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To all whom it maly concermn:

Be it known that I, Ricmarp B. BrowN, a
citizen of the United States, residing in the
city and county of Philadelphia, State of Penn-
sylvania, have invented a new and useful Im-
provement in Exhaust Heating or Liow-Pres-
sure Systems,of which the following 1sa speci-
fication. | -

My invention consists of a novel exhaust
heating or low-pressure system wherein I
provide means for preventing pounding 1n
the coil or radiators or pipes.

1+ turther consists in providing a water-
column for each coil or radiator.

It turther consists in forming a suction to
assist in drawing steam into a coil or radiator.

It further consists in providing means
whereby the air and water are separately dis-
charged from each coil or radiator and. from
the system. |

It further consists in providing a trap for
each coil or radiator. | |

Ti, further consists of novel detalls ot con-
struction, all as will be hereinatter set forth.

Figure 1 represents an elevation showing

“an exhaust heating or low-pressure system
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embodying my invention. Fig. 2 represents
o sectional view of a portion thereof, and Fig.
3 represents a view showing a water-regula-
tor employed in connection with the latter.
Heretofore in many heating systems great
difficulty has been experienced trom the fact
that an excess back pressure on the engine
occurs, the bad effects of which are evident,
and in addition considerable force is required
at varying times in order to properly direct
the exhaust to the various parts of the sys-
tem, while at the same time pounding occurs
in the pipes and considerable difficulty has
been met with in removing water which ac-

cumulates in the system, this being hereto-

fore accomplished by the use of a suction-
pump. My system overcomes these difficul-
ties by providing a main riser from the en-
oine, providing a drain therefor with a trap
therein leading to the hot-well, said maln
riser being suitably connected with the va-
rious coils or radiators of the system and
having an air-vent open at all times to the

S

5o atmosphere, said main riser being also pro-

can exhaust directly to the atmosphere,

vided with a valve controlling the outlet of
the said riser, said valve being adjustable to
the desired pressure—that is, can be set ab
any predetermined pressure to exhaust to the
atmosphere. In practice this valve 1s set a
few pounds above the pressure intended to
be carried in the riser. Between each of the
coils or radiators and the main riser 1s a wa-
ter-column formed by condensation, which

communicates with a manifold which is suit-

ably connected with pipes of the coils or ra-
diators, while at the opposite end of sald
pipes is a drip-manifold, from the upper por-
tion of which leads a pipe serving as an 311~
exhaust, while from the lower portion of
said drip-manifold is a drip-pipe for the wa-
ter, which connects with the main drip. This
lutter is in communication with the hot-well,
while it will be seen that the air from each
radiator can pass upwardly through the main
drip-pipe and out of the air-vent while the
water of condensation passes from the drip-
pipe to the main drip, whence 1t is conducted
o the hot-well, it being noticed that the
system has a slight pitch toward the main
drip, whereby all the water of condensation
will be conducted thereunto and to the hot-
well by gravity, it being further understood
that by the employment of the water-column,
which has a suitable valve, the water serves
a double purpose of driving before 1t any
air which may be collected in the radiators
and at the same time reduces the pressure in
said columns to draw or suck in the steam
from the main riser.

To the above end, therefore, 1 designates
the engine of my system and from which leads

‘the pipe 2, said pipe being connected, by means

of a trap 3 and pipe 4, with the interior of the

hot-well 5. The pipe 2 connects with the

main riser 6, which has a pipe 7 in communi-
cation therewith at a point above the topmost
coil or radiator, said pipe being in communi-
cation with the pipe 8, which is also in com-
munication with the pipe 9, which discharges
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to the atmosphere, the main riser 6 being 2180

open to the atmosphere at its end and has a

‘valve 11, which can be adjusted to operate at

pressure, so that the steam
it be-

any predetermined
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ing understood, however, that the air-vent is
always open. | |

12 designates a pipe which is in suitable
communication with the interior of the main
riser at a point some distance above that with

which 1t communicates with the manifold 13
ot a coil or radiator 14, said manifold being

in direct communication with the pipes of

sald coil or radiator, while the valve 15 is pro-
vided 1n said pipe 12 in order to open and
close the same, it being understood that the
sald pipe 12 serves to hold a water-column

when the valve 15 is closed, which will also.

serve to assist in preventing any steam from
passing therethrough to the valve 15.

16 designates a drip-manitold suitably con-
nected with the opposite ends of the pipes of
the coil or radiator 14, said drip-manifold 16
having a pipe 17 of small size leading there-
from at substantially its upper portion and
communltcating with the main drip 18, a suit-
able pipe 19 leading from the substantially
lower portion of the drip-manifold and hav-
Ing a trap and being in communication ulso
with the main drip 18, the latter having a pipe
20 communicating with the interior of the
hot-well 5.  The hot-well is likewise provided

~with the air-outlet 21 and with an overflow

22 and also with a pipe 23, which leads to a
suitable pump (not shown) for the purpose of
pumping water into the boilers.

The operation of the parts as described will
be readily understood, and as the operation
of all of the coils or radiators is the same it
has only been deemed necessary to describe
one of these. I have shown two coils or ra-
diators in different stories of a building; but
1t will be evident, however, that any number
of coils or radiators may be employed and
that the system may be extended to any height
or extended over any area., as desired.

