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No. 790,251.

UNITED STATES

Patented May 16, 1905

PATENT OFFICE.

FRANZ BURGER, OF FORT WAYNE, INDIANA, ASSIGNOR OF THREE-
FOURTHS TO HENRY M. WILLIAMS, OF FORT WAYNE, INDIANA.

W_ATEH-T_UBE BOILER.

SPECIFICATION felmmg part of Letters Patent No. 790, 251 dated May 16, 1905.
Application ﬁled August 24,1901, Serial No, 73, 186,

To all whom & may concermn:

Beitknownthat I, Franz BURGER, a citizen

of the United States, residing at Fort Wayne,

in the county of Allen and State of Indiana,

“have mvented certain new and useful Im-

~ provements 1n Water-Tube Botilers for Loco-

1O

LS

motives, of which the following is a specifi-

cation.
This invention 1e1etes o water tube boil-

ers; and its object is to improve the construc- |
tion of such |

"The invention will be fully descrlbec] here—'

boilers.

inafter, reference being had to the accom-
panying drawings, in Wthh%—

Figure 1 is a side view, partly in section,:

" of a boiler and furnace embodying my inven-
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tion. Fig. 2 is a vertical transverse section
of the same, also showing a fuel-feeding ap-
paratus and a pair of 1ocomotwe drwmﬂ'—
wheels.

“The boiler illustrated and to be hereinafter
described is eepeemlly intended for use on
locomotive-engines; but it may be used with
equal advantage for marine or stationary en-
oines.

The boiler conmsts of three cylmdl 1ical
shells, a number of bent water-tubes, four
large cmeuletmo*-plpes, and two mud-drums.

The main cylindrical shell 1 is supported

above and connected by bent tubes 2 to two

~smaller eylindrical shells 3, supported in the
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furnace 4, one on each elde thereof.
two of them extending transvereely of the
furnace exterior thereef and orne near each
end. Both cylinders 3 are connected to the
drums 5 by short pipes 21.

The large circulating-pipes are indicated by
6, and there are four of them, two leading
from each end of the shell 1 near the bottom
thereof to the ends of the shells 3.

To securely support the shells 1 and 3, 1
prefer to employ two heavy plates 7, pro-
vided with epenings through which the ends
of the reSpectwe shells project. These plates
also form the front and rear walls of the fur-
nace, and preferably they will be provided
with fire-resisting material (indicated by 11%)
at their lower portions. The parts of the

.the furnace.

The |
mud- drums are indicated by 5, and there are

jacket 8, which extends down between the
dnvm#—wheels 9 to the bar-frame 10. The
jacket is secured to the edges of the pletes 7.
and 1ts lower portion forms the side walls of
To the inside of the jacket 1s
secured fire-resisting material, (indicated by
11,)and a lonmtudmallV-ezxtendmo' deflecting
portion 12 is formed in said fire-resisting ma-

| boiler between the pllates T are inclosed by a 5©
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terial between the shells1 and 33. The Shelle o

3 8 are additionally supported by angle-bars

13, fastened to the said shells and resting

upon angle-bars 14, which are fastened to the
sides of the jacket 8 These
tend the whole length of the jacket between
the plates 7 and not only serve to support the
shells 8, but also to close the space between
the respective shells and the jacket, so that
no products of combustion can pass above the
shells 8 except through the central space be-
tween said shells. ~

The jacket 8 1s contracted at its upper end
to cause the hot gases to contact with the up-

per part of the shell 1 before thev escape
through the opemncr 19.

The furnace 4 is provided with grate-bars

15 and with a fuel-feeding device 16 and an
ash-pan 17.

The general practice in water-tube boilers
1s to plece the smaller cylinders, such as 3, be-
low or out of reach of the fire in order to form
settling-drums for the mud,. the heating-sur-
face bemo only the tubes which are es:posed
to the fire. The upper drum is also usually
out of reach of the hot gases. Also the cir-
culation of water through the tubes 1n most
cases 18 dependent on the tubes themselvesor
on a small pipe only. Nevertheless, these

boilers are of great efficiency, and to accom-

modate this class of boilers for locomotive
use has been the aim of many engineers on
account of their steaming qualities. In my
boiler I have greatly increased the heating-
surface by adding the two shells 8, which are
subjected to the direct heat of the furnace.
1t will also be observed that the bent tubes £
are crossed or interlaced and that the prod-
ucts of combustion must pass up through the

| space between the shells 3 and thence out
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angle-bars ex-
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through the space between the jacket 8 and
shell 1, and the consequence is that the tubes
are subjected to intense heat throughout their
length. The tubes 2 will be placed as close
to each other as practicable, thereby obstruct-
ing the free escape of the products of com-
bustion and enabling them to absorb most of
the heat from the gases. By directing the
products of combustion.over the upper por-
tion of the shell 1 the steam therein will to
some extent be superheated. A free circula-
tion of water is also insured from the shell 1
through the pipes 6 to the shells 8 and through
the tubes 2 to the shell 1. By locating the
mud-drums 5 outside the furnace and below
the shells 8 there will be no circulation within
the drums and the temperature of the water
will be lowered therein, which will facilitate
the settling of the mud in them. Pipes 292
lead from the mud-drums, through which the
mud. may be blown out when desired.

The feed-water pipe is indicated by 23, lead-
Ing into one of the drums 5: but obviously
the water might be fed into one or both of the

25 shells 3.

30

Kach of the shells 1 and 8 will preferably be

provided with amanhole 20at one end thereof
to permit access to the interior thereof.
Without limiting myself to the precise de-
talls of constructionillustrated and described,
I claim— |
1. The combination with the furnace, of a

790,251

palr of shells supported within the fire-hoxy
directly above the grate-bars near the oppo-
site sides thereof and spaced apart, a larger
shell supported above them, water-tubes con-
necting the upper and lower shells, a jacket
inclosing said shells and tubes. obstructing-
plates between the jacket and the opposing
sides of the lower shells, circulating-pipes ex-
terior of the furnace connecting the upper
and lower shells, and mud-drums exterior of
the furnace connected to the lower shells, suly-
stantially as set forth.

2. The combination with the furnace, of a
patr of shells supported within the fire-box
directly above the orate-bars near the oppo-

site sides thereof and spaced apart, a larger

shell supported above them, crossed wator-
tubes connecting the upper and lower shells,
an inclosing jacket, obstructing - plates De-
tween the Jacket and the lower shells, circu-
lating-pipes exterior of the jacket connecti ne

the ends of the upper and lower shells, and .

mud-drums exterior of the jacket connected
to the lower shells, substantially as set forth.

Intestimony whereof I havesigned my name
to this specification in the presence of two sub-
scribing witnesses.

FRANZ BURGER.

-Witnesses:

(eo. K. TORRENCE,
C. B. WaTERs.
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