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To all whom it may concern :

citizen of the Unlted States, residing at San

- Francisco, State of Oallforma have mvented

IO

a new and Improved Steam- Bmler of whlch
the following is a specification.
My invention relates moreespecially to such

boilers as are used on steamships: but it is

applicable to steam-boilers generally

The objects of the invention are to obtain
increased steammg capacity in proportion to
the size of the boiler and fuel expended ; to ob-
tain a better disposition of the parts, so as to

- acquire greater strength, serviceability, and
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improved facilities for cleamng, and, ﬁnallv
to provide a boiler of such construction ab
will be suitable to form one of a numerous set

~ or series economically, so that any temporary

20

derangement of one in a set will have a mini-

mum effect In incapaecitating the vessel or
- works in which they may be serving.

~The invention consists in the shape and ar-
rangement of the different parts, and in their

- being related to and combmed with each
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other, so that the purposes and ol)Jects sou ght
may be effected.

In the accompanying drawings, Flgurel 1S 4
longitudinal sectional elevation takenthrough
the line a b, Fig. 2. Fig. 2 is a halfend view
and half cross- secbmnal elevation on the line
¢ def, Fig. 1, combined.

A is the onter shell of the boiler, havi mg 2

contour as shown in the figures of the draw-

- ings, the front and rear view presenting verti-
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cal parallel sides joining a perfectly semicircu-
lar top and bottom, and the side view pre-
senting a horizontal roof and base with oppo-
site sides standing vertically for about one-

third their total height, and then falling inat

an angle of about fifteen degrees from the per-
pendicular to join a roof, which is about two-
thirds the width of the base. From each end,
at the bottom, tubular furnaces B B’ enter the

bhoilera dlstance sufficient to accommodate the

grate-bars, leaving about one-fourth of the to-
tal distance through, from end to end, between
the opposing furnaces. This intermediate

~ space is included in my combustion-chamber

- furnaces proper, which sheet is joined to and |

C, the bottom of which chamber is formed by
a convex or crowning sheet set at about the
level of the center of the tubes which form the

-measure of their depth.

the screw-thread.

] torms a contlnmng palt of the floors of said
- Be it known that I, GEORGE W. DICKIE, a { farnaces.

These furnace-floors curve con-
cavely upward to meet the bottom sheet of the
combustion-chamber, as shown in Fig. 1. The
roofs, so to speak, of the furnaces do not ex-

tend so far into the boiler as do the floors of the
same, one-fourth of the total distance through
from end to end of the boiler being about the
At the extreme end
of the roofsof each furnace theends of the com-
bustion-chamber are formed by the inclinedd
sheets, which earry the lower ends of what 1
term the ¢ fire-tubes,” (because the fire passes

through them.) 7These sheets are parallel with

the outer inclined end sheets of the boiler, the
fire-tubes 1 connecting between,
the combustion- chamber 1S concave or concen-
tric with the floor thereof, both roof and floor

being strack from a common center, from
‘which center the axes of the water-tubes K,
connecting the roof-and floor of the combus-
‘tion-chamber, radiate. The ¢“water-tubes” I, so

called because the water passes through them,

may either taper from end to end or be ordi-

nary tubes of the same area at both ends, and,
as they must act as braces to prevent both col-

lapsing and bulging, they should be serewed

into both top and bottom tube-sheets, the screw-
thread being
common thickness at the lower end, but anpon

thickened ends or collars at the upper end, so
that thelower end may be passed {reely through-

the hole which receives the npperend. In Fig.
1 I show this collar on upper end of tubes,

The mof of -

g5

65

70

75

80

cut on the tubes within their

thoughthe scale of drawing is toosmall to show

The sides of the combus-
tion-chamber are, as shown in Fig. 2, parallel
with the sides of the outer shell, a snitable sys-
tem of socket bolt-bracing, F, joining the two
together. The floor of the combustion-cham-
ber C, being necessarily above the level of the
grate-bars, and the bottom of the boiler being
below this floor a distance equal to the depth
of the grate-bars G, ash-pit' H, and water-bot-

tom I, there is formed between said floor and

bottom a roomy water-space, J, which gives
great facility for cleaning out the boiler-bot-
tow, a good-sized man-hole, K, being provided
for this purpose. This large water-space is

necessary also to promote a good circulation
of the water in the tubes L. |
L. Li are fire-brick arches, which obstruct the

