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To all whom 1t may concern:

‘Be 1t known that 1, Axprew G. PavL, a
citizen of the United States, residing in Bos-
ton, in the county of Suffolk and State of

Massachusetts, have invented a new and use-
ful Improvement in Heating Systems, of.

which the following is a full, clear, and exact
specification, reference being had to the ac-
companying drawings, which form a part
hereof. o

This Invention relates to a heating system

whereln steam or other suitable heating
agent 1s circulated for the purpose of convey-

ing and mmparting heat to the places desired,
and 1t consists In an improved construction
and arrangement of the parts of such a sys-
tem.

The object of my invention is to control
the discharge of the air and the water of con-
densation from the radiator, and also, in ad-
dition to this, to control the supply of the
heating vehicle thereto and at the same time
to prevent the loss or waste of the heating
vehicle through the discharge pipe.

My invention consists first in the combina-
tion 1n a heating system, of a supply pipe, a
heater or radiator, a valve device on the sup-
ply pipe having a suitable valve casing, and a
supply port and a fluid pressure motor con-
trolling said supply port and fluid pressure
chambers on opposite sides of said motor, one
being in direct or free. communication with

the interior of the radiator, the valve device

being provided with an equalizing passage
connecting the two chambers, and a fluid con-

taming device connected with the other fluid

pressure chamber and means for varying the
pressure in the fluid containing device.

.In the best form of my invention a piston
1s used and 1t 1s made somewhat smaller than
the interior of the valve casing so as to form

an equalizing passage between the piston and |

the wall of the casing.

My invention also consists in providing the
discharge pipe with a valve constructed in a
simiar manner. _

My invention also consists in employing a
thermostat placed upon the wall of the room
OTr 1IN any ot{)
valve upon the pipe or passage connecting
the fluid pressure chamber of the supply
valve, or the fluid pressure chambers of both
the supply and return valves, with the ex-

1er suitable position to control a.

| be cut out of operation and these valves can

be closed.

My invention also consists in certain other
features of construction and combinations of
parts, hereinafter described and claimed.

My mmvention is fully shown in the accom-
panying drawings in which

Figure 1 shows a system having my im-
proved valve upon the supply pipe and hav-
mg a single exhauster to operate said valve
and at the same time to remove the air from
the radiator. Fig. 2 is a sectional view of
my 1mmproved form of valve. Fig. 3 shows
a system m which the pipe connecting the
supply valve with the exhauster is controlled
by the operation of a thermostat. Fig. 4
shows a system in which my improved valve
15 used both upon the supply pipe and the
discharge pipe, and in which an exhauster is
connected by means of a pipe with the fluid
pressure chambers of the valves, this con-
necting pipe being controlled by a thermo-

stat. Fig. 5 shows a form of valve adapted

for use with fluid under pressure. _

Similar numbers denote similar parts in
the different figures. |

Referring to Figs. 1 and 2, 1 is a radiator
or heater ol any suitable form, 2 is a supply
pipe, 3 18 my improved valve placed upon
the supply pipe, 4 is a pipe connecting the
{uld pressure chamber of this valve with the
exhauster 5, and 6 is a branch leading from
the pipe 5 to the upper part of the radiator
and provided with the usual thermostatic
valve 7. - The construction of my improved
valve 1s shown in Fig. 2. 8 is a suitable cas-
ing provided at its lower end with a supply
port 9, 10 1s a piston provided at its lower
end with a valve 11 controlling the supply
port. 12 1s a fluid pressure chamber above
the piston.  The piston is made smaller than
the interior of the casing so as to form an
equalizing passage 13 between the piston and
the wall of the casing. The size or area of
this equalizing passage is less than the area
of the pipe 4 running to the exhauster. 14
1s & spring bearing upon the upper end of the
piston 13, and adapted to be regulated in
tension by means of the screw 15 which
screws Into the upper part of the casing. 16
1s a cap screwed to the upper part of the cas-
g to cover and protect the secrew 15. 17 is
an ordinary valve by means of which the ex-

hauster, by means of which the exhauster can | hauster can be cut out of operation. 18 is
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a valve on the pipe 4 near the supply valve,
by means of which the exhauster can be shut
off from the supply valve.

