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. TEMPERATURE-REGULATING APPARATUS FOR STEAM-HEATING SYSTEMS.

SPECIFICATION forming pa_,rt of Letters Patent No. 645,581, dated March 20, 1900.
Application filed Tuly 5,1899, ‘Serial No, 722,843, (No model) |

10 all whom it may CONCErTL: |
Beit known that I, CLARENCE E. VAN AU-

KEN, a citizen of the United States, residing
at Chicago, in the county of Cook and State

of Illinois, have invented certain new and use-

ful Improvements in Temperature-Regulat-

ing Apparatus for Steam-Heating Systems, of
which the following, when taken in connec-
tion with the drawings accompanying and
forming a part hereof, is a full and complete
description, sufficient to enable those skilled
In the art to which it pertains to understand,
make, and use the same. | |
The object of this invention is to obtain a
temperature-regulating apparatus for use on

- steam-heating systems wherein the radiators

20

or steam-heating coils are connected to a
steam-supply and at tinies, depending upon
the temperature of the room containing the
same, are connected to a reduced-pressure
pipe and an air-supply having a pressure

greater than the pressure of the steam used in
the system and at times are disconnected

~from stich reduced-pressure pipe and also

- tor shall be in communication with the re-
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from such overpressure air-supply, such tem-
perature-regulating apparatus determining
by its automatic operation whether the radia-

duced-pressure pipe or with the air-supply,
and thereby the radiator supplied with steam
orairatapressure greaterthan the pressure of
the steam to variably determine the actively-
operating heating-surface of the radiator.

1 haveillustrated the invention applied to
a steam-heating system wherein the steam
used 1s at a pressure less than atmospheric
(say three inches) and the air-supply is at at-
mospheric pressure; but the operation is the
same as if the steam-supply were above at-
mospheric pressure and an air-supply of cor-
respondingly-greater pressure were used, the

reduced-pressure pipe being in every instance

connected to an apparatus producing a pres-
sure less than the pressure of the steam used.

In the drawings referred to and forming a
part of this specification, Figure 1 is an ele-
vation of a radiator having attached thereto
a temperature-regulating apparatus embody-

‘Ing this invention, such apparatus having a.

thermostat device attached thereto, the vaive
actuated and controlled by the expansible

‘thereof.

member of the thermostat device being closed:
the air-valve of the apparatus closed, and the

reduced - pressure - pipe valve open, the sev-

eral parts being in the position thereof ob-
taining when the room or chamber in which

55

the radiator and apparatus are placed is cold;

and Fig. 2 an elevation of such radiator and -

temperature-regulating apparatusin position
with the thermostat thereof open—that i,
the valve controlled by the expansible mem-
ber of the thermostat device off its seat—the
air-valve of the apparatus open, and the re-

duced-pressure-pipe valve closed, the several.

parts being in the position thereof obtaining
when the actively - operafing radiating - sur-

60
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face of the radiator is being reduced by the

operation of the temperature-regulating ap-
paratus.
vertical sectional view of the thermostatic
valve illustrated in Fig. 3 in its operative re-

Fig. 3 is a vertical sectional view of an ex-
pansible member forming a valve.
a verticalseetional view; on an enlarged scale;
of a modification of the apparatus shown in
Figs. 1 and 2, and Fig. 5 is a horizontal sec-
tional view of such modification. Fig. 6 isa

- perspective view of - the valve-plug shown in

Figs. 1, 2, 4, and 5, showing the parts adja-
cent thereto and to which it is attached. Fig.
7 1s a vertical sectional view, on an enlarged
scale, of the valve mechanism of Figs. 1 and
2, showing particularly a groove in the valve-
plug, which is mounted on the movable dia-
phragm, dividing the casing into two cham-

‘bers, such groove forming a leakage for fluid

from one of the chambers K of the casing to
the other chamber thereof. | |
A reference - letter applied to indicate a
given part is used to designate such part
throughout the several figures of the draw-
ings wherever the same appears. | |
A is aradiator. a is the steam-supply end

B is the steam-sapplybinlet to the radiator.

C is a thermostatic device hereinafter fully

described,

There is also shown in Fig. 2 a

Fig. 41is

Yo

lation to the other parts of the apparatus.
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D is'a combined air and reduced-pressure-

pipe valve apparatus comprising a diaphragm

B, air-valve I, reduced-pressure-pipe valve
G, yoke H, and springs T and J. Yalve-plug

ICO
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ing passage-ways q ¢ therethr ough.

