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To all whom it ma&y concern:
Beit known that I, GEORGE H. REYNOLDS

~acitizen of the United States, residing in Chi-
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cago, in the county of Cook and State of Illi-
nois, "haves invented anewand useful Improve-
ment in Vacuum Heating Syetems of which
the following is a epeelﬁeetlon

This invention relates to an 1mp1 ovement

in apparatus for steam- heatmg
In the so-called ‘‘vacuum?” or “low—pres-“

- gure” steam - heating systems (wherein the
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radiators and their conneetmﬂ-plpes are first
emptied of air by the incoming steam and
kept thereafter closed against the external
atmosphere, so that low steam-—presem es and
the consequent lower temperature may be
maintained in the radiators with due circu-

lation through them from the boiler) consid-

erable dif 1eu1tv has been experienced on ac-
count of the water of condensation which ac-

cumulates in the air-pipes and sometimes in .
the radiators and is by the vacuum often

drawn from one radiator toanother or into the
steam-pipes, thus interfering with the neces-
sary circulation.

It is the object of the present inv entmn to
overcome this difficulty by . the means de-
scribed and shown in the following deserip-

~ tion and the accompanying drawing , forming
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a, part of this specification, said ar: awing be-

ing an elevation, partly in section, of a heat-
ing system coutalmng said invention.

In the said drawing, 10 indicates the ordi-
nary steam-boiler; 11, the main steam-educ-
tion pipe leading to the usual steam-distrib-
uting pipe 12, eennected to riser 13, of which
there may be any number, aecordmn‘ as the

radiators are to be multiplied. For conven-
~ ience of illustration only a single riser is |

shown for supplying a series of radmtors one
above another., From this riser at intervals
are led the radiator supply-pipes 14 15 16,
each furnished with a shut-off or valve 17 and
each leading to its radiator, respectively, 18
19 20. The lower end of the riser 13 is car-
ried downward by an extension 21 and joined

to the water-supply pipe 22, which leads into

the boiler at a point below the water- hne in
sald boiler.
From each of the radiators 18 19 20 is an OS-

the valve 17 open to receive if.

through pipe 21 to the boiler.
_redmtor is driven out by the incoming steam
through valve 25 and pipe 24 to the escape-

| cape- plpe 24 prov1ded with a shut off cock

25 and leadmcr to the air-escape riser 2. The

lower end of th1s escape-riser 26 is connected

through a check-valve 23 to the boiler below
the Weter line. An enlargement of this es-
cape-pipe constituting a reservoir 27 is shown

for holding any temporary excess of water of

condeneetwn This reservoir 27 should be
located above the water-line of the boiler.
The upper end of the escape-riser 26 is con-
nected by a pipe 28 to the descending pipe 29,
which terminates in the sealed chember 30
located above the water-line of the boiler.
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The exit of pipe 29is furnished with a check-

valve 31, which permits flow of fluid or liquid
from the pipe into the chamber 30, but pre-

vents flow in the opposite direction. From

the interior of the chamber 30, atapoint above =
the exit-pipe 29, leads an overﬂow-plpe 32

down to the bmler below the water-line and

through a check-valve, as at 33, opening to-
ward the boiler.

From the upper portion of

said chamber 30 an escape-pipe 34 leads from

the interior of the chamber down into a mer-
cury seal 39, the lower end of the pipe 34 be-
ing submer o'ed in mercury. The upper end

' of the- mercury seal above the body of mer-
'cury is connected to the open air, a pipe 36

serving to carry the escape out of doors.
‘The operetlon is as follows: Steam bemcr
ﬂ'enerated in the boiler flows through pipes

1112 13 to the supply-pipes 14 1516 and to

such of the radiators 18 19 20 as may have
Any water

of condensation in these parts will flow down
The airin the

riser 26 and any condensation of steam In
the wertlca,l parts of said riser 26 flows down

‘to reservoir 27, and so through check‘.-valve

23 to the boiler below the water-line. Any
air and uncondensed steam that rises through
the riser 26 passes by pipe 28 to the pipe 29
and through check-valve 81 to the interior of
chamber 30 below the level of the water of

condensation in said ehamber, which is kept

at a constant level by the overflow-pipe 32,

leading down through check-valve 83 to the'

boiler below the weter line, The air or gases
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in chamber 30, if the presence therein is |

above atmosphere, pass by pipe 34 through
the mercury seal 35 and ascending thmutrh

the mercury escape to the outer air by way
of pipe 36.
perature in the radiators is lowered, either
from cutting off the steam-supply therefrom
or from lowering of the boiler-pressure, the

tension in the radiators and in the pipes 26

23 29 and chamber 30 is lessened and may
become a partial vacuum or fall below atmos-
pheriec tension, in which case the mercury
seal prevents inflow of air to chamber 30 and

the check-valve 31 prevents inflow from said

chamber to the pipes and the radiator. It

will be seen that in no case can the water of |

condensation collect at any point where it
will interfere with the circulation or where

because of the partial vacuum in the radiator

or pipes it would be forced intosuch place as
will interfere with a free circulation from the
boiler of steam outward and of water back to
the boiler again.

What I claim is—

1. The combination of a steam-boiler, a

steam-eduection stand-pipe leading therefrom,
a series of radiators connected at one side to
sald steam-eduection pipe, and at the other
side to an air-escape pipe, said air-escape
pipe, connection from the lower end of the
air-escape pipeand the steam-eduction stand-
pipe to the boiler below the water-line there-
in, connection from the air-escape pipe
through a check-valve to the lower part of a
sealed chamber located above the water-line
of the boiler, said sealed chamber, connection
from said chamber at a point above 1ts lower
part by a pipe to the boiler below the water-
line, and means for permitting air to escape
from said chamber to the atmosphere and
preventing its return, substantially as speci-
fied.

Now if from any cause the tem-

' of the boiler, O
from said chamber at a point above its lower
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2. The combination of a steam-boiler, a
steam-eductionstand-pipeleading therefrom,
a series of radiators connected at one side to
sald steam-eduction pipe, and at the other
side to an air-escape pipe, said air-escape
pipe, connection from the lower end of the
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air-escape pipeand the steam-eduction stand-

pipe to the boiler below the water-line there-

in, connection from the air-escape pipe

~through a check-valve to the lower part of a

sealed chamber located above the water-line

of the boiler, said sealed chamber, connection

from sald chamber at a point above its lower
part by a pipe to the boiler below the water-
line, and means for permitting air to escape

from sald chamber to the atmosphere and

preventing its return, said means consisting
of a mercury seal, substantially as specified.

3. 1'he combination of a steam-boiler, a
steam-eductionstand-pipeleading therefrom,
a series of radiators connected at one-side to
sald steam-eduction pipe, and at the other
side to an air-escape pipe, said air-escape
pipe, connection from the lower end of the
air-escape pipe and thesteam-eduction stand-
pipe to the boiler below the-water-line there-
in, connection from the air-escape pipe
through a check-valve to the lower part of a
sealed chamber located above the water-line
sald sealed chamber, connection

part by a pipe to the boiler below the water-
line, means for permitting air to escape from
said chamber to the atmosphere and prevent-
ing its retarn, and a reservoir in the lower
pmt of said air- escape p1pe~ substantially as

' specified.

GEORGE H. REYNOLDS.

Witnesses:
H. M. MUNDAY,
WM. A. GRIGER.
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