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(No model.)

To «wll whom Lt NVl COTLCEFTL.

Beitknown that I, CHARLES G. ARMSTRONG
a citizen of the Unlted States, residing at Ohl-
cago, in the county of Cook and State of Illi-
nois, have invented certain new and useful
Improvements in Heat-Regulating Devices,
of which the following is a specification.

Myinvention relates to a temperature-regu-
lating device, and has for its object to pro-
vide a new and 1mproved device for this pur-
pose.

My invention is illustrated in the accom-

panying drawings, wherein—
- Ifigure 1 1s a dlaoramma tic view of a por-
tion of a steam- hea,tmn' system embodying my
invention. Fig. 2 shows the regulating de-
vice proper in part section. Fig. 3is a view
similar to Iig. 2, showing the parts differ-
ently disposed. Ifig. 4 1s a section on line
4 4, Iig. 2.
showing a modified construction.
section through one of the electrically-oper-
ated valves shown in Fig. 5.

Like letters refer to like parts throughout
the several figures.

In steam-heating systemns asnowcommonly
used the radiators are provided with valves
for permitting the escape of the air confined
in the radiators, so as to allow the steam to
enter. When airisconfined in the radiators,

such alr prevents the steam from entering
the coils occupied by it, and hence prevents

the heating of the radiator. It is customary
to provide an automatic valve which permits
the escape of all the air in the radiator and

is then automatically closed as soon as the

steam begins toescape. 'This construction al-
lows the entire radiator to be filled with
steam at all times, regardless of the heat re-
quired at any given time.
make radiators of such heating capacity that
they will have radiating-surface sufiicient to
heattheapartmentduring the coldest weather
liable to occur during the season. It will
therefore be seen that if-the entire heating-
surface of the radiator is used at all times, as
is now the case, too much heat is given out
during the greater part of the heating season.

It is one of the objects of my present in-
vention to provide means for regulating and

controlling the amount of radiating-surface

B

Fig. 5 1s a diagrammatic view.
Fig.6is a

It is customary to

L

| of any given heater or radiator, this regulat-

ing and controlling to be accomplished auto-
matically and being dependent upon the tem-
perature desired in the apartments to be 55
heated.

Referring now to Fig. 1, I have shown a ra-
diator A, connected by the pipe B with the
heating-main B’, connected with the boiler
Leading from the radiator is a pipe C, 6o
which may exhaust into the air, but which
is preferably connected by the exhaust-pipe
K with some suitable pump or other exhaust
device ', the regulating device proper, D, be-
ing associated with said exhaust-pipe in any 63
desired manner, so as to be located at a con-
venient point in the room. It is of course
evident that any exhaust device may be used,

| and for purposes of illustration I have sim-

ply shown such exhaust device diagrammat- 7o
ically. Anair-supply pipe I alsoleads from
the radiator to some suitable source of air-
supply ¥, which for purposes ot illustration
is shown as a tank, the regulating device Dbe-

-ing associated with said air -supply pipein any 75

desn ed manner. In the construction shown
in Fig. 1 the pipe C is common both to the
exha,ust from the radiator and the admission
thereto.

Referring now to Fig. 2, I have shown dia- 8o
orammatically and in detail one form of the
regulating device proper. As illustrated in
this figure, I provide a suitable controlling
device or valve H, contained in a suitable
casing or cylinder H’', to which are connected 83
the pipes C, K, and ¥. Associated with the
part H is a suitable device which responds to
variations in temperature. It 1s of course
evident that any construction may be used,
and for purposes of illustration 1 have shown go

a simple thermostat H* made of metals ex-

panding unequally under varying tempem-
ture. Associated with the ther mostat F? is
a tube or passage-way H?, some part of which
is of greater cross-sectional area than the in- g5
let H*. The part or valve I is provided with
suitable ports H°and H adapted to control the
passage of the air or steam through the pipes
C, K, F, and H?% The thermostat H2is mov-

ably mounted at its upper end, so that it may 100

be adjusted to act when the tempemture in
T'his re-

the room reaches any given point.
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sult may be obtained in any convenient man-
ner. As herein illustrated, the thermostat
1s held in position by means of the projection
H’, which extends through the support HS
and works in a suitable groove, so that the
thermostat may be shifted laterally. Two
set-serews HYare associated with the thermo-
stat, and adjustment may be had by adjust-
ing these set-serews in any desired manner.
A suitableindicator I1!%is associated with the
thermostat and is opposed to a suitable scale
H", divided into degrees representing tem-
perature, so that the device may be adjusted
to operate when the temperature in the room
reaches any given point. o L

