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To all whom it 1 CONCETT:

Be it known that I, EUGENE F. O%BORNE
a resident of Chlcawo, in the county of Oook
and State of Illinois, have invented certain

ing Apparatus and Devices for Controlling

the Action Thereof; and I do hereby deelme |
that the following is a full, clear, and exact
description theleof _1eference belnﬂ' had to
the accompanying dmwmn's and to the let-
ters of reference marked thereon forming a

part of this specification, and whel ein a let-
ter of reference applied to designate a-given

the same appears. . .
This invention relates Lo a &team heat,m;z:-

apparatus and devices operating in connec-
tion therewith bw means -of which a novel |
method of 1eﬂ'ulatm0‘the transmission of heat- '-

through the walls of a chamber which is in
communication with-asupply of the heating

or cooling agent is reduced:to practice; a;nd;

it (,011515133, essentmlly in the construction

25

of devices and connecting the same to the
steam heating-chamber or steam-receptacle

of a heatingsystem, (steam being preferably

- used and herein referred toasbeing the heat-
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ing agent,) so that by the operation of such
devwes the space within the chamber or re-
ceptacle which may be occupied by such heat-
ing (or cooling) agent is varied, and I prefer
to construcb such devices so:that the same

are automatically actuated by the change in

the temperature of the inclosure whlch 1S

heated by the steam hea,tmn' chamber or
steam-radiator. o
In the accompanying drawings, Fl“‘lll"e i 1S

an illustration of the apparatus I prefer to-

employ to reduce to practice the method em-

bodied in any apparatus including this in-

vention, said figure showing two tanks at the
bottom of the drawings connected with each
other by means of pumps, by which air is
forced from one tank to the other, so as to es-
tablish in one a pressure higher than that of
the steam and in the other a pressure lower
than that of the steam. This figure of the
drawings also shows in full lines two pipes
1eading one from each of the two tanks to
the neighborhood of a radiator to be regu-

lated, where they connect with means by

‘ferred to.
vation of a steam radiator or coiland attach-
‘ments thereof located in thesame rgom with
‘the radiator, whereby the apparatus embody-
‘ing this invention may be automatically op-
erated. © Figs. 3, 4, and 5 are vertical sec-
part is used to indicate such part thr ouwhouts |

the several figures of the drawmﬂ's wherever' vation in Fig. 2. -
| | 1 view of a three -way “cock and’ the pipes con-
| nected thereto, which mayform elementsin a

steam-heating system embodymﬂ' thIS inven:

 which uhe automatic 1en'nl..—1,t10n of tli6 Lieat:
‘ing capacity of the radiator is effected. The
:ﬁcrure also shows a switch by which a pipe
Eleadmﬂ' from either the high or the low pres-
sure tank may be connected with the radia-
‘tor by an operator at a distant.point, and

other matters which will be hereinafter te-
Fig. 2 is an enlarged view in éle-

tional: deta,lls of various parts shown in ele-
- Fig. 6is a vertical sectional

tion. 3
- Tt is well Lnown that air- occupymﬂ' any

| part of asteam-radiatorlimitsthespacewithin
the radiator which may be occupied by steam

and proportionately limits the radiating ca=
pacity of. the heater. Proceeding upon this
fact, the invention proposes the introduction
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of air to restrict the radiating capacity of-the

radiator or coil and the withdrawal or dis-

~charge of such air to increase its capacity.

