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To all whom 1t may concern:

Be it known that I, Axprew G. Pavur, a
citizen of the United “States, residing in
Boston, in the county of Suffolk and State
of Massachusetts, have invented a new and
useful Improvement in Heating Systems, of
which the following is a full, clear, and
exact specification, reference being had to

the accompanying drawings, which form a.

part hereof.

This invention relates to a heating system
wherein steam or other suitable heating
agent is circulated for the purpose of con-
veying and imparting heat to the places
desired, and it consists in an improved con-
struction and ‘arrangement of the parts of
such a system. :

The object of my invention is to secure
an efficient and satisfactory circulation of
the heating vehicle in a beating system, and
a circulation which is positive in ifs charac-
ter and which is not dependent upon the
condensation of the heating vehicle in the
radiator. :

My invention consists in the combina-
tion in a heating system of a heater or radi-
tor, a supply pipe, a mechanical motor con-
nected with the supply pipe and adapted to
circulate the heating vehicle through the
system, and a fluid pressure motor for con-
trolling the mechanical motor and communi-
cating with the interior of the system so as
to be governed by the pressure therein.

My invention also consists in the combina-

tion in a heating system, of a heater or radi-

ator, a supply pipe, a mechanical motor con-
nected with the supply pipe, and adapted
to circulate the heating vehicle through the
system, and a sealed escape pipe for the
water of condensation, and an exhausting
apparatus which is connected directly or

_indirectly with the escape pipe. :
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My invention also consists in certain other
features of construction and combinations of

‘parts hereinafter described and claimed.

My invention is fully illustrated in the
accompanying drawings, in which—

Figure 1 shows my invention applied to
a system containing three radiators; Fig.
2 shows a modification of my invention;

Fig. 3 shows a further modification of the

invention. '
‘Similar letters denote similar parts in the
different figures.

Referring to Fig. 1, 1, 1 are radiators of

‘any suitable form; 2 is a supply pipe lead-
ing from any suitable generator or other
source of supply of the heating vehicle;
8 is a return pipe through which the water
of condensation flows to the tank or reser-
voir 4; 5 is any suitable form of check valve
st the lower end of the return pipe 8 and
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controlling said passage; 6, 6 ‘are supply

valves in the branch pipes leading from the
supply pipe to the radiator; 7 is a mechan-
ical motor, preferably a rotary pump -or
fan, which is placed in, or in some manner
connected with, the supply pipe, so that it
is adapted to circulate the heating vehicle

-through the said pipe and through the sys-

tem. In the form shown, the motor 7 is
driven by means of the belt 8 from the en-
gine 9. Any means may be employed to
drive the motor 7; for example, any suitable
form of engine may be employed or an elec-
tric motor may be used. 10 is a diaphra,
or other suitable fluid-pressure motor, which
1s suitably connected with the driving mech-
anism 9 so as to turn on or off or control
the mechanical moter 9. 11 is a lever which
is operated by means of the diaphragm 10
and which -is connected by the rod 12 with
the engine or other source of power so as
to control the same. 13 is a fluid pressure
chamber underneath the diaphragm 10, and
this chamber is connected by means of the
pipe 14 with the tank 4 or with any other
suitable part of the system. As a result of
this, whenever the pressure in the part of
the sgstem with which the fluid pressure
chamber 13 is connected became higher than
the predetermined point, the diaphragm 10
would be mcved and the motor 9 would be
entirely stopped or else decreased in speed.
In the form of connection shown the rod
12 is connected with a rheostat 30 by means
of a pivoted lever 81, the free end of which

moves over the contact points 32 of the

rheostat. - This rheostat is connected in the
ordinary manner with a source of electric
energy 33 and is also connected by means of
wires 34 with the driving mechanism 9.

16 is a pipe through which the water of
condensation can be removed from the tank
4. This pipe is provided with any suitable
form of valve 17. o ,

18 is an outlet pipe for allowing air to
escape when forced outward by the pressure
and steam, or for drawing off vapor for any
desired purpose. This pipe, however, does

-85

70

75

80

85

80

25

10

10!

