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UNITED STATES

PaTenT OFFICE,

FRANZ BURGER AND HENRY M. WILLIAMS, OF FORT WAYNE, INDIANA

h

SAID BURGER ASSIGNOR OF ONE-HALT HIS RIGHT TO SAID WILLIAMS.

STEAM=-BOILER.

SPECIFICATION forming part of Letters Patent No. 691,044, dated January 14, 1902.
Application filed October 21,1900, Renewed June 17, 1901, Serial No. 64,931, (Ne model.)

To all whom it may concermn:

Be it known that we, FRANZ BURGER and
HENRY M. WILLIAMS, citizens of the United
States, residing at Fort Wayne, in the county
of Allen and State of Indiana, have invented
certain new and useful Improvements in
Steam - Boilers, of which the following is a
specification. »

This invention relates to steam-boilers, its
object being to improve the general struc-
ture, with a view to increase the heating-sur-
face and the steaming capacity of the boiler
and to dispense with the use of many of the
stays usually employed in the constrnction
of a boiler, and thereby largely reducing the
work, and consequently the expense, of con-
struction.

A Dboiler according to this invention is pro-
vided with a fire-box extending its entire
length. The sides and ends of the fire-box
are flat and constitute water-legs, and the top
is formed by a segment of a eylindrical shell,
to which shell the sides and ends are se-
cured. The radius of the shell is substan-
tially equal to half the width between the
side walls of the fire-box. Supported upon
and riveted to the upper portion of the ¢ylin-
drical shell is a semicylindrical shell, and the

. part of the cylindrical shell inclosed by the
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semicylindrical shell is provided with open-
ings to establish circulation of water between
the two shells. The upper portion of the
semicylindrical shell forms the steam-space
of the boiler. A smaller semicylindrical shell
is also secured to the eylindrical shell within
the larger semicylindrical shell and forms
the smoke-box. It extends the whole length
of the boiler and is open at both ends. Open-
ings are formed in the ends of the larger semi-

cylindrical shell, provided with removable -

closures in order to afford access to the inte-
rior of the smoke-box. Vertical fire-tubes
are secured in the eylindrical shell and open
at- their lower ends into the fire-hox and at
their upper ends into the smoke-box. IField-
tubes of less diameter than the fire-tubes
are secured at their upper ends in the up-
per part of the shell forming the smoke-
box and extend therefrom down through the
smoke-box and the fire-tubes. Their upper
euds are open and below the water-level of

the boiler, and their lower ends are closed
and project a short distance into the fire-
box. Smaller tnbes, open at both ends, are
supported within the field-tubes, and their
lower ends do not extend to the bottom of
the field-tubes, while their upper ends are

level with or slightly above the upper ends.

of the field-tubes. By passing the field-tubes

‘through the fire-tubes and extending them

into the fire-box the heating-surface is
greatly increased, and the water will pass
down the small tubes within the field-tubes
and up through the spaces between the small
tubes and the field-tubes and be there con-
verted into steam. A horizontal plate is riv-
eted to the inner surface of the eylindrical
shell, where the outer semicylindrical shell
is connected to it. This plate acts asastay-
plate and is perforated to permit circulation
of the water. It is also perforated for the
passage of the fire-tubes, such perforations
being of somewhat greater diameter than the
fire-tubes, so that the water may also circa-
late through them. .

For a detailed description of the invention

reference must be had to the accompanying _

drawings, in which— .

Figure 1 is a vertical longitudinal section,
and Fig. 2 a vertical transverse section, of a
boiler constructed in accordance with our in-
vention.