The operation of this form of my improved
systemisastollows. Whenthe valves17and 18
arc opened, the exhauster produces a vacuum
or minus pressure in the fluid pressure cham-
ber 12, thereby causing the piston 10 to rise
and Opul the supply port 9, admitting the
heating vehicle to the radiator. At the same
time the air is drawn out from the radiator
through the branch pipe 6 until steam
reaches the awr valve 7 and closes the same.
When 1t 18 desirable to shut the radiator off
the valve 18 1s closed. ‘The pressureunder-
neath the piston 10 escapes up through the
equalizing passage 13 until the pressures on
both sides of the piston are equalized or
nearly so, when the spring 14 causes the pis-
ton to descend and closes the supply V*’Lhm
By closing the valve 17 the air pipe can also
be shut off.

In Fig. 3 the construction is the same as
that already explamned with the addition of
the thermostat 19 constructed
form and adapted to be placed upon the
wall of the room, or 1n any other suitable po-
sition. 'This thermostat is adapted to con-
trol the valve 20 upon the pipe 4. Any suit-
able connecting means may be employed be-
tween the thermostat 19 and the valve 20,
for example, an electric circuit as shown, and
the valve 20 may be made in the form of a
solenoid valve. The operation of this form
of system 1s the same as that already ex-
plained, except that when the room 1s heat-
ed to the desired point the thermostat closes
the valve 20 and thus shuts the connection
between the exhauster and the supply valve
and thereby closes the supply valve.

In Iig. 4 the parts are constructed in the
manner already explained with the following

additions. 21 1s a separate discharge or re-
turn pipe which 1s nrovided with a discharge

valve 22, This discharge valve 1s similar in
construction to the supply valve shown in
section in Kig. 24 1s an ordmary hand
valve 1n the discharge pipe. 2515 a valve on
the pipe 4 which is controlled by the thermo-
stat 26 adapted to be placed upon the wall of

.l-r-.

the room or in any other suitable position.

The connections between tine thermostat and
the valve 25 may be made in any ordinary
form as shown. The pipe 4 has a branch 27
running to the fluid pressure chamber on the
discharge valve. 28, 28 are ordmnary shut
off valves. The opemtlon ol this system 1s
substantially as already explained. When

the room 1s heated to the desired degree the
valve 251s closed and the exhauster is thereb
shut off from connection with the fluid pres-
sure ch fLmbeI'S of the valve.
the oppos:
valves eqt
plained ,

The pressure on
1te ends of the pistons of these
alize In the manner already ex-
and the valves are closed by the

m any usual.

-T

T

S sure.

vided with a SCrew thread
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operation of the springs, thus shutting off
the radiator.

room falls the valve 25 is opened and the ex-

hauster operates to open both the supply and

the discharge valves.

In Fig. 5 1 have shown a form ol valve
similar to the valve shown in Fig. 2 except
that 1t 1s adapted for use with a fluid PLesSUTe
device adapted to supply fhaid under pres-
29 1s a valve which is connected Wnll
the piston 10 by means of the stem 30 pro-
at 1ts upper end.
The valve 29 1n this case’is below the sup )y
port 9 and 1s adapted to close that port w hen
the piston 10 is raised by means of the coiled
spring 32. The spring 32 bears at 1ts lower
end against the casing of the valve and at 1ts

“upper end against Lhe head of the piston.

The tension of the spring 32 can be varied by
means of the nut 31 which screws upon the
upper end of the stem 30. In this form of

valve the fluid under pressure from the fluid

pressure motor is admitted to the chamber 12
and forces the piston 10 down and opens the
port 9. When the {fluid pressure motor 1s
cut off from the fluid pressure chamber 12 by
means of a hand valve or the operation of a
thermostat, the pressures on the two sides of
the piston 10 are 'eqlmli?ed througn the

equalizing passage 15, and the spring 32
thereupon forces the piston up and closes the
valve.

Some of the advantages ol my 1mprove-
ment are as follows. The admission of the
heating vehicle to the radiator and the dis-
charge of the water and air therelrom, are
easﬂy and quickly controlled. The system is
economical. 1t can be put into operation or
put out of operation, easilly and readily.
The system can thus be accurately and
quickly controlled. The valves are .sun'r)]v
in construction and not liable to get out of
order and are self-contained, that is to say,
no vents are necessary to the external at-
mosphere,

What 1 claim as new and desire to secure
by Letters Patent, 1s:

1. In a heating system, the combmation ol

a supply plpe a heater or radiator, a val ve
dLVILG on the supply pipe having 2 suitablo
valve casing, a supply port in said cs SHNE, &
motor controlling said supply port, the valye
device being prowded with fluid pressure
chambers on opposite sides of said motor,

