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To all whom it may concern:

Be it known that I, Aporpu HORN, a citi-
zen of the United States of America, residing
at Chiecago, in the county of Cook and State of
Illinois, have invented certain new and use-
ful Improvements in Steam - Generators, of
which the following is a specification, reference
being had therein to the accompanying draw-
ing.

This invention relates to steam-boilers,and
more particularly to upright boilers; and the
object I have in view is to increase the heat-
ing-surface and to accelerate the circulation
of the water for the purpose of rendering the
parts exposed to the fire less liable to be over-
heated, to obviate the incrustation of sedi-
ments, and thereby to make the boiler more
durable and effective and less liable to ex-
plode.

Myinvention therefore consists of the novel
devices and combinations of devices herein-
after described and specifically claimed,

The accompanying drawing represents a
vertical section through the center of the
boiler, in which A denotes the outside shell;
B, the crown sheet; C, the fire-box; D, the
grate; E, the fuel-door; F, the smoke-flue, and
(& the steam-pipe.

Between the outside shell, A, and the fire-
box D is an annular water-space, H; and my
improvement consists in placing diametrically
through such fire-box a series of flues, I, one
above the other, and occupying the space in
the upper portion of such fire-box. ~These

flues 1 form communieating channels between
the water-spaces from opposite sides of the
boiler, and each flue is placed on an inclina-
tion,for the purpose that the steam generated
therein will rise through the higher end, to
be replaced by water entering through the

lower end of such flue, thereby producing a
strong circulation of the water through such
flues, and for the purpose that such circula-
tion may be uniform on all sides of the boiler
T arrange the several flues I to be in all direc-
tions of the compass, or so that each flue stands
on an angle relative to any other flue.

Opposite each flue I, I provide an opening in

shell A, that is closed in the usual manner by
means of a plate, «, having serew-stud b,
that passes through yoke ¢, and is drawn to
itsseat by a serew-nut, d. These openings are
for inspecting, cleaning, or replacing a flue
whenever it becomes necessary.

I'am aware that in steam-generators of this
class flues have been passed through the fire-
box to communicate at each end with a water-
space surrounding the said fire-box, such flnes
being arranged in layers, all the flues of one
layer opening on the same side of the fire-
box, and the flues of thesecond layer being at
right angle to those of the first; but I am not
awarethat flues have been passed through the
fire-box so that each one is placed at angle to
all the otliers; and therefore,

‘What I claim is—

In asteam-generator, the combination, with
the fire-box and with an annular water-space
surrounding the same, of a series of flues pass-
ing through the fire-box and communicating
with the water-space, each flue passing diago-
nally through the fire-box, and at a different
angle to all the remaining flues, as set forth.

Intestimony whereof I affix my signature in
presence of two witnesses.

ADOLPH HORN.

Witnesses:
RICHARD REINBOLD,
HArris W. Hurnr,
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