To the lower horizontally-disposed ¢ylindri-
cal shell 1 are riveted two horizontally-dis-
posed semicircular shells 2 and 3, the shell 2
being of a smaller diameter than shell 3, and
all the shells being substantially coextensive
in length.
tween the two upper shells, where they are
riveted to the lower shell, is provided with a
number of parforations 4, through which the
steam and water can circulate. The inside
of the shell 2 forms a4 smoke-box or second-
ary fire-chamber 5, from which the gases es-
capé through the exits 6. At the junction 7,
where the shells 3 and 1 meet, and on thein-
side of the shell 1 is located a perforated stay-
plate 8. This stay-plate 8 extends from one
end to the other of the shell 1 and is provided
with perforations larger than the fire-tubes
9, which pass through the plate. It'is also

preferably provided with perforations 8% on

The'space on the lower shell be-
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each side of the fire-tubes to still fuarther in-
crease the circulation. The fire-tubes 9 are
expanded into the upper part of shell 1, form-
ing the bottom of the secondary fire-cham-
ber 5, and also into the lower part of the same
shell to connect with the fire-box 10. Into
these tubes 9 are placed the field-tubes 11, of
smaller diameter than the fire-tubes, and the
upper ends of the field-tubes are expanded
into the crown of the semicircular shell 2.
These tubes 11 extend from the upper partof
shell 2 through the secondary fire-chamber 5,
also through the fire-tubes 9, and their lower
ends are closed and project into the fire-box
10.  In order to fasten the outside tubes 11
into the inclined portion of the shell 2, metal-
lie bushings 12 are used, which are first fas-
tened to the shell 2 and the tubes 11 then in-
serted and expanded into the bushings. Into
the tubes 11 are hung the tubes 13, which are
open at both ends and of smaller diameter
than thetubes 11. Tor hanging the tubes13

. into the tubes 11 the tubes 13 are provided

,25

- some distance from the same.
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at their upper ends with three small taper
projections or lugs 14, The tubes 13 do not
reach to the bottom of the tubesl, but are
The water will
flow down the central tubes 13 and up again
through the space between the tubes 11 and
18 in the form of steam. The circulation will

- be so rapid in these tubes that no sediment
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will oceur. The fire-box is composed of two
side water-legs 15 and 16 and the two end
water-legs 17 and 18, each of the latter being
provided with doors 19. The water-legs 15
and 16 are riveted on the sides of the shell 1.
The shell between the side water-legs is per-
forated at 20 and 21. Stay-bolts are of course
required in the water-legs. Asthe exits 6 cut
off a humber of the field-tubes smaller fire-
tubes 23 take their place. The flame and hot

gases pass up through the fire-tubes 9, sur-

rounding the tubes 11, into the secondary
fire-chamber 5, surrounding the field-tubes
11, on their way to the exits. The ends of
the shell 3 are provided with openings oppo-
site the ends of the shell 2, and removable

. closures 25 are provided for these openings.
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By removing the closures access may be had
to the interior of the smoke-box 5.

It will be seen that by making the main
parts of the boiler cylindrical and interlap-
ping a very strong boiler is produced, and by
the combined use of the fire-tubes having
field-tubeson the inside a very efficient steam-
boiler is procured.

In the event it should be necessary to re-
place any one of the fire-tubes with another
the field-tube extending through it may be
loosened at its upper end and wiil then be free
to move up or down. The old fire-tube will
then be removed and the new one inserted,
and by lowering the fisld-tube to the bottom
of the fire-box a suitable instrument can be
inserted through the hole in the shell 2 to ex-
pand the upper end of the fire-tube into its
openingin theshelll. Bysuch arrangement

$891,044

it will not be necessary to laasen a large nqm-
ber of the field-tubes to permit the workman
to get into the smoke-box 4.

Without limiting ourselves to the precise
details of construction and arrangementillus-
trated and described, we claim—

1. In a Dboiler, three horizontally-disposed

shells substantially coextensive inlength, one
of said shells being cylindrical and support-
ing the other two, and one of the-supported
shells forming the smoke-box, substantially
as set forth.
"~ 2. In a boiler, three horizontally-disposed
shells substantially coextensivein length, one
of said shells being cylindrical and support-
ing the other two, and one of the supported
shells being within the other supported shell
and forming the smoke-box, substantially as
set forth.

