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| head I down through the central portien of
the boiler parallel to the tubes D, and behind
the fire-place or furnaces B to the lower head

or flue-sheef, through which they open into a
chamber, K, below. This chamber receives gg
the products of combustion, which have thus

2o all whom it may concern :
Be 1t known that I, PATRICK . DUNDON, of
the city and county of San Irancisco, State of |
California, have invented a Return-Flue Ver-
5 tical Boiler; and I hereby declare the follow- |
Ing to be a full, clear, and exact description
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therecof.
My inventionrelates tocertainimprovements
in that class of steam-boilers known as ¢ ver-

tical” or “upright” boilers; and it consistsin |
details of the construction and arrangement of

parts, substantially as hereinafter more fully
set forth and claimed. | |

In the construction are certain details, all of
which will be more fully explained by referring
to the accompanying drawings, in which—

Figure 1 is a vertical section of my boiler,
taken through x #, Fig. 3. Tig. 2 is a hori-
zontal section taken -throngh y ¥, Figs. 1 or
3. Fig. 3 is a vertical section taken through
w e, Fig. 1. Fig. 4isavertical section through
the boiler on line z 2z of Fig. 2. | -

A 18 the shell of my boiler,which stands in
a vertical position, and has one or more fire-
boxes or furnaces, B, formed in the lower part
and at the sides of the boiler-shell, as shown.

A portion of the fire-box isrectangular in form

and projects outside the shell of the beiler:
but the inner or rear end is made semicirenlar
where it passes within the carve of the shell
of the boiler. If the boiler is of large diame-
ter, two or four, or more, of these fire-places or
furnaces may be formed around the shell, each
extending a short distance toward the center,
and this greatly increases the fuel and heating
space. The crown-sheets C of each of these
fire-places which lie within the circumference
of the boiler-shell are perforated to receive the
lower ends of the tubes D, which extend up
through the upper flue-sheet or top, E, of the
boiler and convey the flame and products of
combustion from the furnaces to this point.

- The exterior double shell G of the boiler ex-
tends upward above the head or flue-sheet 1,
and a top or casing, I, incloses the space De-
tween itself and the flue-sheet E,which is sur-
rounded by the shell G so as to form a com-
bustion-chamber, I, into which the products
from the furnaces are led by the tubes D.

passed through the water-space of the boiler
twice, and from thence they are led into a cas-
ing, L, which surrounds the outer shell of the
boiler and connects with the chimneyorsmoke-

-stack M ; or the chimney may connect directly

with the chamber K, if preferred.

Steam drums or superheaters are supported
above the chamber F at the top of the boiler,
and have pipes connecting them with the steam-

‘| space 1n the upper part of the cylindrical boiler-
In the present case L have shown these-

shell.
superheaters in the form of short vertical eyl-
inders, the bases of which lie below the top

plate, I, of the chamber ¥, and consequently

within the chamber, so that the heat of the
flame passing up through the tubes D will
strike the bottom of these superheaters.

By this conslruction I provide a vertical
boiler in which the water is subjected to the
action of the heat passing through it from the

furnaces in small tubes, and also in returning
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through 1tin similar tubes,whilethe steam with-

in the drums H is exposed to the direet action
of the heat as it arises from the furnaces.

I am aware that vertical boilers have been
constructed having a large central fire-place

or furnace extending nearly to the top of the
boller and opening into an -annular chamber

of larger diameter, from which small tubes de-

scend through the space around the furnace to:

a chamber below, and 1 do not claim such a
construction. | .

I am also aware that vertical boilers having
centrally-located furnaces have been provided
with short horizontal tubes connecting their
upper portions with small tubes leading down-
ward ; buat these furnaces are all located with-
in the circumference of the shell of the boiler,
and consequently but one furnace to a boiler

90

could be used. In my invention the furnaces

are partly exterior to the shell of the boiler,

and they may therefore be multiplied as the
size of the boiler is increased.

. | The walls of
o  Other tubes, J, extend from the flue-sheet or | the boiler extend above the upper tube-sheet, 100
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thus allowing the tubes to be entirely sub-
merged, and keeping the upper sheet, 1, in con-
tact with water, which reduces the heat, the
consequent expansion and contraction, and ha-
bility to leakage. The fire passes through and
around the water in tbe boiler three times be-
fore escaping, thus giving a large proportion-
ate heating-surface. The steam passes into
the drums or superheaters, and is taken from
them at such a distance above the water-level
that the water is not liable to foam or lift and
the steam is thoroughly dried or superheated.

I am further aware that broadly itis not new
to construct the inner or inclosed end of the
furnace in a semicirceular form.

Having thus described my invention,what I
claim as new, and desire to secure by Letters
Patent, 18— -

1. In a vertical steam-boiler, the furnace or
furnaces B, projecting outside the shell of the
boiler, and having that portion within the line
of the shell made semicircular, in combination
with the flues D, leading up within the shell of
the cylinder from the crown-sheet of the fur-
naces to an upper combustion-chamber at the
the top of the boiler,substantially as herein de-
scribed. |

2. In a vertical steam-boiler, the furnace or
furnaces B, projecting outside the shell, and
having their inner ends within the line of the
shell and semicircular in form, the vertical
tubes D, leading from the crown-sheets up with-

in the outer shell of the boiler to the upper com-
bustion-chamber, IF¥,in combination with there-
turn-flues J, extendingdown behind and below
the furnaces, and connecting thechamber Fand
the lower chamber, K, and the chimney, sub-
stantially as herein described.

3. The vertical boiler A, having the furnaces
B partly exterior to the circumference of the
shell, the vertical flues D, leading from the
crown-sheets of the furnaces to the upper com-
bustion-chamber, I, and the return-flues J, con-
necting the upper chamber, I, and the lower
chamber, K, arranged below the furnaces, in
combination with the exteriorcasingorshell, I,
connecting the chamber K with the chimney,
substantially as herein described.

4. The vertical boiler A,having thefurnaces
B partly exterior to the circumference ot the
shell, and the vertical tubes D,leading from the
crown-sheets of the furnaces to the chamber
I above the boiler, in combination with the
steam drumms or superheaters H, connected
with the space within the main shell, and hav-
ing their bases within the chamber F, and the
cap or casing I, together with tlie tubes J,
chamber X, exterior casing, L, and chimney,
substantially as herein described.

In witness whereof I hereunto set my hand.

PATRICK IF. DUNDON.

Witnesses: |

FRANK A. BROOKS,
S. H. NOURSE.
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