While. this method in its simple form may be
performed by any sunitable means operated

by hand or otherwise, it is proposed in the
‘extension and perfection of the invention to

provide for theintroduction and discharge of

air by automatic means governed or con-

trolled by the temperature of the room in

- which the radiator or coil is situated, 8o that

8o

after the apparatus has been propelly setthe

steam capacity or space of theradiatoror coil

will be varied automatically in accordance

with the demand of the apartment, so. as to

Qo

secure a uniform preseribed temperature of

sald apartment. . _
Describing the apparatus shown in the ac-

| companying drawings-and embodying the in-
‘vention in its more complete (the automatic)

form, P and V represent two tanks, which

are shown in the basement or lower floor of a.

building.
W is an air-pump, and W'a vacuum-pump

-working through pipes connecting the tanks

P and V. The tank P contains air under

| pressure above that of the steam and is here-
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in called the ‘‘pressure-tank,” and V con- | the valve C% has communication with the in-

tains air at a pressure less than that of the
steam. As the steam-pressure will in prac-
tice commonly be at or below atmospheric
pressure in the apparatus here shown, it is
assumed thatthetank Vis belowatmospheric
pressure and the tank P above atmospheric
pressure.
oree exhausted from V, and the latter is
therefore, for convenience, herein termed the
““vacuum-tank.” |

A 18 a steam radiator or coil located in any
apartmentof a hotel orother building requir-
ing to be heated.

A’ is a hollow base of the radiator, which,
as shown in Fig. 2, is provided with a lateral
extension A= -

B is a steam-supply pipe, of which B'is a
branch leading through the valve 32 into the
extension A* of the base A’. The valve B?
may be omitted.

C is a eylindrie chamber the bottom of
whichisprovided with a screw-thread ¢, which
serews into the top of the chamber A2
bottom plate or part C' of the cylinder C is
recessed -on the under side and provided with

a valve-seat ¢’ and with a through-passage c2.

Within the chamber C is a vertical annular
flange C% concentric with the walls of the
chamber C and preferably rising to near the
top of the latter, as shown in Fig. 4. Above
the flange C-is secured a diaphragm C?be-
neath the removable cap C4, and to this dia-

phragm is attached a valve-rod C% provided
with an enlargement or valve C% which ap-
proaches and recedes from the valve-seat ¢

by upward and downward movements of the
diaphragm C3
diaphragm C° a depending tubular rod (7,
loosely surrounding the rod C° and of more

widely expansible and contractible material

than the rod C° under changes of tempera-
ture. This rod C7 protrudes into the inner
chamber inclosed by the flange C? and is
adapted to fit the bottom of said inner cham-
ber around the through-passage c? so as to
close off the latter. |

C®is a metal plug provided with a valve-
seat c* and screwedinto the recessin the base
C’ below the valve CS.
tance from the valve-seat ¢’ greater than the
vertical depth of the valve C¢, giving a valve-

chamber C° within which the valve C® has ver-

1

tical play.

C¥ is a rod of metal or other material simi-
lar to that of C7, surrounding the lower part
of the valve-rod C° below the seat C8,and hav-
ing longitudinal passage, through which rod
C° freely extends. Beneath the rod C° the
valve-rod C° 1s provided with a nut or other
adjustable fastening ¢® - The upper end of
the valve-rod C° is screw-threaded through

the center piece of the diaphragm, so as to be

ad justable vertically. _
1The chamber C being serewed into the top
of thelateral chamber A?of the radiator-base,

the recess or chamber (P in which is located | tank V.

The air will hence be to some de-

The

There is also secured to the

It stands at a dis-

terior of the radiator-base A’ through a pas-
sage c°, to which is attached the pipe ¢f, Fig.
2, leading to the opposite end of the radiator-
base. Into the side of the chamber C leads
a pipe D, having, desirably, an adjusting-
valve D', (shown in detail in Fig. 5,) which
pipe D connects with the chamber D?, into
which lead the pipes P’ V', connected, re-
spectively, with the pressure and vacuum

tanks P V. Within the chamber D?isshown

a cylindrie slide-valve D3, having a central
annular groove d, as better seen in the sec-
tional Fig 3. This valve is to be automat-
ically operated, directly or indirectly, by the
action of any suitable thermostat. The pipes
P" V' enter the chamber or cylinder D% at a
distance from each other sufficiently greater
than the width of the annunlar groove d to in-
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sure the cutting off by the movement of the

valve D? of either one of said pipes P' V'
when the other is in communication with said
groove. The pipe D enters the eylinder at
a point midway of the pipes P>’ V' and is in-

tended to be always in communication with

the groove d of said valve D?3..

