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IMPROVEMENT IN STEAM-GENERATORS.

The Sdgehnlr referted fo init_lgese Ketters %atmtm making puet of the same,

T0 ALL WHOM IT MAY CONCERN:

Be it known that I, WILL1AM BrANAGAN, of Burlington, in the county of Des Moines, and State of Towa,
have invented certain new and useful Improvements in Steam-Boilers; and I do hereby declare that the follow-
ing is a full, clear, and exact description thereof, reference being. had to the accompanying drawings, making
a part of this specification, in which— ' o

© Figure 1 is a front external elevation of the improved boiler. ,

Figure 2 is a similar view of the boiler with its outer casing or jacket removed.

Figure 8 is a diametrical section, taken from front to rear through the boiler and.its jacket.

Figure 4 is a section through the boiler, taken in the horizontal plane indicated by red line 2 z in fig. 1.

Figure 5 is o top view of the boiler with outer jacket removed. -

Figure 6 is an enlarged sectional view, showing one of the vertical water-pipes and several of the horizon-.
tal flues. ' '

Similar letters of reference indicate corresponding parts in the several figures.

This invention relates to certain new and useful improvements on tubular upright steam-boilers, whereby
provision is made for obtaining in a boiler of a given water-capacity a much larger amount of heating-surface
than can be obtained in any steam-boiler with which I'am acquainted. Provision is also made for obtaining
great economy in fuel, preventing a lossof heat By-radiation from the shelt of the boiler, preventing the impinge-
ment of currents of cool air upon its sides, effecting a complete consumption of the inflammable gaseous products
rising in the fire-chamber before they reach the point of exit, and also for utilizing a portion of the heat for
warming air, to be used for-heating a building in which the boiler is located. ‘ o

The nature of my invention consists mainly in the application of the two upright ¢ylindrical shells, consti-
toting the principal portien of the boiler, of horizontal flues, which pass radially through the water-space
between the said shells, and in the employment, in conjunction with flues thus arranged, of a number of vertical
.water-hibes, which are applied on the outside of the outer shell, and which communicate with.the water-space,
5aid vertical tubes being so-arranged with relation to the horizontal flues that the heated products of combus-
tion, after escaping through thése flues, shall sirike and impinge directly mpon the vertieal water-tubes, and
thus communicate considerable heat to the water therein, as will be hereinafter described.

It also consists in the application, to a tubular upright boiler, having horizontal flues passing through its
water-space, of a surrounding double-wall air-jacket, which is 80 constructed that it forms anéxternal flue-
chamber outside of the boiler, and also a non-conducting wall, which will confine the heat around the boiler at
the same time that it serves as a means for heating air to be used for warming purposes, without in the least
interfering with the draught, as will be hereinafter deseribed. : ' - ‘

To enable others skilled in the art to understand my invention, I will describe its construction and operation;

In the sccompanying drawings, A represents the internal cylindrical wall or shell of the boiler, which is pro-
vided with a grate, B, and a crown-sheet, A’, as shown in fig. 8. Surrounding this internal shell is the external
shell C, which extends above the crown-sheet A’, and is capped by the. steam-dome C’. 'These two shells con-
stitute the boiler proper, and they should be properly secured together and braced, so as to afford the greatest
possible strength. ' :

" Through the two shells A G, 2 great number of holes are made, of suitable size and proper distance apart
to recéive through them the flue-tubes a a a. These flue-tubes should be arranged in or nearly in horizontal
planes, and'in lines radiating from the centre of theboiler, asshown in figs. 8 and 4; and it is desirable to have
the tubes arranged, one above another, in‘or nearly in vertical lines; as shown in figs. 2 and 3, for a purpose
whick will be hereinafter explained. These horizontal flues @ a ¢ way be secured in their places in any of -the
well-known modes for securing flue-tubes to boiler-plates. _ o '

