
3, looking in the direction of the arrows; Fig,
2 18 a vertical sectional view taken on a plane
at right angles with the plane of Fig. 1;
Fig. 3 is a cross sectional view of the de-
vice, the section being taken on the line
3—3 of Fig. 1, looking in the direction
Indicated by the arrows; Fig. 4 is a plan view
of one of the parts of the device disassociated

steam radiator, a thermostat, a source of

fluid under pressure, a fluid-operated motor |
; | ! e

lowing is a full, clear, concise,

1% is also important thaf the steam
be admitted quickly to the radiator, and in ;
cases 1t should be turned off quickly

large volume of air under pressure

and Kig. 5 illustrates a -

the thermostat with
pPly and the motor.

contract under changes

The block 13 is

‘through the

24,

' Tor controlling the valve leading to the steam

radiator;"and a system of piping connecting

the source of ftuid sup-

In these drawings 10is a tube of hard rub-
ber or other material adapted to expand and

1n temperature con-

ditions. A plug 11 screws into the upper

‘end of the thermostatic tube 10 and a, second
screws 1nto the lower end of the

plug 12 |
same, this plug forming, with the block 13
(shown by 1itself in plan in Fig. 4) the base
of the device and having passages leacding
therethrough for the admission of fluid to the
chamber within
secured to the plug 12 b

means of screws 13s passing therethroug

mto the plug. The passage 14 communi-
cates, by means of a pipe 15, with a tank 16
contamning compressed air or the hke. In

the tube 10 and therefrom.
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the chamber within the tube 10 is arranged a,

standard 17 provided
tlat spring 18 secured.
sta,n(f)ard 17 and at its opposite end to g
block 19. A second flat spring 20 connects
the opposite end of the block 19 with g valve
piece 21. A thrust-rod .22 bears upon the
upper side of the block 19
wardly to an adjusting screw 23
plug 11. When the thermo-
static tube 10 is cohtracted by the lowering of
the temperature of the room this rod 22 will
thrust tﬁe block 19 downward, swinging the
valve piece 21 into en agement with its seat

rom this point {eads a passage 25 to a
chamber 26 in tﬁe base of the cdevice. This
chamber has a diaphregm 33 exten.ing
thereacross. Lealing from this chamber

at its upper end with a

26, above the diaphragm is a restricte.l pas-

se.ge 27 leading to the atmosphere, a screw 28
the restriction. Leadmg from that part of
the chamber which is below the ciaphragm
53 are two passeges, one of which., Gesignutedd
29, leacs to the atmos
which, designated 30,
through a pipe 32. -The passage 29 termi-
nates 1 a valve seat 292 covere
phragm 33, the center of whic

eads to the motor 31

state of pressure exists in the chamber 26 on
the upper side of the diaphragm: A by-pass
34 1s provided which leads '

at one of its ends to the

and extends up-
assing

around the cham-
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- Lemg provided for regulating the extent of _
95 -

here an:! the other of -

100

. by the dia-
er. constitutes
8 valve for the port, closing said port when g

105



10

15

2

ber 26 from the pa,ssa,ge"%__to the -p_a,ss&gé 30 |
and thence to the motor. In this by-pass 18

located a check valve 35 pressed toward 1ts
seat by a spring 36. The motor 31 1s pro-
vided with an air
phragm 38. The diaphragm 38 is mechan-
ically connected with a valve 39 and 1S
pressed upwardlf by a spring 40 which tends
to move the valve away from its seat

*

ermit steam to flow to the radiator 41.

Vhen air is sllowed to flow through the pipe

29 to the air chamber 37 of the motor the
diaphragm 38 1s flexed and the valve 39 1s
‘moved to its seat against the tendency of th

spring 40 to move 1t away from the same.
The operation of the system is as follows:

The chamber within the thermostatic tube

20

10 is in communication with the air supply
tank 16 through the pipe 15 and passage 15. .
oY

1. Thejcombination" with a motor oper-

With the parts in the positions shown in
Fig. 1, air under pressure passes from the
chamber within the thermostatic tube

~ through the Iiassa,ge 925 to the chamber 26 1n
Olding

25

-~ of the device

ding down the diaphragm 33

the base, h

upon the exhaust port 29. When suficient |
pressure has

been attained in the chambers

thereby and air flows through the pipe 32 to

" the motor 31, flexing the diaphragm of the

motor and closing the steam valve, thereby

shutting off the steam from the radiator. |

The room thereupon begins to cool and the

85
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“air to the motor.
‘closes to prevent air from the motor flowing |

‘thermostatic element 10 to contract. This
contraction finally seats the valve 21, closing

shutting off the flow of | a
ling said motor comprising

the passage 25 and ‘
The check valve 35 now

around to the chamber 26. The pressure 1n
the chamber 26, which has heretofore held

down the diaphragm 33 upon the exhaust

port 29, 18 now relieved through the relief
port 27, allowing the back pressure from the
motor to raise the diaphragm 33, and thus
permitting the air to flow back from the
motor through the pipe 32, passage 30 and

exhaust

valve is quickly opened

y the spring 40.
Steam is now admitted to

~ the temperature of the room begins to rise.

