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UNITED STATES

PATENT OFFICE.

ISAAC E. CRAIG AND JOHN MADDEN, OF CLEVELAND, OHIO.

IMPROVEMENT IN STEAM-GENERATORS.

Specification forming part of Letters Patent No. 45,023, dated November 15, 1864,

To all whom it may concern:

Be it known that we, I. E. CRAIG and J.
MADDEN, of Cleveland, in the county of Cuy-
ahoga and State of Ohio, have invented cer-
tain new and useful Improvements in Steam-
Boilers ; and we do hereby declare that the
following is a full and complete description of
the construction and operation of the same,
reterence being had to the accompanying
drawings, making a part of this specification,
in which— |

Flgure 1 is a perspective view of the boiler.
Iig. 2 is a vertical section. Tigs. 3, 4, and 5
represent detached sections that will be re-
ferred to in the description.

Similar letters of reference denote like parts
in the several views.

Our improvement relates to constructing a
steam-boiler so that all the caloric eliminated
from the fuel in its combustion will be devoted
to the generation of steam by conveying the
heat and produects of combustion through the
water, leaving all the heat which would other-
wise pass off with the gases in the water, it
being no part of the object to obtain foree by
working off the produects of combustion at a
higher heat than that which the air has trom
compression when it first flows from the pump
into the boiler.

IFig. 1 represents the boiler, the interior con-
struction of which is shown in Figs. 2 and 3,
consisting of an ash-pit, B, furnace or fire
chamber U, with the flue-pipe D, that commu-
nicates with a side pipe, E; and Fis a dia-
phragm around the pipe about the center of
the boiler. The furnace, with the pipes D I
and diaphragm,is represented detached from
the boiler in Fig. 3, being readily removed from
below. The furnace fits into the boiler close
at the lower end, with a space, b, above around
the furnace, as shown in Fig. 2.

d, Fig. 3, is an opening through which the
furnace is supplied with fuel, being closed or
opened by a door, d’, Fig. 1, on the outside of
the boiler.

« 18 a grate between the furnace and ash-
pit B, the ashes being removed through an
an opening, «’, by means of the adjustable
gates a’’. |

0’ 18- an annular chamber, which communi-
cates with the furnace through the grate «,
and at one side of this chamber there is an
opening, 0", tor the purpose of introducing a

| forced draft or blast from bellows, air-pump, .

or other mechanical means into the furnace
through the chamber ¥’.

IFig. 4 represents the ash-pit and chamber
' detached from the boiler, and Fig. 5 is a
view of the under side of the boiler when the
ash-pit is thus detached.

The flue-pipe D from the furnace extends
to the top of the boiler, and is closed by the
valve D,

g 1s an exhaust-opening for the attachment
of a steam-pipe, and on the opposite side is a
water-pipe, H, that extends down and fits into
the side pipe, K, as represented, by which the
water 18 conveyed into the boiler through the
side pipe, I, and valve J underneath. The
flue-pipe D communicates with the side pipe
through an opening or transverse throat, ¢, and
around the pipe D. Above the valve J is the
perforated diaphragm F, extending round
close to the inside of the cylinder A ofthe
boiler. .

The manner of operating this boiler as con-
structed, so as to appropriate all the products
of combustion directly to the generation of
steam, 18 as follows: When the fire is first
kindled in the furnace, the flue-pipe may be
uncovered to allow the smoke to pass off at
first, and, until a sutficient amount of steam
18 geunerated, to work the engine, when it is
again covered, and the furnace being supplied
with fuel, the door d’ is closed, and by operat-
ing the bellows or other arrangement connect-
ed with the furnace, as described, a draft is
produced, which carries the eliminated heat
from the combustion of the fuel up in the
flue-pipe, through the throat e, down into the
side pipe, opening the valve J, where it enters
the water in the boiler and is forced through
it. Thus all the produects of heat from the
furnace are brought in direct contact with the
water, to which they communicate all their
radiant caloric; and if there is an excess of
heat that is not taken up by the water its ef-
fect will be to superheat the steam and act as
an agent In increasing the energy or foree of
the steam. The valve J asit is opened comes
against a rest, I, underneath, This valve is
continually open as long as the forced draftis
in operation, and as the products of heat are
carried down through the side pipe the water
from the supply-pipe H mingles with the ca-
loric and passes down into the boiler with it,
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When the forced draft ceases, the pressure of
steam in the boiler will close the valve, prevent-
Ing theescapeofsteamor water through theside
pipe. Anyashes orcinders that might be car-
ried into the boiler with the smokeand heat will
fall to the bottom, where they can be blown
out through the faucet =n, Iig. 1. The perfo-
rated diaphragm I across the boiler, surround-
g the flue-pipe, is designed to distribute the
ebullitions caused by the injection of the ca-

loric into the boiler, so as to prevent foaming,

as the products of combustion are forced nto

the boiler below the surface of the water, the

ordinary height of the water being above the
diaphragm, and the end of the pipe L below it.
What we claim as our improvement, and
desire to secure by Letters Patent, 18—
1. The arrangement of the opening 0"/, fur-
nwee C, and flue D, in combination with throat

e and valve D/, substantially as and for the
purpose set forth. |
2. The pipe K and pipe H, in combination
with the flue D, substantially as and for the
purpose set forth. ~ .

3. The valve J and diaphragm I, in com-
bination with the pipe E, flue D, and boiler,
when arranged substantially as and for the
purpose set forth.

4, The annular chamber §’ and ash-box I,
in combination with the fuel-throat ¢ and
boiler, when arranged substantially as and
for the purpose set forth.

ISAAC E. CRAIG.
JOHN MADDEN,

Witnesses:
W. H. BURRIDGE,
A. W. McCLELLAND.
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