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To all whom it may concern:

Be 1t known that I, JEREMIAH J. LONG, a
citizen of the United States, residing at Chi-
cago, Cook county, Illinois, have invented
new and useful Improvements in Automatic
Boiler-Cleaners and Feed-Water Heaters, of
which the following is a specification.

The object of my invention is to provide
suitable and efficient mechanism for heating
feed-water and for simultaneously removing
the impurities and sediment from a boiler.
A continuous positive current is maintained
to and from the boiler through my device
without the use of an injector or the forma-
tion of asiphon by the manipulation of valves,
or otherwise, so that the impurities from the
boiler are drawn off and precipitated while
the feed-water passes through the precipita-
tion-chamber and becomes heated in its pas-
sage through a heating-chamber before en-
termﬂ' the boiler. ~
| Heletofore it has been found necessary t0
start a siphon in order to maintain a constant;
and positive current, or to employ a steam-
injector, but I dispense with such agencies
to accomplish the desired result and obtain a
device which is fruly automatic. Further-
more, I secure other advantages and benefits
not heretofore attained in this art; and my
invention consists in the features and details
of construction heremdfter described and

claimed.

In the accompanying dra,wmﬂ’s, Figure 1is
a sectional view of a boiler with my device 1n
position; and Fig. 2, a sectional plan view
g. 1,looking in the direc-
tion of the arrow. -

The boiler is provided with the 01dmary
combustion-chamber A, back wall B, arch C,
boiler proper, D, flues E, d&c., which pa;rts are
made in the usual and well-known manner
and do not require, and therefore will not re-
ceive, any detailed description.

In makmfr my heater and purlﬁer I first
construct a chamber F of suitable material
and of the proper size and proportions. For
the sake of clearness and brevity of desecrip-
tion in the specification and claims, I will
hereinafter term this chamber a ‘‘heater,”
although it possesses ofther funetions than
those of a heater. This heater is preferably,

though not neeessa,uly, eyhndueal in form
and enlarﬂ*ed at its lower end, asshown in the
drawings, in order to form a Setthnﬂ' or sedi-

‘ment chamber G. The heater is adapted to

be built directly into the brickwork or shell,
preferably in the back wall of the boiler, and
a portion thereof is exposed to and forms a
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portion of the walls of the combustion-cham-

ber within, as shown particularly in Fig. 1.
Depending from the head of the heater is
a diaphragm H, which divides the same into

60

two chambers J and K, communicating only

at their lower ends.” Thechamber J formsa
precipitation-chamber, while the chamber K
is a heating-chamber having its face exposed
to the heat of the combustion-chamber and
providing for the heating of water before its
entrance to the boiler. Upon the lower free
end of this diaphragm I secure an inverted
closed funnel K, elliptical in cross-section,
forming crescent-shaped contracted throats
at the lower ends of the precipitation and
heating chambers J and K, as illustrated par-
ticularly in Fig. 2. Kxtending into the fun-
nel and communicating with the exterior of

the boiler is a drain-pipe [, provided with
a cock [’ for the purpose of drawing off the

contents. The sediment-chamber is like-
wise provided with a drain-pipe or blow-off

g for blowing out the sediment therein col-

lected.
Leading from the boiler at or near the wa-

ter-line is a pipe M, entering the head of the

heater and (301]111111]11(3&131]1'“‘ ith the precipi-

tation-chamber J. The free end of this pipe

is provided with an ordinaryskimmer m, hav-
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ing a flaring mouth. Leading from the head

of the heater is a pipe N, which enters the
boiler proper, pretferably beneath the water-
level, and completes the circuit through the
heater. At asuitable point in the side of the
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precipitation-chamber the usual feed-water- '

supply pipe O enters the chamber J.

My device, being constructed as hereinbe-
foreset forth, operates asfollows: The flames,
&e., from the combustion-chamber strike
a,gamst the exposed face of the heating-cham-
ber and heat the water therein, causing a
rapid npward movement and (311'0111&131011 of
the water in the heating-chamber through
pipe N and Lhence into the boiler.
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conseqﬁently drawn or sucked into pipe M | of my invention—as, for instance, it_may be

through the skimmer and enters.the precipi-

tation-chamberJ. Itthen passes through the.{

contracted throat at the lower end into the
upper portion of the sediment-chamber, where
1t makes a slight sweep, and then passes up-
ward through the similar contracted throat
at the end of the heating-chamber K. The
movement of the water holding the scale, &c.,
in suspension being rapidly accelerated, then
lessened, and finally accelerated, causes a
precipitation of the particles of greater spe-
cifie gravity than the water.
tion will fall in the dead-water space or globu-
lar pocket of the sediment-chamber, from
whence it may be blown off at intervals, as
desired, through the blow-off pipe arranged
therein. o |