I have illustrated a simple form embody-
Ing my invention; butitis of course evident

that many other constructions may be used

instead of the coustruction herein illustrated
and that many variations may be made with-
out in any manner departing from the spirit
of my invention, and I therefore do not wish
to be limited in any manner by the construc-
tion shown,

I have shown a modified coustruetion in
IFig. 5. This figure shows an electrically-op-
erated device. Associated with the thermo-

stat H* are two electrical contacts I I', which

are connected by conductors I with electrie-
ally-operated valves I° I%, the thermostat H?
being included in the .cireuit. A source of

electric supply or battery I°is connected with
the circuit and may be located at any con-
‘venient. place.

The electrically - operated
valves may be of any suitable construection.

In Fig. 6 I have shown a sectional view of
one of these valves. In thisvalve the valve-
stemn J is made of some suitable composition
having a high coefficient of expansion. This
valve-stem issurrounded by a coil J’ of wire,
preferably of high resistance. The position
of the valve J* with relation to its seat J° is
controlled by means of the confraction and
expansion of the stem J, due to variations in
temperature.

I have illustrated a steam-heating system

showing steam coils or radiators; but it is of
course evident that my invention may be ap-
pited to other heating systems, and when I
use the term ““ radiator” I use it in its broad
sense and mean to include the heaters of all
such heating systems. I havealsoillustrated
my invention as applied to a single-pipe sys-
tem; butitis of course evident thatit may be
applied to a system where a separate return-
pipe 1s used. I havenotillustrated these va-
rious forms, for the reason that the applica-
tion of my invention to them will be clear to
those versed in the art. |

It is of course evident that some of the parts
herein illustrated may be omitted and others

used with parts not herein shown without de-

parting from the spirit of my invention.
T'he use and operation of my invention are
as tollows: As illustrated in Fig. 2, the con-
trolling device is in its normal or inactive po-
sition. If now the area of the heating-sur-

T
Y

880,471

face of the radiator is so great as to produce
a higher temperature in the apartment than

' that for which the regulating device 18 ad-

justed, the lower end of the thermostat II* will
be moved to the left and the parts will occcupy
the position illustrated in Fig. 3. In this po-
sition the source of air-supply is connected
by pipe F, port HE, pipe H3, port H°, and pipe
C with the radiator, and the air is forced into

such radiator, thus forecing back the steam
and reducing the active heating-surface of

the radiator by expelling the steam from some
of the coils. As the air admitted into the ra-

diator would soon expel all of the steam if

the connection with the source of air-supply
was allowed to continue for any length of

‘time, some suitable means should be provided

- for cutting off the air-supply before the low-

‘mostat.
from the pipe F to the enlarged part of the
pipe or passage-way I, it suddenly expands,
and this expansion cools the pipe H°
sudden cooling of the pipe II’ in view of its
‘association with the thermostat H? at once af-

‘ering of the temperature of the room causes

‘the thermostat H* to act. 1
dent that various constructions may be used

It is of course evi-

for this purpose, and, as herein illustrated, 1
have provided the passage-way or pipe H>with
an enlarged portion in proximity to the ther-
When the air under pressure flows