3. Inaboiler,ahorizontally-disposed cylin-
drical shell, two semicylindrical shells sup-
ported thereon and secured thereto, one of
said supported shells forming a smoke-box,
substantially as set forth. '

4, Tnaboiler, ahorizontally-disposed cylin-
drical shell, two semicylindrical shells sup-
ported thereon and secured thereto, one of
said supported shells being within the other
supported shell and forming a smoke-box,sub-
stantially as set forth. .

5. Inaboiler, ahorizontally-disposed cylin-
drical shell, two semicylindrical shells sup-
ported thereon and secured thereto, one of
said supported shells being within the other
supported shell and forming a smoke-box, and
the outer semicylindrical shell being in com-
munication with the cylindrical shell, sub-
stantially as set forth.

6. In a boiler, the combination with a hori-
zontally-disposed cylindrical shell supported
above a fire-box, two horizontally-disposed
shells, one within the other, supported upon
the cylindrical shell, theinnersupported shell
forming a smoke-box, and vertical fire-tubes
extending through the cylindrical shell and
opening into the fire-box and the smoke-box,
substantially as set forth. :

7. In a boiler, the combination with a hori-
zontally-disposed cylindrical shell supported
above a fire-box, two horizontally-disposed
shells, one within the other, supported upon
the cylindrical shell, the inner supported
shell forming a smoke-box and the outer one
being in communication with the cylindrical
shell, and fire-tubes extending through the
eylindricalshell, and openinginto the fire-box
and the smoke-box, substantiafly as set forth.

8. In a boiler, the combination with a hori-
zontally-disposed cylindrical shell supported
above a fire-box, two horizontally-disposed
shells, one within the other, supported upon
the cylindrical shell, the inner supported
shell forming a smoke-box, and vertical fire-
tubes extending through the cylindrical shell
and opening into the fire-box and the smoke-
box, and field-tubes communicating at their
upper ends with the interior of the outer sup-
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portedshell, said tubesextending through the
fire-tubes into the fire-box and having their
lower ends closed, substantially as set forth.

9. A fire-box, a horizontal boiler supported
above sald box, a smoke-box extending
through the water-space the entire length of
the boiler, and vertical fire-tubes extending
through the water-space between the smoke-
box and the fire-box and opening into said
smoke and fire boxes, substantially as set
forth.

10. A fire-box, a horizontal boiler support-
ed above said box, a smoke-box extending
through the water-space the entire length
of the boiler, vertical fire - tubes extending
through the water-space between the smoke-
box and the fire-box and opening into said
smoke and fire boxes, and field-tubes extend-
ing through the fire-tubes, the upper ends of
said field-tubes being open and within the
water-space of the boiler, and their lower ends
closed and projecting into the fire-box, sub-
stantially as set forth. ’

11. Inahoiler, the combination with a hori-
zontally-disposed cylindrical shell supported
above a fire-box, of two horizontally-disposed
shells, one within the other, supported upon

the eylindrical shell, the inner supported
shell forming a fire-box, vertical fire-tubes
extending through the cylindrical shell and
opening into the fire-box and the smoke-box,
field-tubes extending through the fire-tubes,
said field-tubes Deing open at one end and
closed at the other, and water-tubes open at
both ends and supported within and of less
diameterthan the field-tubes and terminating
at a point removed from the closed ends of
the field-tubes, substantially as described.

12, In a boiler, a horizontally-disposed cy-
lindrical shell, a semicylindrical shell sup-
ported thereon and secured thereto and 4 hori-
zontal stay-plate secured to the interior of the
cylindrical shell on the line of junction be-
tween the ecylindrical and- semiecylindrical
shells, snbstantially as set forth.

In testimony whereof we have signed our
names to this specification in the presence
of two subscribing witnesses.

FRANZ BURGER.
HENRY M. WILLIAMS.
Witnesses:
GEO. D. CRANE,
F. L. FREEMAN.
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