FFor operation of the valve D* by the form
of thermostat shown in Ifigs. 2 and 3 the
chamber D?has a cap d’ at one end provided
with an air-passage d? and at the other end
communicates with the chamber D4, contain-
ing diaphragm D?° attached at its center by
a rod d° with a sliding valve D3 The inner
chamber d* of the -inclosure D%, containing
the diaphragm D53 is open to the atmosphere
through passages d° d°, and the outer cham-
ber d° of the diaphragm-holder D* communi-
cates with a pipe E, with an inclosed cham-
ber E', containing air or other fluid which is

expansible and contractible under changes

of temperature. The chamber E’ is desir-
ably made of light or thin metal, so that the
outer temperature of the room containing
1t may promptly affect the fluid contained
therein. Any expansion or contraction of
the fluid in the chamber E’ serves to corre-

spondingly move the diaphragm D’ and to
slide the valve D® In other words, expansion

of the fluid within the chamber E’ will press
inwardly upon the diaphragm D’ and corre-

spondingly slide the valve D?® so0 as to bring

the central groove d thereof into communieca-
tion with the pipe P’, and thus allow air from

sald pipe and the pressure-tank P to pass

through the valve into the pipe D and thence
into the chamber C. The opposite movement
of the diaphragm resulting from a contrac-
tion of the fluid contents of the chamber E’
slides the valve D? in the opposite direction
and through the same duct places the cham-
ber C into communication with the pipe V’
aud the tank V. Suppose the valve B? be
opened and the room cold. The valve D? is

consequently drawn back by contraction of
the contents of K, so as to give communica-
-tion between the chamber C and the vacuum-
The diaphragm C?heing exposed on
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its upper side to a pressure which is greater
than that of the tank V, (such greater pres-
sure being inthiscase that of the atmosphere

entering through an opening ¢®in the cap Ct,)

the valve-rod C® and the expansible tubular
rod CTare depressed by the diaphragm, bring-
ing the valve C® against the lower seat c
I'he rod C° is so adjusted in the diaphragm
that when at the temperature assumed the
valve C rests upon its lower seat the lower
end of the rod C? will approximate but not
touch its seat . @

passage c°, valve-chamber C? opening ¢? and
beneath and around C?, outward into the pipe

D, and thence through-valve D? and pipe V'
into tank V. The steam is therefore free to
enter the radiator. Tn doing so it occupies

first that portion of the radiator adjacent to
its admission-pipe and advances farther as

the air is expelled thereby. Ian the entrance

of the steam it has heated and expanded the

lower tubular rod C¥, but. without so far af-
fecting the operation, because it was previ-
ously dropped away from itsabutment C8, If
the steam shall continue to enter until it has

filled the radiator and begins to pass out be-
hind the air through the various. passages

above indicated, it comes in contact with the
highly-expansible rod C’and quickly expand- |

ing the latter causes it to seat at the bottom
and tothus close the outlet ¢? so that no steam

shall enter the tank V. The parts of the ap-
paratus brought to these positions will remain
stationary so long as the valve D3 gives the

communication last above stated and that will

‘be until the room is heated tothe desired tem-

perature. When thistemperature of the room

isreached, the thermomstat will have brought

40

50

~ment of the nut 5.
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the valve D3to its middle position, (in accord-
ance with previous adjustment,) shutting off
both pipes P’ and V'. A further increase of