T'his

fects the thermostat and causes it to move

i

‘back to the position shown in Fig. 2, thus cut-
‘ting off the supply of air.
erably cuts off the supply of air before the
| radiating-surface of the radiator is reduaced
| the proper amount, and the high temperature
in the room will cause the device to again act
in the manner above described until the ra-
diating-surfaceisreduced the proper amount.
T have found in practice that the great difii-
culty in reducing the area of the heating-
surface of the radiator in this manner is
that too much air is liable to enter the radi-
ator, and hence I soadjust the regulating de-
vice as to only permit a small amount of air
to enter at any given movement of the valve
H. Whensoadjusted, the valve moves over,
admits a little air, and is moved back again
automatically,and thisintermittentoperation
is continued, admitting a small portion of air
abt a time until the radiating-surface 1s re-
duced sufficiently to reduce the temperature
in the room the proper amount.
then remains in the normal position shown
in Fig. 2. _
this intermittent action might be properly
called a ‘‘retarding device” as it retardsthe

This action pret-

The device

The construction for producing

action of the regulating device so as to pre-
vent undue action of the same. If now the

| radiating -surface is reduced foo great an

amount to provide sufficient heat, the tem-
perature of the room will lower below the
normal, and the end of fhe thermostat will be
moved to the left, the parts- taking the posi-
tion illustrated in the dotted lines in Kig. 3.
When in this position, the pipe C from the
radiator is connected with the exhaust-pipe
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B, thus permitting the air to pass from the
radiator, so as to increase the active heating-
surface. The air in this case passes tarough
pipe C,then through port H° and then through
exhaust-pipe E. The passage of air, which,
because of being in the radiator, is warm,
heats the valve H and affects the thermostat,

30 as to cause it to move to the left and cut

off the exhaust. I desiretosolocate and ad-
just the parts that this heat will affeet the
thermostat, so as to cause it to act intermit-
tently, as above described, in referring to
the admission of air into the radiator, thus
preventing the exhaust of too much air. 1t

will be seen that by a proper manipulation

and regulation of the parts the temperature
in the room may be automatically controlled
and the effective heating-surface of the radi-
ator or heater varied, so as to be just suffi-
cient to produce the temperature desired.

I have not attempted to show the exact and
proper disposition of the parts to produce
this result,for the reason that this disposition
of parts would depend upon the conditions to
be met and would readily oceur to and would
be readily produced by those conversant with
the art when the conditions in which the de-
vice is to act are ascertained.

Referring now to Figs. 5 and 6, 1 have
shown an electrically -operated device. In
this construction when the temperature of
the room rises above the temperature for
which the device is adjusted the thermostat
moves over and makes contact with the con-
tact I'. This completes the circuit through
the valve I® and heats the coil J' surround-
ing the valve-stem J. The heating of this
valve-stem causes it to expand, so as to move
the valve J* away from its seat J° This
opens the passage wayleading from thesource
of air-supply to the radiator and admits air
into the coils of said radiator, so as to reduce
its active heating-surface. 'The rush of cool
air through the valve contracts the valve-
stem and causes the valve to close after a
small amount of air has entered the radia-
tor. If the area of the active heating-sur-
face has not been sufficiently reduced, the
thermostat still remains in position to keep

the circuit closed and the valve i1s again

opened, the intermittent action before de-
seribed being obtained. After the heating-
surface is reduced sufficiently to reduce the
temperature in the room the proper amount
the thermostat is moved so as to break the
circuit. If the temperature is reduced too
much, the thermostat makes contact with the
contact I and the valve I* is operated so as to
open the exhaust-passage and allow a portion
of the air to be exhausted.

Referring to the intermittent action of the
device of my invention, it will be seen that

the action is what may be described as a step-

by-step action for the introducticn or with-
drawal of the air or heating fluid. When,
for example, the air is being admitted, it is
admitted a small portion at a time by a step-

3

| by-step intermittent action, and hence a too-
| great introduction or withdrawal is guarded

against,

I claim—

1. A temperature-regulating device for
heating systems, comprisinga controlling and
reculating device for connecting the radiator
with a source of air-supply or an exhaust de-
vice, said controlling and regulating device
responsive to variations in temperature In

the apartment to be heated, and adapted for

regulating the admission of air into the radi-
ator when the radiator is connected with the
source of air-supply and for produeing an in-
termittent or step-by-step admission of the
air into the radiator.