The valve 15 being closed and the engine 1
started, the exhaust therefrom will pass into
the pipe 2, and any water of condensation will
pass 1nto the trap 3 and after filling same to
the hot-well 5, the trap acting as a seal to pre-
vent passage of steam thereinto. The steam
passes Into the main riser 6 and upwardly,
the air passing through the pipes 7, 8, and 9
to the atmosphere. The pipes 8, 24, and 9 are
ordinarily of relatively small size. In prac-
tice the loss of heat therethrough is negligible.
By opening the valve 15 the water which is
1n the pipe 12, forming the water-column, will
pass into the manifold 13 and from thence into
the pipes of the coil or radiator 14 and will
torce the water which is remaining therein
before 1t, while at the same time the passage
of the water from the pipe 12 will reduce the
pressure therein, which will draw or suck in

- the steam from the main riser. Thus the water

and the air before it will be forced from the
pipes of the coil or radiator 14 without oc-
casioning any pounding, the pitech of said
pipes assisting in this operation. It is evi-
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clent that the flow of steam thus set up in the
racdiator 14 will be maintained in the usual

manner by the pressure of steam in the cir-

culating system. The water of condensation
will pass into the pipe 19, in which there is a

trap which prevents the escape of the steam

therethrough, the water, however, passing
into the main drip 18 and through the pipe
20 back to the hot-well 5, the air which is in

the pipes 14 passing upwardly through the

pipe 17 into the main drip 18 and will pass
upwardly therethrough and out through the
pipe 24 to the pipe 9 into the atmosphere, it
being seen that the main drip serves the dou-
ble purpose of carryine off the air from the
coils or radiators and carrying down the water
of condensation therefrom. Attention isalso
called to the fact that the pipes 8 and 24,
which communicate with each other, as well
as all the substantially horizontal pipes of the
system, have a slight pitch toward the main
drip 18, so that all the water of condensation
will be directed to the hot-well. In this way
the pure water is collected in the hot-well 5
and conducted therefrom through the pipe 23
by the suitable pump (not shown) back to the
boiler 1 and which can be used over again. In
orcder to provide or keep a uniform or sub-
stantially uniform level of liquid in the tank
5, I provide means connected with the said
hot-well or water-tank 5 for this purpose. As
the device is fully described in United States
Patent No. 407,991, granted to me July 30,
1889, 1t 1s unnecessary to herein particularly
explain it. |

By the term °* low pressure ” wherever used
I desire to be understood as meaning a pres-
sure somewhat above that of the atmosphere
and such as is commonly produced by the ex-
haust of a steam-engine.

1t 1s obvious that the pipes 8, 9, 17, and 24,
which 1 have described as air-pipes, are of
relatively small diameter, so that they are not,
adapted to pass steam, at least in any notice-
able or disadvantageous volume. It is found

1n practice that the pipes 8 and 9, which lead

directly from the main riser 6, permit the exit
of air, and thereby secure a rapid passage of
steam to all the radiators when the engine is
started up after an interval, whereby a build-
ing 1s quickly heated. After the risers and
the radiators are full of steam no perceptible
amount escapes from the pipe 9, it being pos-
sibly held in check by the globules of water
of condensation which collect in the air-pipes
and prevent escape of steam.

It will be evidentthat various changes may
be made by those skilled in the art which may
come within the scope of my invention, and I
do not, therefore, desire to be limited in every
instance- to the exact construction herein
shown and deseribed. '

Having thusdescribed my invention, what I

claim as new, and desire to secure by Letters
Patent, 1s—
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1. In an exhaust or low-pressure heating
system, & main riser, a radiator, a pipe form-
ing a communication between said riser and
said radiator, said pipe opening into said riser
some distance above sald radiator and means
for closing the same adjacent said radiator
whereby the water of condensation is collected
in sald pipe and will act to reduce the pres-
sure in said pipe, to draw in the steam, when
said closing means is opened.

9. In an exhaust or low-pressure heating
system, a drip-pipe, a radiator, an air-exit
pipe leading from the upper portion of said
radiator and adapted to discharge into said
~drip-pipe above said radiator and a water-exit
pipe having a trap therein, said water-pipe
leading from the lower portion of said radia-
tor and adapted to discharge into said drip-
pipe below said radiator, whereby the air and

water are positively discharged separately,

from said radiator and from the system.

3. In an exhaust or low-pressure heating

 system, a main riser, aradiator, a pipe form-
ing a communication between said riser and

- said radiator, means for closing said pipe ad--

jacent said radiator whereby the water of con-

8

densation is collected in said pipe and will act
to reduce the pressure in said pipe and draw
in the steam when said closing means 1s open,
a drip-pipe, an air-exhaust pipe leading from
the upper portion of said radiator adapted to
discharge into said drip-pipe above said ra-
diator and a water-exit pipe having a trap
therein, sald water-pipe leading from the
lower portion of said radiator and adapted to
discharge into said drip-pipe below said ra-
diator.

4. In an exhaust or low-pressure heating
system, a radiator, steam-admission means
substantially at one end thereof, a drip-pipe,
separate air and water exit pipes from said
radiator to said drip-pipe, said air-pipe lead-

ing upward from the upper portion and said
‘water-pipe leading downward from the lower

portion of said radiator whereby the air and
water are separately discharged from said ra-
diator and the system, and a trap in sald wa-

ter-pipe.
RICHARD B. BROWN.
Witnesses:

JouN A. WIEDERSHEIM,
Wwm. CANER WIEDERSEIM.
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