0ne bOIHU 1N free communication with the i 111"

terior of the radiator, and the valve device
being provided with an equalizing passage
001"1110(,131110 the two chambers, and a fluid
c,ontammﬂ device connected wn,h the

ing the pressure of the fluid in said containing
dgwce substantially as set forth.
2. Tn 2 heating system, the combination of
supply pipe, &  he ater or radiator, a valve

dewce on the supply pipe having 2 suitable 1

When Lhc tempel ature of the -

otiher
fluid pressure chamber and means for vary-
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valve casing, a supply port in said casing, a |

motor controlling said supply port, the valve
device being provided with fluid pressure
chambers on opposite sides of said motor,
one being in free communication with the 1n-
terior of the radiator, and the valve device
being provided with an equalizing passage
within the valve casing connecting the two
chambers, and an exhausting device con-
nected with the other fluid pressure cham-
ber, substantially as set forth.

- 3. Ina heating system, the combination of
a supply pipe, a heater or radiator, a valve
device on the supply pipe having a suitable
valve casing, a supply port in said casing, a
piston controlling said supply port, the
valve device being provided with fluid pres-
sure chambers on opposite sides of said pis-
ton, one being in free communication witi
the interior of the radiator, and the valve de-

vice being provided with an equahzing pas-

-sage between the piston and the wall of the

casing connecting the chambers on opposite
sides of the piston, and a fluid contaming de-
vice connected with the other fluud pressure
chamber and means for varying the pressure
in said containing device, substantially as
set forth. , _

4. In a heating system, the combination of
a supply pipe, a heater or radiator, a valve on
the supply pipe having a suitable valve cas-
ing, a supply port in said casing, a piston con-
trolling said supply port, the valve device be-
ing provided with fluid pressure chambers on
opposite sides of said piston, one being in
free communication with the interior of the
radiator, and the other being connected with
an exhausting device, the valve device being
provided with an equalizing passage con-
necting the chambers on opposite sides of the
piston, and a spring adapted to move the pis-
ton in the opposite direction from the ex-
hausting device, substantially as set forth.

5. In a heating system, the combination of
a supply pipe, a heater or radiator, a valve
device on the supply pipe having a suitable
valve casing, a supply port 1n said casing, a
piston controlling said supply port, the valve
device being provided with fluid pressure
chambers on opposite sides of said piston,
one being in free communication with the 1n-
terior of the radiator, and the other being

connected with an exhausting device, the.

valve device being provided with an equal-
1zing passage connecting the chambers on
opposite sides of the piston, and a spring
adapted to move the piston in the opposite
direction from the exhausting device, and
means for adjusting the tension of the spring,
substantially as set forth.

6. In a heating system, the combination of
a supply pipe, a return pipe, a heater or ra-

“diator, a valve device on the supply pipe

having a suitable valve casing, a supply port
1n said casing, a motor controlling said sup-

ply port, the valve device being provided
with fluid pressure chambers on opposite
sides of said motor, one being in free commu-
nication with the interior of the radiator, and
the valve device being provided with an
equalizing passage connecting the two cham-
bers, a valve device on the return pipe hav-
ing a suitable valve casing, a discharge port,
a motor controlling the discharge port, the
return valve device being provided with
fluid pressure chambers on opposite sides of
said motor, one being 1n free communication
with the interior of the radiator, and the re-
turn valve device being provided with an
equalizing passage connecting the two chams-

3

70

30

bers, and a fluid containing device connected
with fluid pressure chambers of the valve

devices of the supply pipe and return pipe
and means for varying the pressure of the
fluid in said contaming device, substantially
as set forth.

7. In a heating system, the combination of
a supply pipe, a return pipe, a heater or ra-
diator, a valve device on the supply pipe hav-
ing a suitable valve casing, a supply port in
said casing, a piston controlling said supply
port, the valve device being provided with
fluid pressure chambers on opposite sides ot
said piston, one being in free communication
with the interior of the radiator, and the
valve device being provided with an equal-
1zIng passage connecting the two chambers,
and an exhausting device connected with
the other fluid pressure chamber, a valve de-
vice on the return pipe having a suitable
valve casing, a discharge port, a piston con-
trolling the discharge port, the return valve
device being provided with fluid pressure
chambers on opposite sides of said piston,
one being in free communication with the
interior of the radiator, and the return valve
device being provided with an equalizing
passage within the valve casing connecting
the two chambers, the other fluid pressure
chamber being connected with said exhaust-
ing device, substantially as set forth.