. the temperature in the room moves the valve
D?® still farther, until the pipe P’ is brought
into communication with the pipe D and the
chamber C. The pressure from said tank
then lifts the diaphragin C? and raises all the

parts connected therewith until the expanded

rod C strikes the plug C8, allowing the valve |

C°® to proximate, but not to quite bear upon
its seat¢’, in accordance with previous adjust-
There is now afforded an
inlet for air from the pressure-tank P through
the pipe D and downwardly around the rod
C? into the base of the radiator through the

pipec’. Theair thusadmitted beingof higher-

~ pressure than the steam displaces the latter,

60

foreing it into the supply-pipes B’ and B. If-

the cool air shall entirely fill the radiator and
shall reach the lower rod CY, it will quickly
cool and contract the latter, and thus allow
the valve C° to promptly seat upwardly by
upward pressure of the air against the dia-
phragm, and to thereby cut off further ad-
mission of air, which might otherwise con-
tinue to enter and occupy the steam-pipes.

There is therefore escape
for the air in the radiator through the pipe ¢f,

|

of the room.

in described.

The parts in the valve apparatus C C8, &e.,
will remain in the position described as long
as the valve D3 gives communication with the
pressure-tank. The cooling of the room first

shifts the valve D® to its central position, cut-
ting off the pipes P'and V', and farther cool-

ing the room will shift the valve D? into the
position at which we started in describing the
operation, after which the same eycle of
events may succeed. From theforegoing de-
seription 1t is manifest that the radiator need
never be entirely filled with or emptied of
alr, but that more or Iess air will be ecaused
to occupy the radiator, according to the po-
sition of the valve D3, which depends for its
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position upon the thermostat or temperature

~ Other forms of thermostat or means of mov-

ing the valve D® through the action of the-
i changes in temperature of the room may be

employed. Other forms of valves answer-

ing to the chamber C and its contents and
connections and generally olther mechanisms

may be employed in place of those herein
shown for performing thenovel _methOd here-

99

In Fig.1 is shown a switeh G, consisting of

‘a three-way cock G’, by which a single pipe
D, extending from the chamber C to the

switch, may be connected directly with either

95

tank P or V. and steam let on or off a radi-

switeh

- In the employment of a suitable

cock or cocks located at a distance from the -
‘radiator to be controlled and -in connection =
‘with the pipes P’ and V' by connecting both
pipes P’ V' with the vacuum-tank the above-
‘assigned object of the thermostat is defeated -

100

105

ator H or a system of radiators from'a cen-
tral point—as,Tor example, the office of a ho-
tel in which the apparatus is located.

and the radiator would always be kept full of

sure-tank, the assigned action of the thermo-

-stat-would be similarly defeated and steam

would be permanently excluded from the ra-
diator. |

The method embodied in the appératus,
above set forth is manifestly applicable to re-

frigeration as well as heating through the me-

dium of the walls of a chamber into which is

supplied a liquid or gas of lower temperature
than the air or other substance surrounding
the chamber. .

1t is evident that in this invention the pres-

sure - tank P, containing air at a pressure
greater than the pressure of the steam used

in the heating system, when putinto commu-

‘nication with a radiator of the system, is a

source of air-supply thereto and that the re-
duced-pressureor vacuum tank V, containing
air at a pressure less than the pressure of the
steam in the radiator,when put into ecommu-
nication with a radiator, is an exhaust device
thereto.

‘steam.  On the other hand, by a reversal of
| this connection, or, in other words, by con-
necting both pipes P’ and V' with the pres-

IIO
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6o to the shifting valve of the air-inlet and re- |

4 645,029

Having thus described my invention, what
I claim asnew, and desire to secure by Letters
Patent, is—- |

1. In a steam heating apparatus, the com-
bination of a radiator provided with an air-in-
let, communicating with an air-supply having
a pressure greater than the pressure of the
steam used in the apparatus, a steam-sapply
pipe discharging into the radiator, a reduced-
pressure pipe communicating with the radi-
atorabove the discharge end of the steam-sup-
ply pipe and at the end of the radiator oppo-
site to such discharge end, automatic means
for opening the air-inlef to the air-supply and
closing the reduced-pressure pipe to thé ra-
diator, and when oppositely operated, for clos-
ing the air-inlet and opening the radiator to
the reduced-pressure pipe, and an expansible
member actuated, by heat, to clogse the open-
ing from the radiator to the reduced-pressure
pipe; substantially as described.