BB

This rise in temperature causes the thermo-
static tube to lengthen, relieving the pressure
of the thrust-rod 20 on the valve 21. This
valve is, however, held to its seat for a time

until the thermostatic tube 10 has so far
expanded that the block 19, under the in-

~ fluence of the Spﬁnﬁ 18, has risen sufficiently

80

"~ the passage 25 and encounters the
~ valve 35, which is closed, and fills

to store considerable energy in the sprin%Z{)(i |
QO

whereupon.the air pressure tending to
the valve against its seat 1s overcome a
the valve suddenly opens. Air flows down

- exhaust.

chamber 37 and a dia-

the check valve 35 is unseated

‘secondary chamber communicatinﬁ

t port 29 to the atmosphere. The |
motor is thus permitted to discharge the air.
from its chamber rapidly and the steam | the pressure within sai

the radiator and.

‘municating with a source of
under pressure, 8 passage leading from sald
chamber to said motor, a valve permitting
the flow of fluid through said passage in one

and

check

| secondary chamber for controllin
the | haust, said valve being subjected tc pres-

L

»
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chamber 26, holding the diaphragm 33 down
over the exhaust port 29 and shutting off the

65
Pressure now rapidly increases in
‘the chamber 26 and passage 34, and when

sufficient pressure has been attained the

check valve 35 is forced open and air finds 1ts

way through the pipe 32 to the motor, mov-,
ing the steam valve to closed position against

the tendency of the spring 40 to bold the
sgme Open. |
as the valve 21 is wide open and permits the
air to flow rapidly through the pipe 32 into
the air chamber of the motor and speedily
fill the same.

_ The check valve 35 does not
offer sufficient resistance to the flow of air
toward the motor to appreciably retard the

'75‘

This action takes place quickly
75

80

action of the motor in closing the steam -

valve 39..

F

Letters Patent 1s:

What I claim as new and desire to secure

89

ated by fluid pressure, of means for control-

ling said motor comprising a chamber com-
municating with a
under pressure, & passage
chamber to said motor, a thermostatically
controlled valve for closing said passage, a

for said secondary

and subjected to the
closing said exhaust. _

source of éupply of flud .
leading from said -
90

‘secondary chamber communicating with
said passage, a reliet port
chamber, an exhaust from said motor,
o, valve located in said secondary chamber

and
~ : 95
pressure therein for

9. The combination iwith a motor oper_—._'. '

ated by fluid pressure, of means for control-

a chamber com-

100

municating with a source of supply oi fluid

under pressure, a passage leading from said

chamber to said motor, a thermostaticall

controlled valve for closing said passage, &
with
said firsf-named chamber when sai

chamber, an exhaust from. said motor, &
valve in said secondary chamber for con-
trolling said

ling valve being arranged to be seated by

when said thermostatically controlled valve
is opened. ' I

3. The com

_ , valve:
is opened, a relisf. port for said secondary

exhaust, said exhaust-control-

secondary chamber

bination with a motor oper-

105

110

116

ated by fluid pressure, of means for control-

ling said motor comprising & chamber com-
' supply of flud

direction only, a thermostatically controlled

120

valve for closing said passa,g};e,a secondary

shamber communicating with said passage,
s, relief port for said secondary chamber, an
exhatst from said motor, and a valve in said

125

sald ex-



- sure from said first-named chamber when ! sald

O
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sald thermostatically controlled valve is
opened and being seated by such pressure.

4. The combination with a motor oper-

ated by fluid pressure, of means for control-
ling said motor comprising a chamber com-
municating with a soarce of supply of fluid
under pressure, a passage leading from said
chamber to said motor, a valve arranged to
close said passage and tending to unseat

‘1tself against the pressure in said chamber,

thermostatically responsive means for clos-
Ing said valve, 'a secondary chamber com-

- municating with said passage, a relief port

15

20

30

for said secondary chamber, an exhaust for
sald motor, and a valve in said secondary
chamber for closing said exhaust, said valve
being seated by pressure in said secondary
chamber and opening when said thermo-

statically controlled valve is closed.

