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To all whom it may concern:
Be 1t known that I, ALFRED BERNEY, a
citizen of the United States residing at Bos
ton, in the county of Suffolk and State of Mas-
5 sachusetj: bave invented new and useful Im-
provements in Circulating Feed-Water Heat-
ers and Purifiers, ot which the following is a
specification.
My invention relates to a device for promot-
10 Ing circulation of water in steam-boilers, heat-
~ ing the feed-water, and preventing 1n0ru5ta
tion of the boiler-sheets. Its object is, first, to
prevent decrease of the steam in the bmler at
the time of introducing feed-water. The de-
15 crease of steam is a very common annoyance,
~ especially to locomotive-engineers, and results
from the fact that most all boiler-feeders in-
‘troduce the feed-water at a temperature con-
siderably below that of the water and steam
20 in the boiler, thus reducing the temperature
of the whole Yolume checking the making of
steam, and frequently causing condensation of
a portlon of the steam already formed.

25 water to enter the boiler directly from the
feeder and branch in various directions, thus

causing currents in the whole volume mthm

- the Doiler, which resunlt in a general circala-

tion. Its thlrd object is to intercept sediment-
ary matter in the feed-water before 1t reaches
the Doiler, and thus prevent incrustation of
the boiler-sheets. The incrustation of boilers
being known as a prime cause of their deteri-

30

oration and a prolific source of danger, espe--

35 clally when salt and lime waters are used,
many inventions have been made looking to

- its prevention, and among such inventions are
vVarious 1mprovements in feed-water heaters,
some forms of which have been intended to
purify the water as well as heat it by the use
of a series of shelves or shallow basins, upon
~ or1in which the solid material will be depos

40

ited as the temperature of the water is in- |

creased. In others the water is filtered; but
45 prior to my invention, so far as I am awale,
no filtering feed- water heater has yet been de-
vised which 1s adequate to furnish a proper
supply of water, and none has been produced
with devices for satisfactorily intercepting the

so calcareous deposits which attend the use of
limestone-water.

e

'_ ply, and  a series of spikes, studs, or projec-
tions arranged above sald sediment-chamber

in ¢ertain sub- combinations for the perform-
ance of the several objects separately.

Its
second object is to cause stron g currents of hot

‘below 1ts center.

In the accomplishment of its several objects
my invention consists, generally, in the com-
bination, with a steam-boiler and its furnace
or fire- box of a tubnlar chamber located within g5

said fire- box or furnace, and connected with
‘the water-space of the boiler by a perforated

pipe extendin g through a portion of said wa-
ter-space, an inner ¢ylinder arranged within

and separated by an intervening space from the 6o

‘wall of sald chamber, and. hwmg a sediment-

chamber in its lower portion and perforations
through its upper portion, and provided with
means for connection with a feed-water sup-

and within said inner cylinder, substantmlly
as hereinafter described; and it consists,also,

. | 70
In the accompanying drawings, Figure 1 1s

-a longitudinal ecentral section of a steam-boiler

and fire-box of the locomotive pattern with my
improved device applied thereto, and shown,
also, in longitudinal central section. Ifig.2 75
is a cross-section of my feed-water heater and
purifier detached.

The letter A designates a strong rolled-iron
tube or tubular chamber arranged in the up-
per part of the fire-box or furnaee above the
furnace-door, and extending from the front
wall, B, to near the back wall, C. The front
end of sald tube or chamber i 1s open through
the front wall, B, and firmly secured theréto
all around, a,nd a narrow flange, b, projects in- 84
ward on the lower semieircle of tlle mouth of
said tube. Irom the center of rear end of said -

80

tube A a pipe, D, leads through the rear wall,

C, of the fire-box or furnace, entering, and_
prefemb]y connected by screw- thread with, a
perforated tube, E, which exftends from the
wall C to the rear head of the boiler, a little
The end of said pcrforated
‘tube is screwed through a threaded hole in
the head of the boiler, and is closed by a screw- g
plug, d,

The letter F indicates a hollow eylinder of
heavy sheet-ironoflessdiameter than the tubu-
lar chamber A—say four inches less in diam-
eter and four inches shorter—so that when the
cylinder F is supported about centrally within
the chamber A there will be a space two inches
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ber A between it aud the upper portlon of

or ﬁre box and (,onnected mth the Water space
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cylmder I,

The operation of the inveution is as follows:
The furnace keeps the tube A and cylinder F
heated to a high degree, and when feed-water
passing through the pipe K enters said cylin-
der i1t becomes highly heated, even before pass-
ing to the chamber A, and a large portion of
i1ts carbonate of lime, in the case of limestone-
water, 18 deposited upon the spikes or studs ¢,
while its mud and sand settle through the per-
forated partition or grating H to the sediment-
chamber, where 1t rests comparatively undis-
turbed. Thewaterleavesthe cylinder F pretty
well purified, and passes through the perfora-
tions ¢ to the space between said cylinder and
the wall of tube A, where it is still more in-
tensely beated, and from whence it 1s forcibly
ejected through the pipe D to pipe E, from the
perforations 1n the top of which it escapes in
strongcurrents at various inclinations, causing
currents in the surrounding volume of water
and contributing to the production of a thor-
ough circulation, being aided by the injection

of water from the mouth of the tube A around |

the upper part of cylinder IY, and also by the

current through the pipe M, when such a pipe |

18 used. The impurities of the water are de-

‘posited to such an extent in the cylinder F,

upon its spikes and other iron surfaces, and i in

of the boiler, and the inner centrally-supported
cylinder, I, having its upper portion perforated
and provided with a perforated horizontal par-
tition or grating, below which 1s a sediment-
chamber, said inner cylinder bemn* provided
with means for connection with a feed-water
supply, substantially as deseribed.

3. The combination, with the furnace and
boiler, of the chamber A, located within the
fire-box and provided with means for interme-
diate connection with a feed-water supply, and
a perforated pipe connected with said cham-
ber and extending through a portion of the
water-space of the boiler, substantially as de-
scribed, whereby when the feed-waterisheated
in sald chamberit will be forced 1nto the boiler
in currents of various directions.

4, The feed-water heater and purifier com-
posed of the chamber provided with means for
connection with the water-space of a steam-
boiler, and the inner cylinder separated from
the walls of said outer chamber by an inter-
vening space, and provided with a perforated
horizontal partition or grating, and a number
of surfaces for intercepting sediment and at-
tracting deposit from the feed-water arranged
above sald partition, substantially as de-
scribed. |

5. The combination, in a feed-water heater
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and purifier, of the outer chamber provided | ranged above the sald sediment-chamber, sub-

with means for connection with the water- | stantially as and for the purpose set forth. 10

space.of a steamn-boiler, theinnercylindersepa- | In testimony whereof I have hereunto set | -
‘rated therefrom by an intervening space and | my hand in the presence of two subscribing |

¢ provided with a sediment-chamber in its lower I witnesses.
portion and perforations through its upper Witnesses:  ALFRED BERNEY.
portion, and with means for connection with a - JAs. L. NORRIS, | o

—n

feed-water supply, and the spikes or stads ar-1 ~ J. A. RUTHERFORD.
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