6o

g of valve G may be an e%{pcmmble member
where expansible member O, Figs. 2 2and 3, 18
desired to be dispensed w ith. |

The shell or casing of the combined air and
reduced-pressure-pipe valve D 1s composed
of the parts d d’, joined together by bolts d?

d?, with the diaphragm K dividing the shell’
or casing into two chambers, one of such

chambers (lettered K) having inlet L, from

which chamber airis dlseha,rfred throu ﬂ'h the

valve F to the chamber on the opposn:e
side of the diaphragm E and from thence to

the radiator A. Air-inlet L is connected to

(in communiecation with) the thermostat de-
vice C, as by conduit or pipe M. Air-valve

F is composed of the valve-plug f, valve-seat

7', stem f?, and spring J. The valve-seat [~
is mounted on diaphragm K, preferably con-
sisting of a metal pl.:—:tte (in the construetion
illustrated in Figs. 1 and 2) having a hole
therethrough, so t.hat the valve- plun* fis on
one side of the diaphragm and the valve-stem

f?isontheothersideof thediaphragm. Stem

72 is connected to the yoke I. Sprmﬂ' J is
mounted on the stem 7?, tending to hold the
valve-plug f to its seat f’ _that is, with the
valve I closed.

on valve-plug f.

Yoke H is fuler uméd as at /v, to the shell

or casing of the appar atus and one end of

‘the valve- plug ¢ is attached to and carried

by such yoke, as at 2. Spring I is arranged
to yieldingly hold the diaphragm E extended
into the chamber I, thereby opening the re-
dnced -pressure-pipe valve G.

g' is the valve-seat of valve- plu g, the two
eonsututmﬂ* reduced-pressure-pipe valve G.
The seat ¢’ is adjustable with reference to the

valve-plug ¢, and when the apparatus is in
operative adjustment such seatis in such re-
lation to the valve-plug that when the valve-
plug is retracted by the movement of the
diaphragm K, as hereinafter deseribed, the

valve is open, while at such time or when in
such retracted position (if the valve-plug
forms also the expansible member) it is ex-
tended when heated, as by steam, tocomeinto

contact with seat g", thereby elosing valve G. |

N is the reduced-pressure pipe.

O is an expansible member. -

P is the seat of expansible member O, hav-
ing aperture p therethrough, whieh is closed
by the extension of expansible member O by
heat and opened by its retraction when cooled,
(not surrounded by steam.)

(Q is the base of expansible membeI O, hav-
Base Q
is adjustable, as by screw- threadq q relative
to seat .

‘When the valve- plm;;' g is also an expansi-

ble member—thatis, when constructed of rub-
ber or like mater hﬂ expanding when heated
by steam more than does the shell of the ap-
paratus—the expansible member O, valve-
seat P, and base () are dispensed Wlth When

the exp&nsgtble membel O, valve-seat P2, and
base Q aAre used they may be IOCﬂtGd in re- |

Y isa leakage passage-way

duced-pressure pipe N at any desired point

‘relative to apparatus D as, say, at the place

where the same is shown in IFig. 2.

The quantity of air supplled chamber K
through the inlet I. thereof is controlled by
the thermostat device C. The expansion of
the expansible member of such thermostat
device C tends to open the device to the ad-
mission of air therethrough to passage-way L,
and the contraction of such expansible mem-
ber (by cold) tends to close the device to the
admission of air therethrough to such pas-
sage-way I.. The thermostat device C is

70
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thel eforead} usted, so that when the tempera-

grees above the deter mmed temperature of

the room whereof the warming is controlled

by the thermostat device (md radiator con-
nected thereto the expansible member is ex-
panded to admit air freely therethrough and
into the passage-way L and chamber K and
when the temperature surrounding the ther-
mostat device is a given numberof degrees
lower than the tempelature detetmmed on
the e\tpanslble member of such thermostat
device is retracted to admit no air there-

through and to the chamber K.