110



not -form any part of the system claimed by |

e as my:invention. The pipe 18 is pro-
vided with any suitable form of valve 19,

~ The valve 19 is ordinarily kept closed. It
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will thus be seen that the escape or return

pipe from the system is sealed. »
By reason of having the escape or return

pipe sealed the pressure in the various parts

. of the system can be controlled as may be
desired by the operation of the motor or can

~ be automatically controlled by the operation
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of the motor. The motor itself can be so
arranged as to be automatically controlled
by- the pressure in the system and thereby
maintain the pressure at a given point.

20 is an air pipe which is connected by
suitable branches with the different radi-
ators, and these branches are provided with
automatic air valves 21, The air pipe also
has a branch leading to the tank 4 which is
also provided with an automatic air valve 21.
© 922 is an exhausting apparatus which is
preferably in the form of a steam or water
jet. S ‘

! 23 is a shut-off valve for disconnecting the
exhauster.

The operation of this apparatus is as fol-
lows: The mechanical motor 9 being started,
the heating vehicle is caused to flow posi-
tively through the supply pipe 2 into the
radiators. The water of condensation flows

 down through the réturn or escape pipe 3
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into the tank 4. Any uncondensed vapor
‘may also flow down through the pipe 3, and

also any air that is contained therein or that
is not removed from the system through the
air pipe. When the exhauster 22 is in op-
eration the. air is drawn out from the ra-
diators and also from the tank 4 through
the air pipe, the automatic valves 21 oper-
ating to prevent the waste of the heating
vehicle. If the exhauster is not used the air
can be blown out through the air pipe .in
the automatic valves by the pressure in the
system and if necessary, through the pipe 18.
When the exhausting apparatus 22 is in op-
eration it is connected through the branch
of the air pipe that leads to the tank 4 with
the escape pipe 3, and thus tends to acceler-
ate or-improve the circulation.

"In Fig. 2 the parts are constructed as al-
ready explained, with the following addi-

- tional features. The escape or return pipe
-8 leads directly from the radiators to the
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tank or reservoir. 24 is a suitable exhaust-
ing apparatus, such, for example, as a fan
which is connected with the upper part of
the tank 4 and which operates to accelerate

or aid the circulation of the heating vehicle

through the system by drawing the air or
steam from the tank, thus pulling the steam
and air, if any there be, through the return
pipe 3.  In this case there are two pumps
which operate to produce the circulation of
the heating vehicle, the pump 7 which is con-
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nected with the supply pipé in the manner

already explained, and the exhausting appa-
ratus 24 which is connected with the tail end
of the system. In this system I place valves

.25 on the various branches of the return

pipes leading from radiators which operate
to- permit the escape of the water of con-

densation and the air, while preventing the

loss or waste of the heating vehicle. -
In Fig. 3 I have shown a modification of
my system embodying two radiators in

‘which the parts are similar to those alread
| described 1n connection with Fig. 2, witl

the following additional features. 26 is an

additional motor which is connected with.

the exhausting device by a belt as shown.
27 is a thermostat which is adapted to be
placed upon the wall of the room, or in any
other suitable position, so as to be con-
trolled by the heat of the apartment or other
place where it is put, and which is con-
nected in any suitable way with the motors
9 and 26; for example, by means of an elec-
tric circuit containing a battery, an elec-
tromagnet and an armature lever. ‘
In Fig. 3,85 is an electric circuit adapted to
be opened or closed by the thermostat 27. 36
is a battery in said circuit. 37 is an electro-
magnet in said circuit. 38 is an armature
lever in a circuit 89, which circuit includes
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a source of electric energy 40 and the motors

9 and 26. When the heat of the apartment
reaches the desired or predetermined point,
the thermostat 27 operates to stop the motor

‘9 and the motor 26, thus stopping the sup--

ply- of the heating vehicle to the system.

“When the ‘temperature of the apartment
falls below the predetermined point, the

thermostat operates to start the motor 9

again and the motor 26. In this figure T

have shown -another form of thermostat, to
wit, the thermostat 28, which is adapted to
be applied directly to the radiator or any
other part of the heating system so as to.be
heated thereby. When. the temperature of
that part of the system to which the thermo-

‘stat is applied reaches the desired or pre-

determined point, the motor 9 and motor
26 are shut off in the manner already ex-
plained. In Fig. 3 the thermostat 28 is
shown as included in a circuit 41 which also
includes a battery 42 and an electromagnet
43. The electromagnet 43 operates an arma-
ture lever 44 in circuit 39. When the tem-
perature falls below this point, the motor 9
and motor 26 are started again. The two
forms of thermostats 27 and 28 may be used
in the one system or tliey may be used sepa-
rately, that is, one or the other, whichever
it is desired, may be used. .