2. In a steam heating apparatus, provided
with an air-supply having a pressure greater
than the pressure of the steam in the system
and an air-supply having a pressure less than
the pressure of such steam, the combination
of aradiator provided with passage-wayscom-
municating with both such air-supplies, a
steam-supply pipe communicating with the
radiator, temperature-controlled means for
closing the passage-ways between the radi-
ator and both air-suppliesand for opening the
passage-way from one or the other of such air-
supplies to the radiator, and additional tem-
perature - controlled mechanism for closing

the passage-way from the radiator to the air-

supply having a pressure greater than the
pressure of the steam, when the radiator is
filled with air, and for closing the passage-
way from the radiator to the air-supply hav-
ing a pressure less than the pressure of such
steam when the radiator is filled with steam.

3. In a steam heating apparatus, the com-
bination of a radiator provided with an air-
inlet communicating with an air-supply hav-
ing a pressure greater than the pressure of
the steam used in the apparatus, a steam-sup-
ply pipe discharging into the radiator, a re-
duced-pressure pipe communicating with the
radiator above thedischarge end of the steam-
supply pipe and at the end of the radiator
opposite to the discharge end of the steam-
supply pipe, automatic means for opening the
air-iniet to the air-supply and closing the re-
duced-pressure pipetotheradiator,and,when
oppositely operated, for closing the air-inlet
and opening the radiator to the reduced-pres-
sure pipe, and a thermostat device compris-
ing a chamber provided with a passage-way

| duced-pressure pipes and also provided with

a passage-way to the radiator, a diaphragm
in such chamber, a valve moved by the move-
ment of the diaphragm to open and close such
passage-way to the radiator, and expansible
members, one thereof, in the chamber having
the diaphragm therein, expanding to close,
independently of the diaphragm, such pas-
sage-way to the radiator, and the other, in
the steam-supply passage-way, expanding to
open, independently of the diaphragm, such
passage-way to the radiator; substantially as
described.

4, In a steam heating apparatus, a radia-
tor, a reduced-pressure pipe and an air-sup-
ply pipe, a shifting valve arranged to alter-
nately open and close such pipes, a steam-
supply pipe, and a thermostat device com-
prising a chamber provided with a passage-
way to the shifting valve of the air-inlet and
reduced-pressure pipes and also provided
with a passage-way to the radiator, a dia-
phragm in such chamber, a valve moved by

the movement of the diaphragm to open and.

elose such passage-way to the radiator, and
expansible members, one thereof, in the
chamber having the diaphragm therein, ex-
panding to close, independently of the dia-
phragm, such passage way to the radiator,
and the other, in the steam-supply passage-
way, expanding to open, independently of the
diaphragm, such passage-way to the radia-
tor; substantially as described. |
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5. A temperature - regulating device for

heating systems, comprising a controlling de-
vice for connecting the radiator with either a
source of air-supply or an exhaust device,
said controlling device responsive to varying
temperature in the apartment controlling the
heating; and automatic means, independent
of the temperature-controlled device, for con-
trolling the exhaust or the admission of the
air to the radiator, so as to limit the supply
of air and steam thereto to the capacity of
such radiator.

6. In a temperature-regulating device for
heating systems, provided with a tempera-
ture-controlled air supply and exhaust ap-
paratus, automatic means, independentof the
temperature - controlled apparatus, for con-
trolling the exhaust or admission of the air

95
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to the radiator as to limit the supply of air

and steam thereto to the ecapacity of such ra-
diator.
In testimony whereof I hereunto set my
name in the presence of two witnesses.
EUGENE II. OSBORNE.
In presence of—
CHARLES TURNER DROWN,
EARLE CLARKE. "
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