5. The combination with a motor oper-
ated by fluid pressure, of means for con-
trolling said motor comprising a chamber
communicating with a source of supply of

5 fluid under pressure, a passage leading from

said chamber to said motor, a valve for
closing said passage, said valve being sub-
jected to the pressure within said ‘chamber
and opening against such pressure, ther-

mostatically responsive means for control-

ling said valve; an exhaust from said motor,

- a valve for controlling said exhaust, said

30

40

valve being held to its seat by pressure from
sald chamber when said. first-named valve
1s opened, and a relief port for releasing the

pressure behind said pressure-operated valve. |

6. The combination with & motor oper-
ated by fluid pressure, means for controlling
sald motor comprising a chamber commu-
nicating with a source of supply -of fluid
under pressure, a passage leading from said
chamber to said motor, a thermostatically

~controlled valve for closing said passage,

sald valve being arranged to open against
the pressure within said chamber, a check
valve 1n said passage, a second valve sub-
Jected to pressure from said chamber when

“sald thermostatically controlled valve is

50

DO

GO

opened, a relief port for releasing the pres-.

sure upon sald second valve when said
thermostatically controlled valve is closed
and an-exhaust from said motor controlled
by said last-named valve. R

7. The: combination with a motor oper-
ated by fluid pressure, of means for control-
ling said motor comprising a chamber com-
municating with a source of supply of fluid

under pressure, a passage leading from said

chamber to the motor, a thermostatically
controlled valve for closing ‘said passage,
sald valve opening against the. pressure

within said chamber, a check valve in said
passage, & sécondary chamber communi-

~ cating ‘with said-passage, a relief port for

l

secondary chamber, an. exhaust from

“the motor, a diaphragm in said secondary
a valve for closing
| saxd exhaust when subjected to pressure by
the opening of said thermostatically con-

| | 70

chamber constituting

trolled valve. |

8. The combination with a motor operated
by fluid pressure, of means for controlling
said motor comprising a thermostat having a
chamber communicating with. a source of
supply of fluid under pressure, a passage

a

65

75

leading from said chamber to said motor, a .

thermostatically controlled valve in said
chamber for closing said passage, a second-
ary chamber communicating with said pas-
sage, a relief port for said secondary cham-
ber, an exhaust for said motor, and a valve
located in said secondary chamber and sub-
jected to the pressure therein for closing said
exhaust. | o R

9. The combination with a motor operated
by fluid pressure, of means for controlling

sald motor comprising a thermostat having a

chamber communicating with a source of
supply of fluid under pressure, a passage

leading from said chamber to said motor, a

thermostatically controlled valve in said
chamber for closing said passage, a second-

| ary chamber communicating with said pas-

sage, & relief port for said secondary cham-
ber, an exhaust from said motor, and a valve

located in said secondary chamber and sub-

jected to the pressure the rein, for closing said

exhaust when said thermostatically con-

trolled valve is open. | |

10. 'The combination with a motor oper-
ated by fluid pressure, of means for control-
ling said motor comprising a hollow thermo-

80

85

90

95 .

100

stat communicating with a source of supply

of fluid under pressure, a passage leading
from said chamber to said motor, a valve in
sald thermostat for closing said passage, said
valve being operated by expansion and con-
traction of said thermostat, a secondary
chamber communicatine with said hollow
thermostat when said valve is open, and hav-

ing a relief port, an exhaust from said motor,

100

110

and a valve in said secondary chamber for

controlling sdaid exhaust, said exhaust-con-
trolling valve being arranged to be held to its
seat by the pressure within said secondary
chamber when said first - named valve 1is

‘opened.

11. The combination with a motor oper-
ated by fluid pressure, of a hollow thermo-

stat communicating with a source of supply

of fluid under pressure, a passage leading
from said chamber to said motor, a valve ar-

115

120

ranged to permit the flow of fluid through

sald passage in one direction only, a valve

closing said passage, said valve being con-
trolled by expansion and contraction of said
thermostat, a secondary chamber communi-

125

cating with said passage and having a re- |
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stricted relief ort, an exhaust from said mo-;.

tor, and a valve in said secondary chamber
for controlling said exhaust, said valve being
subjected to pressure from said first-named
chamber when said first-named valve 1s
opened and being seated by such pressure.