As is well known, oil and other impurities |

of less specific gravity than water find en-
trance to boilers to their detriment. These
light impurities floating at the water-line are
drawn rapidlyinto the precipitation-chamber,
and after the speed of circulation is decreased,
after passing through the first contracted
throat, they rise upward and are caught by
the inverted funnel and held therein until
drawn off by any suitable means. Further-
more, the cool feed-water entering the pre-
cipitation-chamberin the line of travel of the
Impure water cools the latter and tends to
cause a precipitation of scale, &c. Before en-
tering the boiler the mixed feed-water and
the water freed of its impurities are necessa-
rily highly heated in their passage through
the heating-chamber K, absorbing heat which
would to a great extent be otherwise wasted.
The water is consequently delivered to the
boiler at a high temperature. |
By the arrangement of the heating-cham-
ber adjacent to the combustion-chamber I ob-
tain a rapid and positive circulation of water
without the starting of a siphon through the
manipulation of valves and without the em-
ployment of an injector. Furthermore, my
device will always be in operation as long as
the combustion-chamber supplies heat to the
boiler, or as long as the water in the boiler is
warm—that is to say, it is entirely automartic
in its operation. | - |
It will be understood that the device may
be placed outside of the boiler, when designed
to be used simply as a boiler-cleaner, in
which case the pipe returning to the boiler
would be arranged to enter at a lower level in
order to insure a circulation of water. I pre-
fer, however, for the purpose of accomplish-
ing the best results to use my device as a com-

- bined feed-water heater and boiler- cleaner;

as shown, thereby attaining simultaneously |

a twofold result. |

Although I have shown my device as ap-
plied to an ordinary stationary boiler, it will
be understood that it may be applied to other
types of boilers and that the exact location
of the heater may be varied to adapt it to cir-

cumstances without departing from the spirit |

This precipita- |

located in-the smoke-box of a locomotive.
Although I have deseribed more or less pre-

cise forms and details of construction, I do
not intend to be understood as limiting my-

self thereto, as I contemplate changes inform,
proportion of parts, the substitution of equiv-
alents, as circumstances may suggest or ren-
der expedient. |

I claim—

1. The combination with a boiler, of a
heater, a diaphragm arranged therein and di-
viding its upper portion into two chambers,

only one of such chambers being exposed to -

heat, an educt-pipe communicating between
the- boiler and such exposed chamber and
an Induet-pipe communicating between the
boiler and the other chamber.

2. The combination with a boiler, of a

heater supported in the shell thereof and

forming a portion of the inner walls of the
combustion-chamber, a diaphragm within the
heater and arranged substantially parallel
with the plane of the inner furnace-wall
whereby the upper portion of the heater is
divided into two chambers only one of which
is exposed to the combustion-chamber, and
induct and educt pipes communicating with
the interior of the boiler and with their re-
spective chambers at the head of the heater.
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3. In a feed-water heater and purifier, the

combination with a boiler, of a heater sup-
ported in the outer shell and forming a por-
tion of the irdner walls of the combustion-
chamber, a diaphragm within the said cham-
ber dividing its upper portion into two cham-

bers J and K, a. pipe leading from the boiler

and entering chamber J and a pure-water
pipe leading from chamber K to the boiler,
whereby a constant and positive circulation

ICO

| is maintained from the heat of the combus-

|

tion-chamber, substantially as deseribed.

- 4. In a feed-water heater and purifier, the
combination with a boiler,of a heater support-
ed in the outershell of the boiler forming a por-
tion of the walls of the combustion-chamber,
a depending diaphragm arranged within the
heater and dividing itinto two compartments

Jand K,afunnel elliptical in cross-section and
| secured to the lower end of the diaphragm a
pipe leading from the boiler to the upper end
of the compartment J and a pure-water pipe

leading from the upper end of the compart-
ment K back into the boiler, whereby a posi-
tive constant ecirculation of water is main-
tained through the heater and the water
simultaneously heated, substantially as de-
scribed.

5. Ina boiler-cleaner, the combination with
a boller, of a chamber, a diaphragm arranged
therein and dividing its upper portion into
two compartments J and K, aninverted closed
funnel arranged upon the free end of the dia-
phragm, means communicating with the ex-
terior of the chamber and the interior of the
funnel for drawing off its contents, and in-
duct and educt pipes leading to and from
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the boiler and chamber, substantially as de-
scribed.

6. In a boiler- elea,ner the combination with
a boiler, of a chamber, a diaphragm therein
provided at 1ts free end with an inverted
closed funnel thereby dividing the upper por-
tion of the heater intotwocompartments, and
induct and educt pipes communicating be-
tween the boiler and heater, substantmlly as
described.

7. In aboiler-cleaner, the eomblnatlon with
a boiler, of a heater, a dlaphragm therein pro-
vided at its free end with an inverted closed
funnel elliptical in eross-section, thereby di-
viding the upper portion of the heater into
two chambers with contracted throats at their
lower ends and induect and educt pipes com-
municating between the boiler and heater,
substa,ntlally as described.

3. The combination with a boiler, of a cham-
ber, a

lat vertically - dependmﬂ' dlaphragm |

extending from side fo sidé of the ehamber

‘and dividing its upper portion into two com-

partments and an induct and eduet pipe com-
municating with the boiler and with its re-
spective compartment substa,ntially at the
Lop.

9. Thecombination with aboiler, of a cham-
ber, a depending diaphragm arran n'ed therein
and provided at its free end with a;n inverted
closed funnel whereby the upper portion of
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the said chamber is divided into two com-

partments, induct and educt pipes communi-
cating with the boiler and with the top of
sald compartment and an enlarged settling
or precipitation chamber armnﬂ*ed below smd
funnel.

JEREMIAT J. LONG.

Witnesses:
SAMUEL E. HIBBEN
HLsSIm NEMETT.
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