Assuming the radiator of the apparatus to
be in 0pe_1'ati0n_with steam therein and the

room (and the air surrounding the thermo-

stat device) to be above the temperatme de-
termined upon, thermostat device C will be
closed by the expansion of its expansible
member, so that less air is admitted there-

through and through passage-way L into

chamber K, that passes by leakage through
the valve I into the radiator, and equaliza-
tion of the pressure on both sides of the dia-

phragm E will soon occur, at which time the

diaphragm will be e"ﬁtended into chamber I&
by spring L.

W hen the 1educed -pressure- p1 pe valve G is

closed by heat (the valve-plug ¢ being an ex-
pansible member) and the diaphmgm E is
extended into the chamber K by the spring I,
the reduced-pressure-pipe valve ( 1is closed

-and the air-valve I is closed, or nearly so.

The spring I will maintain the diaphragm E
extended in chamber K so long as the pres-
sure in chamber K is subst%ntmlly the same
as the pressure obtaining in the radiator, and
the pressure in the chambel K will wmam
substantially the same as in the radiator so
long as more air is not supplied to such cham-
ber through inlet L than can pass, as by leak-
age, thl()ﬂ oh valve F—that is, when the valve
Fis Wholly closed (with chaphmﬂ'm E extended
into chamber K) and air is supplied to such
chamber through inlet L in quantity greater
than can pass by leakage through valve I, as

through passage- Wd}Tfm such air willin tlme_
raise the pressure in such chamber, so that
the diaphragm E will be theleby forced back

against the resiliency of spring I, opening the
Valve F, (by moving the seat f?away from the

tamed in an advanced posmon by the ewzpan-

ture surrounding 1t is a given number of de-
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valve j,) yoke H and valve- plag /' being main-
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In the modification illustrated in Figs. 4

sion of valve-plug g, as hereinbefore deseribed. _
and 5 the valve F, discharging through the

Such oversupply of air relative to the leak-

IO

LS

age capacity of valve I is obtained by the
expansion of the expansible member of ther-
mostat-valve C when the room in which the
radiator and thermostat device are placed
becomes. warmer than the determined tem-
perature at which the apparatus is set.
the valve F is opened by such oversupply of
air air from chamber K will be discharged

‘into the radiator A and will continue to be

so discharged (thereby forcing the steam in
the radiator back into the supply-pipe there-
of or at least replacing steam reduced to wa-
ter of condeunsation by such air) so long as
the supply of air from air-inlet L is as great
as the discharge of air through valve F. The
air discharged through valve F will of course

- cool the valve-plug g, (it being an expansible

20

30
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member,) which will thereupon retract, and
as such retraction of such expansible member
occurs the spring J (retracted by the retrac-
tion of the diaphragm E, against which one
end of such spring abuts) will expand and
the valve-plug ¢ will continue seated on seat
g', preventing the discharge of air or steam to
the reduced-pressure pipe N through valve G.
The air thus admitted to the radiator acts as

a fluid-piston, forcing the steam therein con-

tained back into the steam-supply pipes of
thesystem or at least replacing the steam con-
verted into water of condensation by radia-
tion from the radiator. The radiator and

room in which it is placed are thus cooled,

the expansible member of the thermostat de-
vice C is retracted, and the admission of air
through such thermostat device and inlet L is
restricted. When the room hasbecome cooled

below the determined temperature, the ad-

mission of air through the thermostat device

—-C-and inlet L into the chamber K will be less

- perature in the room warmed by the radiator

~than will pass through the valve F, as by leak-
age. ' o

When the supply of air through the air-
valve I is greater than the discharge of air
into the chamber K from air-inlet L, the dia-
phragm E will gradually be extended into
chamber K, as first above deseribed, by the

pressure in such chamber becoming the same -

as the pressure in the radiator, when spring
I forces the diaphragm E into its extended
position. Such forcing of the diaphragm E
into an extended position first closes valve F
and thereafter, if such expansion continues,
raises the plug g off its seat ¢’ by means of

the saddle I and again establishes commu-

nication between the radiator A and the re-
duced-pressure pipe. Theairin the radiator
will commence to.flow into the reduced-pres-
sure pipeand the radiator again become filled,
or partially so, with additional steam. The
operation of the apparatus, as described, may
continue indefinitely, the variation in tem-

and around the thermostat device C not be-
ing necessarily more than 1° or 2° to obtain

the operation described.