To the outer side of the outer shell C of the boiler, and arranged in vertical lines around this shell C, are
a number of tubes, D D, which have their ¢ends bent, as shown in figs 2, 8, and 6, so that their upright portions '
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will-stand out from the shell C short distances, and thus'allow the products of combustion to escape freely through
the flues . These vertical tubes D are arranged directly opposite the several vertical Tows of flues @, and are
secured to the boiler-shell Cin any suitable manner, that is, by an elbow and nipple, and serewed into the
boiler, so that they can be removed at pleasure, when desired to clean or repair the boiler. The lower ends of
the tubes D communpicate with the water-space below the flues @ o, and the upper ends of these tubes D com-
municate with the water-space above the highest range of flues a. :

Surrounding the outer shell of the boiler is a double-wall jacket, B, whigh consists of twoseparated walls,
6 &', having a space between them, for the cireulation of air. This jacket isset off from the shell C, so as to
leave a space, G, around it, with an ontlet at H, for the escape of the unconsimed products of combustion.

Openings, ¢ ¢, are made through the outer plate & of the jacket E, for the purpose of taking out the ashes
that accumulate between the jacket and shell of the boiler, and for checking the steam when it gets too high
which openings are provided with suitable valves, d d, for regulating the size of said openings, and, when desired,
for entirely closing them, at a suitable point near the top of the jacket B. -Inlets for ¢old air, and outlets for
conducting away the hot air from.this jacket, for warming purposes, are formed in this jacket, as illustrated. An
opening, J, is made through the jacket B near its bottom, which affords access to the fire-door opening J7. ~ The
base I, upon which the boiler is mounted, affords an ash-pit below the grate B, and also a support for the boiler.

‘When fire is'made in the fire-chamber, within the inner shell A, the heated products of combustion wiil
rise toward the dome A, and pass outward through all of the radial flues a @ into the flue-space @, betwesn
the outer jacket E-and the boiler-shell ¢. The products thence rise and pass off- through the chimney H, as
indicated by the arrows in fig. 8. . After escaping through the short radial flues a, the products of combustion
will impinge upon the vertical water-tubes D, and subject these tubes and .the water in them to considerable
heat, which would without them be carried off and wasted. L

It will be seen that the boiler is subjected to heat on both sides, that isto say, the water will surround the
fire-chamber, and the heated products, after leaving'this chamber, will pass through numerous tubes through the
Water-space, and then surround the water and lower steam-spaces of the boiler. .

. Lnotonly greatly increase the fire-surface of the boiler by the use of the outside water-pipes D, as deseribed,

but by having these pipés located direetly opposite the flue-tubes, they will so far obstrdet the outward escape

- of the heated products of combustion through said flues as to effect a most complete combustion of the inflam-
- mable produets. ’ ) ‘ : v '

It will also be seen that I provide for preventing the escape of heat from around the boiler by the use of
an air-jacket, which forms a non-conducting wall, which latter I make serve another purpose, namely, that of a
beating-chamber for air to be used for warming the building in which the boiler is erected.

It will also be seen that the flue and water-tubes are so completely enveloped by the heat that they are not
liable to injurious expansion and contraction, and that the radial flue-tubes @ a can.be made so very short that
they will not be liable to, chioke with soot, consequently they will not require frequent cleaning. The great
number of radial tubes leading from the fire-chamber will insure an excellent draught and perfect combustion.

Having described my invention, what I claim as new, and desire to secure by Letters Patent, is— ‘

1. The fire-chamber A, terminating in a gas-chamber, A’, and with a curved top_plate, in combination with
the horizontal flues @ @, and with the bent or angular water-pipes D, and with the outer case or water-jacket
C, the said pipes D being inserted into the jacket by horizontal branches at points below the gas-chambér and
below the first horizontal flue @, and the several parts being constricted and arranged together, substantially as
deseribed. '

2. The angular water-pipes D, arranged. directly in line with the flues @ @, and inserted into the outer
case or jacket C, and applied in the spice G all around the case C and below the crown-sheet A’ of the fire-
box or chamber, all substantially in the manner and for the purpose deseribed. . :

*. 8. A double-wall air-heating jacket, E, applied to a steam-boiler, substantially as and for the’ purposes
described. '
WILLIAM BRANAGAN.

Witnesses:
WiLLiaM GARRETT,
. Hexry H. Scorr.




