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Specification forming part of Letters Patent No. 14,743, dated April 22, 1856.

To wll whom it may concerie:

Be it known that I, GEORGE 8. G. SPENCE,
of Boston, in the county of Suffolk and State
of Massachusetts, have invented an Improved
Safety and Self-Regulating Apparatus to be
Applied to Boilers Used for IHeating Build-
ings by Steam; and I do hereby declare that
the same is fully described and represented
in the following specification and the accomn-
panying drawings, of which—

Figure 1 denotes a front elevation of a
" steam-generator having my invention applied
to it. Iig. 2is a top view of it. Tig. 3isa
vertical and transverse section taken through
its refrigerator, receiving-vessel or cistern, and
stand-pipe, to be hereinafter deseribed. Fig.
4 is a transverse section of the boiler and its
furnace, the same being taken through the
fuel-supply mouth or throat of the lattey.

In the drawings, A is a furnace surrounded
by a water-space or boiler, B, the smoke from
said furnace being caused to pass through an
opening, C, in the top of the throat D, and
from thence to circulate around the external
surface of the boiler and escape through a
discharge-pipe arranged, as seen in Fig. 4.
Above the top of the said boiler a receiving-
cistern, F, is disposed as seen in Fig. 2, the
said cistern being surrounded by or placed
within another cistern or refrigerator, G, the
top of the latter cistern being raised some-
what above that of the former, as shown in
said figure. .

Out of the lower part of the boiler a stand-
pipe, H, is carried and made to open into the
lower. part of the receiver F. Another or
secondary pipe, I, leads out of the top of the
boiler, opens through the bottom of the said

cistern It, and has a safety-valve, K, applied

to its mouth of discharge. Besides these
pipes there is another—viz., L—leading out of
the top of the boiler, and for the purpose of
conducting steam into one or more radiators
or coils of pipe that may be used to absorb
and distribute heat from the steam, the con-
densed water of such radiators being suffered
to flow therefrom and be conducted into the
boiler by any suitable means.

In arranging the receiver I with respect to
the boiler it is disposed above the same, so
that the usual working-pressure of the steam
in the boiler shall be just sufficient to main-
tain the water in the stand-pipe H to a level

with the bottom of the receiver F. The re-
ceiving-cistern has an inverted cover, M,
placed over it and extending down into the
refrigerating-vessel, as seen in Figs. 2 and 3,
it being made to encompass the sides and
top of the receiving-vessel. By extending the
cover into the water of the refrigerator any
steam which may flow into the receiver will
be prevented from escaping therefrom other-
wise than through the pipes leading out of
the bottom thereof.

In using the apparatus the refrigerating-
vessel or space surrounding the vessel F
should contain cold water. Whenever the
steam in the boiler exceeds the working-
pressure, which for all useful purposes, so far
as heating buildings is concerned, may be at
two pounds per square inch, the water in the
stand-pipe I will be driven up said pipe into
the receiving-cistern F, and will there be
cooled, and in consequence of the tendency
of cold water to pass downward through warm
water it will flow back into the stand-pipe,
descend through the same, and pass into the
boiler, so as to lower the temperature of the
water therein, and thereby reduce the pro-
duction of steam and its consequent pressure.
The purpose, therefore, of the refrigerator,
receiving-cistern, and stand-pipe is to reduce
the pressure of steam when it may exceed a
given amount or that adopted as the working-
pressure of the apparatus. The purpose of
the safety-valve and its pipe or communicat-
ing passage when applied to the boiler and
receiving-cistern is to enable the steam when
at too high a pressure to escape from the boiler
and be condensed, the water of condensation
flowing down the pipe H and back into the
boiler.

The sides of the refrigerator are made to
extend above the receiving-cistern, and the
water in the refrigerator G is to stand on a
level with the top of the receiving-cistern I¥
when the cover of the latter is on. The re-
sult of this arrangement will be that when
stecam from any cause may be freecly dis-
charged through the safety-valve into the re-
ceiving-cistern I, and the water resulting
from its condensation may flow down the
sides of the cover, it will all flow over the top
of the receiving-cistern F and then be re-
turned through the stand-pipe IT into the
boiler again. In thiswayany waste of water
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by discharge of steam through the safety-
valve is prevented.

In my apparatus self-regulation and safety
are secured, first, by the steam being balanced
by the water in the stand-pipe; second, by the
water discharged from the boiler into the re-
ceiver again returning through the stand-
pipe, whereby not only is the steam suffered
to expand, but its pressure, temperature, and
guantity are subsequently reduced; third, by
the escapz of steam through the safety-valve
and into the receiver.

I am aware that it is not new to apply to
the boiler and the eylinder or valve-chest of
a steam-engine a refrigerating apparatus or
condenser for the purpose of condensing the
waste steam, the water of its condensation
being subsequently returned to the boiler. I
am also aware that a safety-valve is no new
contrivance as applied to a steam-Dboiler.
Therefore I donot claim such separately con-
sidered. My invention has reference particu-
larly to an apparatus for heating buildings by
the condensation of steam through pipes, ra-
diating-vessels, or chamber so connected with
a boiler or steam-generator that the steam
after having imparted heat to and been con-
densed in said radiators shall be returned to
the boiler in the form of water. To such an
apparatus or to its boiler I apply my improve-
ment, and it should be borne in mind that
the water condensed in the radiators does not
return through my apparatus to the boiler.

It is only the steam which may be condensed
in the receiving-chamber F of the safety ap-
paratus that returns to the boiler through the
stand-pipe H. While the stand-pipe H and
the chamber or vessel F in connection with
the safety-valve serve to regulate the press-
ure, the chamber F, its cover M, and the re-
frigerating-cistern G perform, beside other
important functions, that of receiving any
amount of steam which may be suddenly
blown through the pipe I and condensing it

- 80 that it may be returned into the boiler by

means of the pipe II. Thus, while we insure
safety to the boiler and heating apparatus
and regulate the pressure of the steam we
prevent the steam from being wasted, and
condense and return it to the boiler.

What, therefore, I claim as my invention or
improvement is—

The above-described peculiar arrangement,
of the steam-generator or boiler B, the stand-
pipe H, the condensing apparatus, (composed
of the receiver F, the cover M, and the refrig-
erating-vessel G,) the safety-valve, andits pipe
1, the whole operating together, substantially
in manner as specified.

Intestimony whereof Thave hereuntoset my
signature this 21st day of November, A. D.
1855.

GEO. S. G. SPENCE.

Witnesses:

R. H. ¥pDY,
. . HALE, Jr.