As

|I

|

diaphragm E, is taken out and replaced by
the valve F’, discharging around such dia-
phragm, the construction remaining the same
otherwise. The substitution of valve F' for
valve Fnecessitatestheclosing of the aperture
in diaphragm E. In this modification valve
E" comprises valve-plug 7%, having stem T,
provided with slots 75 73, into which slots the
projections f° f°on base f7extend, valve-seat
/° discharging into by-pass R, and spring f?.

By -pass R extends from one side of dia-

phragm E to the other side thereof—that is,
from chamber K to the other side of the dia-

70

75
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phragm. f!, Figs. 4 and 5, is a leakage pas-

sage-way on valve-plug /.

by arms ¥* F? provided, respectively, with
slots F° F®, into which slots projections H' H'

‘on yoke H respectively extend, and spring J',

abutting at one end against the diaphragm

K and at the other end against bar H? on

yoke H.

When constructed as last above deseribed,

Diaphragm Ein
this modification is connected to the yoke H

90."

the air-valve F and the reduced-pressure

valve G will in the movement of diaphragm
E from an extended to a retracted position or
from a retracted to an extended position both
be closed, as illustrated in Figs. 4 and 5.
Both of such valves being, as illustrated,
closed, further expansion of the diaphragm
will open reduced-pressure-pipe valve G, with
the valve F' remaining closed, (projections f°

J° moving in slots f® /* and spring f° being -

compressed,) and further retraction of such

diaphragm K opens valve F, valve G remain-

ing closed, the arms F? F? moving toward the
yoke H, with. projections H' I’ moving in
slots F° F° respectively, and compressing
springs I and J'. | | -

It occars from the above-described opera-

tion of the apparatus that air-valve F (or
valve F') and valve & cannot be both open at
the same time where the valve-plug ¢ is an
expansible member, but on the contrary must
be alternately opened. .The same thing oc-
curs relative to the alternate opening and
closing of the valve F (and valve F') and the
valve formed by the expansible member O

and its seat P, where the valve-plug ¢ is not
‘an expansible member and such expansible

member O, with seat P, are used.

The construction of the thermostat deviee
U, controlling the admission of air through
inlet L into the chamber K, forms no essen-
tial part of this invention, but may well con-
sist of the shell C', expansible member C?,
(shown as a compound member comprising
expansible tube C? non-expansible tube C¥,

95

100 -

105
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115

120
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and expansible rod C8)) valve-plug C¢, valve-

seat C', and adjusting screw-threads C8on the

lower end of the base thereof fitting corre-

sponding screw-threads in bracket C°.
- The part d’ of the shell or case of the tem-
perature-regulating apparatus is attached to

the radiator by the screw-threaded projection

130
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20

S in the ordinary way of attaching air-valves !

to radiators. Projection S has passage-way
T therethrough. | R

- When valve-plug g of the the reduced-pres-
sure pipe G is not an expansible member and
the diaphragm E is extended into the cham-
ber K by the spring I, air-valve If is closed,
or nearly so, the reduced-pressure-pipe valve
& is not closed, and steam passing through
the reduced-pressure-pipe valve G may and
ordinarily will extend totheexpansible mem-
ber O, which will be thereby expanded, clos-

ing it uponits seat P, the radiator being closed

thereby to steam passing therefrom into the
reduced - pressure pipe. When in the last
above described case air is discharged into
chamber K throughinlet Lithereof faster than
air passes from suchchamber (as by leakage)
through air-valve F into the radiator, the
pressure in the chamber K will gradually be-

come greater than the pressure in the radia-

tor and will overcome the resiliency of the

“spring I, thereby forcing the diaphragm K

back, and valve I (yieldingly held closed to
such diaphragm by spring J) will be carried

‘back by such diaphragm until the valve-plug
g becomes seated on valve-seat g', thereby

- closing valve G and preventing steam or alr

30

35

from passing therethrough into the reduced-
pressure pipe N, and thereafter further back-

ward movement of the diaphragm K will open
the air-valve F by such diaphragm and valve-
seat ' moving (against.spring J on stem f~)
away from valve-plug f, such valve-plug be-

ing held stationary by yoke H and valve-plug |

~ g. Air may at such time pass from chamber

40

K, as hereinbefore described.

Having thus described my invention, what

I claim as new, and desire to secure by Letters |

Patent, 18— | | .