In my improved system the circulation
of the heating vehicle is positive and cer-
tain and is controlled irrespective of the
pressure in. the %enerator or the source of
supply from which the heating vehicle
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comes. When an additional motor is used
at the tail end of the system, the circulation
of the heating vehicle is thereby improved
or accelerated. In some cases, especially in
large plants, the additional assistance ren-
dered by the motor at the tail end is very
important, and would enable the size of the
piping in the system to be materially de-
creased, thereby securing economy.

Another advantage resulting from my in-
vention is the automatic control of the me-
chanical motor according to the conditions
existing in the system or according to the
requirements or needs of the system. The
mechanical motor can thus be controlled by
the pressure existing in any part of the
system or by the heat given off from the
system. '

What I claim as new and desire to se-
cure by Letters Patent, is:

1. In a steam heating system, the combi-
nation of a radiator, a supply pipe, a me-
chanical motor arranged in the supply pipe,
and adapted to circulate the steam directly
through the system irrespective of the pres-
sure in the source of steam supply, means
for driving said motor independently of the
steam within the system, means connecting
with the system at some point beyond the
inlet to the radiator for controlling the
motor according to the requirements of the
system, and a sealed return pipe for the
water of condensation.

2. In a steam heating system, the combi-
nation of a radiator, a supply pipe, a me-
chanical motor arranged in the supply pipe
and adapted to circulate the steam through
the system irrespective of the pressure in the
source of supply, means for driving said
motor independently of the steam in the sys-
tem, a sealed return pipe for the water of
condensation, and an exhausting apparatus
connected with the return end of the system
above the point where the water of conden-
sation collects for aiding the circulation in
the system, substantially as set forth.

3. In a steam heating system the combi-
nation of a radiator, a supply pipe, a me-
chanical motor arranged in the supply pipe
and adapted to circulate the steam directly
through the supply pipe and through the
system irrespective of the pressure in the
source of supply, means for driving said
motor independently of the steam within
the system, a sealed return pipe for the
water of condensation, an exhausting appa-
ratus connected with the return end of the
system above the point where the water of
condensation collects for aiding the circula-
tion in the system, and means connected
with the system for controlling the motor
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and the exhausting apparatﬁs, substantially
as set forth.

4. In a steam heating system the combi-
nation of a radiator, a supply pipe, a rotary
fan arranged in the supply pipe and adapt-
ed to circulate the steam £rectly through
the supply pipe and the system irrespective
of the pressure in the source of supply,
means for driving said fan independently
of the steam in the system, an exhaustin
apparatus connected with the return end o
the system above the point where the water

‘of condensation collects for aiding the circu-

lation in the system, a fluid pressure motor
for controlling the fan and the exhausting
apparatus and communicating with the in-
terior of the system so as to be governed
by the pressure therein, substantially as set
forth.

5. In a steam heating system, the combi-
nation of a radiator, atsupply pipe, a rotary
fan arranged in the supply pipe and adapt-
ed to circulate the steam through the supply
pipe and through the system irrespective of
the pressure in the source of supply, means
for driving said fan independently of the
steam in the system, a sealed return pipe
fer the water of condensation, a tank for
collecting the water of condensation with
which the return pipe is connected, and an
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exhausting apparatus communicating with .

the tank above the point where the water of
condensation collects, substantially as set
forth.

6. In a steam heating system, the combi-
nation of a radiator, a supply pipe, a rotary
fan arranged in the supply pipe and adapt-
ed to circulate the steam through the sup-
ply pipe and through the system irrespective
of the pressure in the source of supply,
means for driving said fan independently
of the steam in the system, a sealed return
pipe for the water of condensation, a tank
for collecting the water of condensation
with which the return pipe is connected, and
an exhausting apparatus communicating
with the tank or receptacle above the point
where the water of condensation collects,
and means for controlling the fan and the
exhausting apparatus and comwunicating
with the interior of the system so as to be
governed by the pressure therein, substan-
tially as set forth. -

In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses.

ANDREW G. PAUL.

Witnesses:
Epwin Srerr,
Joun O. GaMPLEE.
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