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To all whom it muay concerm: .

Be it known that T, ADAM HEBERER, a citi-
zen of the United States, residing in the city
of Alameda, in the county of Alameda and
State of California, haveinvented certainnew

“and useful Improvements in Tubular Steam-

Boilers; and I do hereby declare that the fol-
lowing is a full, clear, and exact description of
my said invention, reference being had to the
accompanying drawings, that form part of this
specification. |

My invention relates to improvements in
steam boilers or generators of the horizontal
tubularkind;and it consists in a certain novel
construction and combination of central fire
space or chamber and suarrounding water
spaces and passages, substantially as herein-
after fully described, and the production of

“animproved boilerhaving great heatingcapac-
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ity and other features and gqualities of value.
The following description explaing the na-
ture of my said invention and the manner in

which I have constructed, combined, and ap-.

plied the same in produecing my improved
boiler, the accompanying drawings being re-

ferred to by figures and letters.

Figure 1 is a side elevation of a boiler con-

structed in accordance with my invention, por-

tions of the outer shell being broken away to
show theinside. Tig. 2 is across-section taken
at about the line x x, Fig. 1. Fig. 3 is a lon-
oitudinal section taken horizontally at about
the line x v, Fig. 1. ~ IVigs. 4 and 5 represent
constructions of fire-box for the boiler.

In .carrying out my improvements 1 con-

struct a shell or body, A, substantially of cy-

lindrical shape in its cross-section, and in the
center I form a fire chamber or passage, B, for
the full length of the body and of rectangular
shape in vertical cross-section, these parts be-

ing formed of plates laid and riveted in the |

usual manner well known to boiler-makers.
The width of the fire-chamber islessthan the

diameter of the outer shell, and the propor-

tions of the two parts in the vertical measure-
ments are such that the room or space above
and also heneath the fire-chamber is substan-
tially of a semi-cylindrical shape in vertical
section. These water-spaces are seen at C C
in the drawings. They connect with each

other through a series of spaces or passages

—_—

L arranged and constructed separately between

the vertical sides of the fire-chamber and the
sides of the outer shell, and as theshell 1s fiat-
tened at the sides to make the walls of these
passages paraliel the outline of the body 1n
vertical cross-section becomesoblong or gome-
what oval, as will be seen in I'ig. 2.
- D DD are the vertical water-passages Con-
necting the top and botfom chambers. Between
the passages D D, along thesidesof the boller,
are openings which lead directly into the fire-
chamber, as will be more fully deseribed.
Extending through the fire-chamber an d
connecting the two spaces C C together 1s a
number of upright tubes, E E, that are fixed
in the usual way at top and bottom in the
sheets of the fire-chamber and in close order
from end to end of said fire-chamber, which

preferably extends the full length of the cham-

bers C. To present these tubes in the most
effective manner to the fire I set them 1n stag-
cered rows, so that the tubes in one row shall
not be covered by those in the preceding row,
and the flames and gases in passing from end
to end of the fire-chamber shall as far as pos-
sible be brought in contact with thesides and

- the greater portion of the tabe-surface, and
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not against the front of the tubes principally.
By setting the tubes in alternate order the fire
passes cireuitously through the rows fromthe
fire-hox end to the smoke-chamhber G at the
opposite end. o

The fire-chamber is fixed and supported in
nlace by suitable bolts and braces; but as the
manner of setting and bracing the same In
the shell will be understood by the practical
hoiler-maker, no particular modeof construc-
tion in that respect is given in the drawings,
to be followed in carryving my improvements
into actual use.

Such number and disposition of bolts and
braces will be employed as the judgment of
the practical builder may consider necessary.

The grate-surface can be formed directly
within the shell, as illustrated in Fig. 4, or it
can Dbe arranged at the end in a brick-work
setting, as shown in Fig. 5. In either form

the fire-chamber will be a continuation of the

fire box or space directly through the center
of the boiler, and the water-space of the boiler
surrounds the same on all sides. This con-
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struetion, therefore, enables me to dispense
with brick-work or other setting along the

sides, and only legs or picrs under the hoiler

need be used.

To facilitate cleaning, suitable man-holes
and hand-holes are provided in the heads of the
boiler, and forcleaning the fire-chamber open-
ings I T are provided in the outer shell af the
sides, through which access can be had to the
tubes across the fire-space, so that the sur-

faces can be reached and thoron ghlyeleaned.

The openings T are closed by plates or doors
IC K, Tined on the inside with a course of fire-

brick or tiles. |

In the operation of this improved hoiler, the
working water-line should stand over the top
sheets of the fire-chamber, but leavin 2 ample
Steam-room in the upper part of the space
with which the- steam-drum is connected.
Suitable  feed-water pipes, gages, blow-off
cocks, and other necessary attachments are
supplied for proper working:; butas these are
not parts of my said improvements T have
not described nor shown them. |

I'he advantages obtained in these 1M prove-

ments include great capacity for making

steam and freedom from scale deposits, and |

consequent cleanliness.

- Having thus fully described m y Invention, |

305,780

Letters Patent, is—
1. A steam boiler or generator having a cen-

what I claim as new, and desire to secure by 30

tral five chamber or passage,water-chambers C

¢ above and beneath the fire-chamber, a series
of separate vertical connecting-passages, D D,

on each side between the fire-chamber and
outer wall, and upright tubes E E, extending
through the fire-chamber and connecting the
sald vertical chambers above and beneath the

fire-chamber with each other, substantially as
described. | | |

2. In a steam boiler or generator, an outer
shell o1 body, A, a central fire-chamber, B, gen-
erating-chambers C C above and beneath the
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fire-chamber, upright tubes E E, a series of 45

separate vertical connecting passages, D D,
along the sides of the fire-chamber connecting
the generating-chambers C C, and openings I

[ at the sides through the outer shell hetween
the end walls of passages D D, in combina-

tion, substantially as described.

In testimony that T elaim the foregoing I
have hereunto set my hand and seal.

ADAM HEBERER. [L.s.]

“Witnesses:
CHAS. D. WHEAT,
EDWARD E. OSBORN. R
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