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UNITED STATES

PATENT OFFICEg

THOMAS REED BUTMAN, OF CHICAGO, ILLINOIS.

STEAM-BOILER.

SPECIFICATION forming part of Letters Patent No, 469,124, dated February 16, 1892,

(No model.)

Apphcatmn filed August 12,1891, RSerial No. 402,411,

To all whom it may concern:

Beitknown that I, THOMAS REED BUTMAN,
of Chicago, in the county of Cook and State of
Illinois, have invented certain new and use-
ful Improvements in Steam-Boilers; and I do

-hereby declare that the following is a full,

clear, and exact description thereof, which
will enable others skilled in the art to which it
appertains to make and use the same, refer-

ence being had to the accompanying draw-

ings, and to the letters of reference marked
thereon, which form part of this specification.
This invention relates to certain improve-
ments in steam boilers or generators.
The object of the inventionisto provide an

improved boiler of the vertical type of an ex-

ceedingly simple and durable construction
and accessible for cleansing and repairs which
will maintain an improved circulation and
produce a maximum quantity of steam with
a minimum consumption of fuel. These ob-
jects are accomplished by and this invention
consists in certain novel features of construc-
tion and in combinations of parts, more fully
described hereinafter, and particularly point-

~ed out.in the claims.
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The accompanying drawing illustrates my
invention in vertical section.

Reference-letter a indicates the walls of the
furnace, composed of masonry or other suit-
able heat-resisting material forming vertical
combustion-chamber-inclosing grate ¢, and
vertical fire-tubes d extend directly up from
the upper end of the combustion-chamber 0.

¢ indicates the lower tube-sheet,and f indi-
cates the upper tube-sheet.

¢ indieates the outer boiler-sheet or shell
of the boiler, preferably of such diameter as
to leave space sufficient between the outer
circle of fire-tubes and the boiler’s sheet so
that a man can move around within the boiler
for cleansing or testing purposes.

h 1ndlcates a man-hole in the boiler-sheet
through which access can be had to the in-
terior of the boiler.. The upper ends of the
fire-tubes are received in the bottom of the
smoke or heating drum ¢, which is of such di-
ameter as toleave the steam-chimney jaround
said heating-dram and within the boiler-shell.
Thisannular steam space or chimney is closed
at the top, as shown, preferably by sheets se-

cured to the upper edges of the boiler-shell
and the shell of said drum, and suitable open-
ings are provided into the upper end of the
steam-space. A removable cover [ closes the
upper end of this drum and on its end surface
is preferably lined with suitable non-conduct-
ing material m, such as asbestus or the like.
By means of this construction the cover can
be lifted off and all the tubes opening into
the heating-dram can be thoroughly cleaned.
Horizontal cross-tubes n, preferably of extra
thickness, extend from said drum through
the steam-space j and the shell of the bmlel
into the upper portion of the narrow heat-
ing-space o, formed around the shell of the
boiler by the outer casing, which at its lower
end is secured so that the space o opens
into the enecircling-flue p near the lower por-
tion of the boiler, which flue is provided
with a suitable uptake ¢q. By means of this
construction all the heat possible is utilized.
If more desirable, the cross-tubes n can
open into the encircling flue, so that they will
be carried directly off without passing down
avound the exterior of the shell. The cross-
tubes are preferably wedged or extended at
their outer ends, thereby performing the of-
fice of stay-bolts fortheboiler shell and drum.
The water-line is preferably established high
enough to keep the upper ends of the fire-
tubes submerged, and yet ample steam-room
is preserved. The heated produects of com:
bustion in the smoke or heating drum pass
through the cross-tubes and superheat the
steam. An annular deflecting-plate is ar-
ranged within the smoke-box soas to prevent
the heat produets from passing directly into
the eross-tubes and by which it is better dis-
tributed and utilized. Theboilerissapported
upon the walls of the furnace by means of

the base-plate r, strongly constructed and in .