12. The combination with a motor oper-

ated by fluid pressure, of a hollow thermo-
stat communicating with a source of supply

of fluia under pressure, a passage leading

- from said thermostat to said motor, a valve

arranged to control said passage and tending

 to unseat itself against the pressure In said

1o

chamber, said valve being moved by expan-
sion and contraction of said thermostat, a

secondary chamber communicating with said

 passage and having a restricted relief port,

.20

29

30

39

40

45
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an exhnaust for said miotor, and a valve in

sald secondary chamber for closing sald ex-

haust, said valve beimg seated by pressure
in said secondary chamber when said first-

named- valve is open and opening when said

thermostatically controlled valve is closed.
13. The combination with a motor oper-
ated by fluid pressure, of a hollow thermo-

stat communicating with a source of supply

of fluid under pressure, a passage leading

irom said thermostat to said motor, a valve

within said thermostat operated by expan-
sion and contraction of said thermostat for
controlling said passage, said valve being
subjected to the pressure within said ther-

mostat and opening against such pressure,
an exhaust from said motor, a valve for con- |

trolling said exhaust and arranged to be held

to its seat by pressure from the chamber

within said thermostat when said first-
named valve is opened and a reliet port for
releasing the pressure behind said pressure

operated valve. o
14. The combination with a motor oper-
ated by fluid pressure, of a thermostat hav-

ing a chamber therein communicating with a |
source. of supply of fluid under pressure, a
passage leading from said chamber to said

motor, a valve for closing said passage oper-
ated by expansion and contraction of said
thermostat, said valve being arranged to

open against the pressure within said cham-

ber, a check valve in said passage, an ex-

haust-controlling valve operated by pressure
from saild chamber when said first-named

~ valve is opened, and a relief port for releas-

99

ing the pressure upon said exhaust-control- |

ling valve when said first-named valve is

closed.

15. The combination with a motor oper-

ated by fluid pressure, of a thermostat having

~ a chamber therein communicating with a

60

- passage leading from said chamber to the

source of supply of fluid under pressure, a

- motor, a thermostatically controlled valve
. for closing said passage, said valve opening :

against the pressure within said chamber, a | stricted vent, a thermostatically controlled

912,203

check valve in said passage, a secondary
_ assage -
‘between sald check valve and said thermo-
statically controlled valve, said secondary
chamber having a restricted relief port,and a
diaphragm in sald secondary chamber consti-

chamber communicating with said

65

70

tuting a valve for closing the exhaust from

said motor when subjected to pressure by the

opening of said thermostatically controlled
valve. | | |

16. The combination with- a motor, of a

75

source of supply of fluid under pressure for

operating said motor, and an apparatus ar--
ranged to establish communication between

said source of supply and said motor and

thereafter to close said communication and

open said motor to the atmosphere, said ap-

paratus having a passage leading from said

20

source of supply to said motor, a check valve -

in said passage, a chamber having a re-
stricted vent, a passage leading from said

35

source of supply to said chamber, a thermo--

an exhaust passage leading from said motor
to the atmosphere, and means within said

statically controlled valve for controlling the '
flow of hquid through both of said passages,

90

chamber for controliing said exhaust passage,

said means being subjected to pressure when
sald thermostatically controlled wvalve 1s

open and thereby operating to close said ex-
haust passage and arranged to open said ex-

95

haust passage when sald thermostatically

controlied valve is closed. - _ _

17. The combination with a motor, of a
source of supply of fluid under pressure for
operating sald motor, and an apparatus ar-

ranged to establish communication between

said source of supply and sald motor and

“thereafter to close said communication and

open said motor to the atmosphere, said ap-

paratus having a passage leading from said
source of suppiy to said motor, a check valve

in said passage, a chamber having a re-

stricted vent, a thermostatically controlled
valve for controlling the flow of fluid to said

passage and to said chamber, an exhaust

port leading from said motor to the atmos-

phere, and a diaphragm in said chamber ar-

ranged_'to_ close said exhaust port when said
thermostatically controlled valve 1s open and -
115

permitting said exhaust port to be opened

100

103

110

when said thermostatically controlled valve

18 closed. | | |

18. The combination with a motor, of a

source of supply of fluid under pressure for

| operating sald motor, and an apparatus ar-
| ranced to establish communication between

said source of supply and said motor and
thereafter to close said communication and

open said motor to the atmosphere, said ap-

paratus having a passage leading from said
source of supply to said motor, a check valve

120

125

in said passage, a chamber having a re-
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valve for controlling the flow of fluid to said

passage and to said chamber, an exhaust

port leading from said motor to the atmos- |

phere, and means within said chamber ar-

5 ranged to be subjected to pressure on one
side when sald thermostatically controiled.

valve is open and thereby caused to .close
sald exhaust port and to be subjected to

- pressure from said motor when sald thermo-
10 statically controlled valve is closed and there-

|

by to permit said motor to exhaust the at-

mosphere.

In witness whereof, I have hereunto sub-
scribed my name 1n the presence of two wit-
nesses. | | |

WALTER W. CURTIS.
Witnesses: -
M. L. FARRAR,
C. L. HOPEINS.
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