2. A temmpsrature-regulating device for
heating systems, comprising a controlling and
regulating device for conneeting the radiator
with a socurce of air-supply and an exhaust
device, said controlling and regulating de-
vice responsive to variations 1n temperature
in the apartment to be heated, and responsive
to the flow of air passing to the radiator when
the radiator is connected with the source of
air-supply and adapted to preduce an inter-
mittent or step-by-step admission of the air.

3. A temperature-regulating device Ifor
heating systems, comprising a source of alr-
supply and an exhaust device, suitable con-
nections leading from the radiator to said
source of air supply and exhaust, a thermo-
static device associated with these connec-
tions and adapted to control sald connections
in response to variations in temperature In
the apartment to be heated, and to produce
an intermittent or step-by-step admission to
said radiator when connected with the source
of air-supply.

4. A temperature - regulating device for
heating systems, comprising a source of air-
supply and an exhaust device, suitable con-
nections leading from the radiator to said
source of air supply and exhaust, a thermo-
static deviee associated with these connec-
tions and adapted to control said connections
in response to variations in temperature in
the apartment to be heated, a regulating de-
vice associated with said thermostatic device
and adapted to modify its action so as to pro-
duce an intermittent admission of the airinto
sald radiator.

5. A temperature - regulating device for
heating systems, comprising a source of air-

supply and an exhaust device, suitable con-

nections leading from the radiator to said

source of air-supply and exhaust device, a

thermostatic device associated with these con-
nections and adapted to control said connec-
tions in response to variations in tempera-
ture in the apartment to be heated, said ther-
mostat located in proximity to a portion of

the connection leading from the source of air-

supply to the radiator whereby it 1s affected

by the passage of the air so astoact to check
said passage before the temperature in the
apartment is varied the proper amount.
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- 6. A temperature - regulating device for
heating systems, comprising a source of air-
supply and an exhaust device, suitable con-
nections leading from the radiator to said
source of air-supply and exhaust device, suit-
able valve mechanism for controlling said
connections, a thermostatic device adanted
to operate said valve mechanism in response

to variations in temperature in the apart- |

ment to be heated, said thermostat associated
with the connection to the radiator so that
the passage of material through said conneec-
tion adjacent to the thermostatic device af-

fects the thermostatic device and eauses it
to act upon said valve mechanism before the

temperature in the apartment is reduced the
proper amount. ' -

7. A temperature - regulating device for
heating systems, comprising a controlling de-
vice for connecting the radiator with a source

of air-supply or an exhaust device, said con-

trolling device responsive to variations in
temperature in the apartment to be heated,
and comprising automatic means for contr ol-
ling intermittently or step by step the ex-
haust or the admission of the air, so as to
prevent too great variation in the area of ac-
tive heating-surface of the radiator.

3. A femperature - regulating device for
heating systems, comprising a device for
automatically varying the effective heating

area of the heater, a controller responsive to |

680,471

variations in temperature in the apartment
to be heated, and means comprised in said
controlling device for regulating the action
of the dewee for automatically varying the
effective area of the heater, said means pro-
ducing an intermittent on_fatep by -step action
of snch device.

9. A temperature - reguiating device for
heating systems, comprising a controlling de-
Vice_for connecting the mdiator with a souree
of air-supply and an exhaust device, sald
controlling device responsive to variationsin
temper ature in the apartment to be heated,
and adapted to regulate the admission of air
into the radiator when the radiator is con-
nected with a source of air-supply and to au-
tomatically or by a step-by-step action vary
the application of air to the radiator.

10. A temperature -regulating device for
heating systems, comprising a device for au-
tomatically varying the effective heating area
of the heater, a controller responsive to vari-
ations in temperature in the apartment to be
heated, and means assocliated with said con-
troller for regulating the action of the device
for antomatically varying the effective area of
the heater, sald means adapted to produce a
varying or step-by-step action of such device.

- CHARLES G. ARBMSTRONG.

Witnesses:

DovaLDp M. CARTER,
HOMER L. KRAFT.
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