90

95

100




IO

I5

30

40

50

L

275,471

flames of the fire from too abruptly entering | ened to the center apex of pairs of triangu-

the lower fire-tubes, but deflect them to as
near the center of the combustion-chamber as
possible. These arches, however, must not
near the water-tubes so closely as to choke the
draft. The bricks of thiese arches will be pro-
vided with air-conduits [, connecting with the
exterior of the boiler through tubes M M/,
passing through thewater-space formed by the
outer sheets of boiler and side wall of combus-
tion chamber. The air which passes through
these bricks will be distributed through small
perforations either down into the furnace or up
into the combustion-chamber, or both, as expe-
ricnee may dictate.

N N’arecast-iron-back grate-barbearers, fast-
ened to the rear of the furnace, a protecting-
guard, n, being made part of.them, which
guard forms a protection both against the fuel
bedding against the bottom of the waler-tubes
and against the fire-irons striking thein,

O O are east-iron fire-fronts, which it is un-

necessary for me to describe in detail, as any

suitable pattern will answer.

O’ 1s the fire-door, and O’ 1s the ash-pit
door.

P 1s a hand-hole, which, wilien uncovered,
will give access to the interior of the botler for
the removal of any sediment accumulated on
the roof-sheet of furnace.

(} Q' are the ordinary breechings, conduact-
ng from the upper ends of fire-tubes into the
smoke-pipe or chimney. They may arch over
above the boiler to meet each other in the cen-
ter and connect in suitable manner with a flue
common to a setof boilers. Thisisnot shown
1n the drawings for want of space, and it is
unnecessary to do so, for any suitable arrange-
ment 1in this regard may be made.

R ' are the broken-off bottoms of such
valves, safety or supply, as may be needed.

S 1s a man-hole plate with cover removed.

The system of bracing may be varied aec-
cording to the choice of the constructer. I
show longitudinal brace-rods T, with beveled
washers and serew-nuts on each end, bracing
the inclined ends of boiler, and transverse rods
U, of similar pattern, bracing the sides. I use
ordinary socket or screw bolts for bracing the
water-walls, and in the space over the furnace-

roofslapply stout brace-rods V, which are fast- |

lar plates W, whose bases are fastened in the
middle and ends to the side sheets of the boil-
er, as fully illustrated in drawings.

I have here described my double furnace-
boiler; but to make a single furnace involving
the same principles of construction, let it besup-
posed that the boiler is cut vertically through
the line ¢ d ¢ /, Fig. 1, and vertical sheets pro-
vided to close the opening thus left {from ¢ to
d and e to f, then a detachable water - wall
or fire-brick backing provided to close the
opening from roof tofloorof combustion-cham-
ber. This change only will be necessary to
constitute a single furnace - boiler after my
plan. Of course when I use a water-back to
close the opening from floor to roof of combus-

tion-chamber the proper circulating pipes and
connections will be supplied to circulate water

from the main part of boiler through this wa-
ter-back. The dotted linein Iig. 1 amply illus-
trates this arrangement of a single furnace-
boiler.

What Iclaim as my invention, and desire to
secure by Letters I’atent, is as follows:

1. In a stcam-boiler, the combination of the
shell A, formed with continuoussides and ends,
the tubular furnaces B B/, arranged therein op-
posite to each other, the combustion-chamber
C, having a flat or convex floor full width of
the furnace above the line of the grate-bars, to

accommodate a nest of water-tubes, 1i. con-
necting between said floor and the roof of the

.chamber, and the fire-tubes D, leading from

said combustion-chamber into the breechin as
Q Q’, substantially as described. |

2. In a steéam-boiler, the combination of the
shell A, formed with continuous sides and ends,
the tubular furnace B, arranged therein, the
combustion-chamber C, having a flat or convex
floor full width of the furnace albove the line
of the grate-bars, to accommodate a nest of wa-
ter-tubes, Ii, connecting between said floor and
the roof of the chamber, and the fire-tubes D,
leading from said combustion-chamberinto the
breeching Q, substantially as descrihed.

GEORGLE W, DICKIEL.

Witnesses:
GEORGE PARDY,
THHos, BARCLAY.
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