the shape of a ring resting on the upper edge
of the furnace-wall and having its upper sur-
face concaved or formed into a socket. The

outer portion of the bottom of the boiler be-
yond the outercircle of fire-tubesis depressed
to form an annular sediment orsettling cham-
ber s, which depressed portion or sediment-
chamber rests on the outer face of said base-
plate in the socket formed therein to receive
This chamber is formed by

such chamber.
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the base-ring ?, which is preferably U-shaped
in cross-section, as shown, with its outer edge
riveted orotherwise firmlysecured to the lower
edge of the boiler-sheet and having its inner
annular upperedgeriveted orotherwise firmly
secured to the outer edge of the lower tube-
sheet, which extends beyond the outer circle
of the tubes and is bent down at u, so as to
lapover said upperedge of the base-ring. An
annular sediment-chamber is thus formed in
a plane below the lower ends of the fire-tubes
and outside of and around the outer circle of
the fire-tubes. The masonry is extended up-
wardly at v within the base-ring and depend-
ing flange of the tube-sheet; so as to thor-
oughly and completely protectthe same from
theintenselicat and directaction of the heated
gases of combustion, thereby allowing the
sedimentary deposit to accumulate without
endangering the burning of the sheet. The
sediment can be readily drawn off through
the blow-off pipes o, extending from the bot-
tom of the sediment-chamber and provided
with suitable valves. Thispeculiar construc-
tion of sediment-chamber has gréat strength
to resist high internal pressure, and is such
that stay-bolts are not required, which would
materially impede the cleansing of the boiler.

The walls of the furnace which support the
boiler are constructed of suitable refractory
material and maintain the high temperature
of the gases as they evolve from the coal,
thereby permitting a more perfect combustion
than is possible in the ordinary fire- box in-
closure. Of course it is only in large boilers
that thespace between the fire-tubes and shell
is sufficient to permit the entrance of a man
and allow him to move completely around
the tubes. '

It is evident that various slight changes
might be resorted to in the form, construe-
tion, and arrangement of the parts described
without departing from the spirit and scope
of my invention. Hence I do not wish to
limit myself to the construction herein set
forth. :

‘What I claim is—

1. In a vertical steam-boiler, the combina-
tion of the outer shell, the fire- tubes, the
smoke or heating drum within the upper end
of the shell, forming a steam-space around it,
the fire-tubes opening into the bottom of said
drum, the horizontal tubes from the side of the
drum through the steam -space, and the re-

movable cover for the upper open end of said
drum. '

2. In a boiler of the vertical type, the com-
bination of the fire-tubes, the outer shell, the
smoke-drum located -in the upper end of the
shell, formingithe annularsteam-space around
it,and into the bottom of which the fire-tubes
open, said annular steam-space being close?d
at the top, the cross-flues extending from ga-ld
drum through saidsteam-space and theboiler-
shell, and the removable lid for said dram
having the lining of non-conductible mate-
rial. i

3. In combination, the outer shell, the fire-
tubes extending directly up from the furnace,
the smoke-drum within the upper end of the
shell, forming an annular steam-space within
said shell, and into the bottom of which the
fire-tubes open, & cover for said drum, an an-

nular passage around theexteriorof said shell,

an encircling flue provided with a take-up

‘into which said passage opens and located

around the exterior of the shell near the base
thereof,and the eross-tubes passing from said
drum through the steam-space in said pas-
sage, as set forth,

4. A vertical boiler having the annular de-
pending sediment-chamberoutsideofitsouter
circle of fire-tubes, in combination with the
walls of the furnace extended up around the
inside of said sediment-chamber.

5. A vertical boiler provided with the an-
nular depressed sediment-chamber U-shaped
in cross-section, substantially as described,
the base-plate having socket to receive said
chamber, and the furnace-walls on which said
base-plate rests and which protect said sedi-
ment-chamber. .

- 6. A vertical boilerhaving asediment-cham-
ber formed by the base-ring substantially U-
shaped in cross-section and having its outer
edge secured to the outer edge of thé boiler-
sheet, the inner tube-sheet having its outer
edge depressed and secured to the inner edge
of said ring, and supporting means for the

| boiler, substantially as set forth.

In testimony that I claim the foregoing as
our own I affix my signature in presence of
two witnesses.

THOMAS REED BUTMAN.,
Witnesses:

EDpwWARD C. QUIMBY,
. P. G. NORSTRAND.
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