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UNTTED STATES PATENT OFFICE.

~ CHARLES MOORE, OF TRENTON,

NEW JERSEY.

IMPROVEMENT IN STEAM-BOILERS.

L)

~ Specification forming part of Letters Patent No. 13,629, dated October 2, 1855,

Ta all whonv Tt may concerm.:

~be it known that I, CHARLES MOORE, of |

Trenton, in the eounty of Mercer and State

of- New Jersey, have invented certain new

and useful Improvements in Boilers for Gen-
erating Steam; and I do hereby declare that
the same are descrlbed and represented in the
following specification and drawings.

To enable others skilled in the art to make
and use my improvements, I will proceed to
describe their construction and use, referring
to the drawings, in which the same 1etters in-
dicate like parts in each of the figures.

Figure 1 is a sectional elevation represent- .

ing the interior of a boiler with my Improve-

ments cut perpendicular near the center or
throuﬂ'h the line z 2z of Fig. 2. Fig. 2 is a
CroSSs- seetlon That portlon of it .;uhove the line
Y 1 represents the boiler cut off at the line
x x of Iig. 1, and that portion below the line
Y Y replesents the boiler cut off at the line
ww, Big, 1.

The nature of my invention consists in the
construction and arrangement of a partition
1nside of the boiler to 11m1t the circulation
of the water by separating the water which
1s over the fi re, or some portion of it, or the
water which is highly heated or ascends
through the tubes, from mixing with the wa-
ter around the sides of the boﬂer which 18 at
a lower temperature; and so consh ucting
and arranging the tubesin the fire-space that
the bmmnﬂ‘ fuel will surround the horizon-
tal parts of the tubes and a portion of the
perpendicular parts so as to generate the
steam from the heat of the center of the fire
and not depend entirely upon the heat from
the surface of the fire; also, in extending
the tubes downward, which pass through the
fire-space after they leave said space and
terminating them perpendicularly in the wa-
ter-space, so as to prevent or retard the wa-
ter which is highly heated or the steam gen-
erated in the tubes from escaping at the 101‘.’61
end 1nto the coolest water.

In the accompanying drawings, A A is the
outside of an upright cy lindrical boiler, and
B the top through which a hole should be
made and a pipe attached to conduct the
steam to the engine or wherever it is to be
used.

C C is the bottom, and DD the ﬂ‘rate-bals,
both of Wthh may be supported by brick-

ends of the flues I H.
I1is made a little smaller than the outside of

work around the ash-pit in the usual manner.
I I 1s the inside of the boiler surrounding
the fire-space I, which te-Spaee 18 COVGled'.
by the plate , which plate is perforated for
the ends of ’rhe flues I I, which conduct the
smokeinto the flue- chamber I, the bottom-J of
the chamber I being per fomted for the upper
The flue-chamber

the boiler and surrounded with a eircular

plate I, which connects the bottom J with

the top L, and the pipe or flue M conneets

the plate KX and the outside A, and forms

the opening through which the smoke es-
capes from the boiler. There are two open-
ings N N through the outside A and the fire-
hox E, through whleh the fuel is supplied,
made in the usml mannet, and provided with
doors O O, as shown in the drawings. .
There are a series of pipes P P, Whl@h en-
ter the fire-space I near the ﬂ'rate D horizon-..

tally from the water-space R, and . extend in

toward: the center until they come under the
flues II H, where they are bent at right an-
gles and pass up through the flues H H and
through the ﬂue-ehamber 1 into the water- -
space b which is surrounded by a circular
pmtltlon T, extending up above the water-

lineU,so0as o prevent the highly-heated water

over the flue-chamber I and that which passes
up through the pipes P P from mixing with
the watel next to the outside of the bmlel )
so as to limit the circulation of the water in __j
the boiler to passing up through the pipes :
P P, and generate most of the stea,m in the
pipes P P and over the flue-chamber I and
inside of the partition T without heatmﬂ' all
the water in the boiler so hot as it is neces-.

sary to do in boilers where the circulation of .
the water is not limited. |

Inorder to compel the water whieh is hlﬂhl_}

heated and the steam which is generated in the
horizontal portion of the pipes P P to pass up
into the water-space surrounded by the parti-
tion T, and fo prevent or retard its escape into
the water-space R, the pipes P P are bent at
right angles in the space R, and extend down
towald the bottom of the b01lel and terminate
perpendicularly in the coldest water, which
is the heaviest in the boiler and heavier than
that which is highly heated in the tubes,
which would ascend were it permitted to de-

| scend next to the outside of the boiler; but




as the partition T will not permit it to mix

and descend next to the outside of the boiler,
1t is therefore compelled to remain in the
tubes P P until it is converted into steam,
except what is necessary to supply the water
which 1s converted into steam within the par-
tition T, which partition prevents the water
from cn*cula,tmw through the tubes P P any

faster than it is eonvexted into steam within
- the said tubes or evaporates from the surface
within the said partition.