- 1. Inatemperature-regulating valve appa-
ratus for a steam-heating system, the combi-
nation of a casing provided with means for at-

" taching it to a radiator, a diaphragm, such

50

casing divided by the diaphragm into two
chambers, one of such chambers communi-

cating with the radiator and being provided
with means for communicating with a source

of pressurelessthan the pressure ot the steam
usedin the system and the otherof such cham-

bers being provided with means for commu-

‘nicating with a source of pressure greater
than the pressure of such steam, a thermo-

static valve controlling sueh means, such

55

60

chambers provided with a communicating pas-

sage-way and a valve-seat, and aleaky valve
cooperating therewith controlled by the dia-
phragm, and suitable connection between the
first and last named valves; substantially as
deseribed. | | -

2. In a temperature-regulating apparatus
for a steam-heating system, the combination
of a casing provided with means for attach-

ing it to a radiator, & diaphragm in the cas-

ing dividing such casing into two chambers

Lo - 645,581

radiator and being provided with an outlet
having a valve-seat thereto, a valve cooper-
‘ating with such valve-seat, mechanism by
| means of which such valve isextended to close
on the seat and retracted to move from the
seat, and the other of such chambers being
| provided with an inlet, means for holding the

named chamber, a valve-seat and a leaky
| valve codperating therewith controlled Dby
the diaphragm, and a connection between
| the stem of snch leaky valve and the mech-
anism on which the first-named valve 1Is
mounted; substantially as deseribed.
3, In a temperature-regulating apparatus
| for a steam-heating system, the combination
of a casing provided with means for attach-
ing it to a radiator, a diaphragm in the casing
dividing such casing into two chambers, one
of such chambers communicating with the
radiator and being provided with an outlet
having a valve-seat thereto, a valve codper-
| ating with such valve-seat, mechanism on

| which such valve is mounted and a connee-

tion between such mechanism and the dia-

a thermostatically - controlled opening for
communicating with a sourece of air-supply ot
'gr’eater pressure than the pressure of the
steam in the radiator, and such chambers

| provided with a communicating passage-way

and a valve-seat, and a leaky valve cooper-
ating with the valve-seat; substantially as de-
seribed. - |

4, In a temperature-regulating apparatus
for a steam-heating system, the combination
| of a casing provided with means for attach-
ing it to a radiator, a diaphragm in the casing
dividing such casing into two chambers, such
chambers provided with an automatically-

of such chambers communicating with the
radiator and being provided with an outlet
having a valve-seat thereto, an expansible
member expanding by heat to close the out-
let, a valve codperating with the valve-seat
of the outlet, mechanism on which such valve
is mounted and a connection between such
mechanism and thediaphragm ; substantially
as deseribed. | o |

5. In a temperature-regulating apparatus
for a steam-heating system, the combination
of a casing provided with means for attach-
ing it to a radiator, a diaphragm in the casing

dividing it into two chambers, one of such

chambers communicating with the radiatoér
' and being provided with an outlet having a
| valve-seat thereto, an expansible member ex-
panding by heat to close the outlet, a valve
cooperating with the valve-seat of such out-
let, and the other of such chambers provided
with an inlet, thermostatic means for control-

| ling the quantity of air delivered into the

chamber through such inlet,a communicating
passage-way between the chambers and such

one of the chambers communicating with the | communicating passage-way being provided

| diaphragm yieldingly extended into the last-

75

80
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phragm, such other chamber provided with

95

100
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| controlled communication therebetween,one
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with a valve-seat, a valve codperating with

~such valve-seat, and a connection between the

valves; substantially as deseribed.

6. In a temperature-regulating apparatus

for a steam-heating system, the combination
of a casing provided with means for attach-
ing it to a radiator, a diaphragm in the casing
dividingitinto two chambers, such chambers
provided with a communicating passage-way
having a valve-seat thereto in one of such
chambers,a valve codperating with the valve-

| seat, means for yieldingly holding the dia-

phragm extended info one of the chambers

with the valve closed on its seat, and thermo-

static-controlled means for delivering airinto
the chamber to force the diaphragm into a re-

tracted position opening the valve from its

seat; substantially as desecribed.
CLARENCE E. VAN AUKEN.
In presence of— _ ' -
CHARLES TURNER
Frora L. BrRownN.

BROWN,
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