8. In a heating system, the combination of
a supply pipe, a return pipe, a heater or ra-
diator, a valve device on the supply pipe hav-
ing a suitable valve casing, a supply port in
sald casing, a motor controlling said supply
port, the valve device being provided with
fluid pressure chambers on opposite sides of
said motor, one being in free communication
with the interior of the radiator, and the
valve device being provided with an equahiz-
ing passage connecting the two chambers,
a valve device on the return pipe having a
suitable valve casing, a discharge port, a
piston controlling the discharge port, the
return valve device being provided with
fluid pressure chambers on opposite sides of
said piston, one being in free communication
with the interior of the radiator, and the
return valve device being provided with an
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equalizing passage between the piston and | bers, a valve device on the return pipe having

the wall of the casing connecting the two
chambers, and a fluid conta,mnm device con:
nected with fluid pressure chambers of the
Vfﬂve devices of the Supph?f pipe and return
pipe and means for varying the pressure of
the fluid 1m said containing device substan-
tially as set forth.

9. In a heating system, the combination of
a supply pipe, a heater Or diat(m, a Teturn
pipe, a valve deviceon the return pipe having
a Smtable valve casing, a discharge porf, in

sald casing, a motor (..:ontrolhm sald dis-
charge port the valve device benw provided
with fluid pressure chambers on opposite
sides of said motor, one being in free com-
munication with the interior of the radiator,
and the valve device being prm*lded with an
equalizing passage connectmﬂ the two cham-
bers, and a fluid containing device connected
with the other fluid pressure chamber and
means for varying the pressure of the fluid
1n satd containing ‘eovi ce, substantially as set
forth. -

10. In a heating system, the combination
ol a supply pipe, a ]10%01" or raciator, a valve
device on the supply pipe having a suitable
valve casing, a.supply port in said e casing, a
motor controlling said supply port, the valve
device being provided with fluid pressure
chambers on oppomte sides of said motor, one
being in free communication with the interior
of the radiator, and the valve device being
provided with an equalizing passage Comlect--
ing the two chambers, a fluid contmmnﬂ e~
vice, a pipe conneetnm the fluid containing
device and the other fluid pressure chamber
and means for varying the pressure of the
fluid in said containing dewce and a thermo-
stat controlling said conneotmo pipe, sub-
stantmlly as set forth.

In-a heating system, the combination
01 A supply pipe, a return pipe, a heater or
radiator, a valve device on the supply pipe
having a suitable valve casing, a supply port
n sald casing, a piston controlling said sup-
ply port, the valve device belng provided
with fluid pressure chambers on opposite
sides of said piston, one being
munication with the interior of the radiator,
and the valve device being provided with an
equalizing passage c(mnwtmﬂ the two cham-

In free com- |

2 suitable valve casing, a discharge port, a
piston controlling the dl&,clmt% pmt the
return valve device being pmvulul with fluid
pressure chambers on opposite sides of sald

| piston, one heing in free communication with

radiator, and the return

valve device being provided with an equal-
1ZING  PAsSsage f*{)]]]](,(,t1110 the two cham-
1)01%, and a fluid containine device connected

with the two fluid plmamb chambers which

the imterior of the

are not1n direet communication with the ra-

diator and means for varying the pressure of
the fluid in said containing deviee, substan-
erlhr as set forth.
In a heating svstem, the combination
(:-1 2 supply pipe, & return nipe, a heater or
radiator, a valve device on the supply pipe
having a suitable valve casing, a supply port
m said casing, a motor controlling said sup-
ply port, the valve device bemw pl(:uvulvd
with fluid pressure chambers on opposite
stdes of said motor, one being in {ree com-
munication with the interior of the rad; ator,
and the valve device being provided with an
equalizing passage connectmﬂ the two cham-
bers, a valve device on the return pipe hav-
ng a suitable valve casing, a discharge port,
A Mmotor controlling the discharge port, the
return valve device bemng prmndod with
tluid pressure chambers on oppouto sides of
sald motor, one being in free communication
with the interior of the radiator, and the re-
turn valve device being [)1{)\?'1{_[{}(1 with an
equalizing passage connecting the two cham-
bers, and a fluid containing device connected
with the two fluid pressure chambers which
are not i {ree communication with the radi-
ator, and a thermostat controlling the con-
nection between the fluid contmmnﬂ device
and the said fluid pressure chambers and
means for varying the pressure of the fluid in
sald containing device, substantially as sct
forth.
In testimony whereof I have signed my
name to this specification, m the presence of
two subseribing witnesses.

ANDREW G. PAUL.

Witnesses: _
THoMAas K. PETERS,
NANNIE FINLEY.
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