This improved boiler may be supplied with

water in the usual manner,and provided with
a safety-valve, steam and water gage,and such
other minor improvements as may be neces-
sary or desirable.

Theboller having been constr uoted asabove
deseribed and Supphed with water, a fire is
kindled wpon the grate, and as the coal be-
comes ignited more coal should be added be-
tween and upon the tubes P P until it is even
or higher than the bottoms of the doorways
through which it is supplied, as represented
in the drawings, so that the water is heated
and converted into steam in the pipes P P
near the bottom of and in the body of the fire,
‘which fire may be made deep like the fires
in the common cylindrical stoves, so as to
save fuel or generate more steam from the
consumption of a given quantity of coal. In
most of the Steam boilers in common use
where the surface of the fire and the con-
sumption of the gases from the fuel is de-
pended upon to generate steam, whenever
a supply of coal is added to the fire, it is of
very little service in generating steam un-
til the coal supplied becomes ignited; but
by my improvements this disadvantage is in
great measure remedied, as the tubes pass
through the body of burning fuel, whichmay
be several times as thick or much deeper
than the fires in common use under steam-
boilers, so that adding coal to the fire does
not materially diminish the quantity of steam
generated while the coal.so supplied is being
ignited. Besides, in adding coal to a fire as
hot as they usually are under steam-boilers
much coal is wasted by snapping or flying off
in scintillations, choking the draft or f&lhnn'

through to the ash-plt without burning, and |

much fuel is damaged by the intense heat of
the fire expelling the gases from it prema-
turely, which are most essential to a perfect
combustion, so that clinker is formed instead
of ashes, the natural reqlduum of the fuel
consumed.

By the use of my improvements much of
the draft may be dispensed with, as a limited

-

13,619

draft will be sufficient, so that a large stack
or chimney, which in manyinstances costs as
much as theboiler, is not needed. Thesteam
is generated far more uniformly by consum-
ing the fuel around and in contact with the
pipes than i1t is when the surface of the fire
alone is relied upon for its production.

This boiler will be found to be very strong
in propor tion to the weight of metal employed

in its construction, and a larger heating-sur-

face is presented to the fire far more advan-

tageously than it is in any other boiler, so

that far more steam is generated in propor-

tion to the fuel consumed. It also combines

compactness with great strength, and it is
also a cheap boiler of great durabilityin pro-
portion to the qua,ntlty of steam that itisca-
pable of supplying. I contemplate that it
may be provided with the usual conveniences
for cleaning, and that its construction may be
varied so as to adapt my improvements to
horizontal boilers Wlth equal or greater adf
vantages. |
I beheve I have deseribed the constr uctmn

operation, and use of my iImprovements so as

to enableany person skilled in the art to ma,ke
and use them.

I will now specify what I desire to semne
by Letters Patent, viz:

1. Limiting the clreula,tlon of the Watel in
steam-boilers by means of a partition so con-
structed as to separate the water over the
fire or some portion of it, or the water which
ishighly heated or that Whlchascends through
the tubes from mixing with the water &round
the sides of the bmler which is at a lower
temperature, subbtantlally as described, for
the purposes set forth, and thereby prevent .
1t from descending so as to enter the tubes
again at their lower ends. |

"2, So constructing and &rranmnw the tubes |
in the fire-space that the bmmnn' fuel will
surround the horizontal parts of “the tubes
and a portion of the perpendicular parts, sub-
stantially as described, for the- pm poses set
forth.

3. Extending the tubes downward ’ﬁhICh |
pass through the fire-space after they leave
sald space, “and terminating them perpendicu-
larly in the water-space, so as to prevent or
retard the water which is highly heated or
the steam generated in the tubesfrom escap-
ing at the lower end, substantially as de-
seribed.

CIIARLES MOORE.

‘Witnesses: |
JNO. A. IIOWELL
WM. C. HOWELL
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