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UNITED STATES

PATENT OFFICE.

ROBERT E. ROGERS AND JAMES BLACK, OF PHILADELPHIA, PENNSYVANIA.

IMPROVEMENT IN STEAM-BOILERS.

-

sl
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To all whom it may concermn:

Be 1t known that we, ROBERT E. ROGERS
and JAMES BLACK, botb of Philadelphia,
Pennsylvania, have invented an Improvement
in Steam- Boﬂers and we do hereby declare
the following to be a full, clear, and exact
description of the same, reference being had
to the accompanying dremngs, and to the
letters of reference marked thereon.

Ourinvention consists of a steam-boiler, con-
structed as described hereinafter, with the view
of obtaining anextended heatmg surtace, afree
circulation of water within the boiler, facilities
for rapidly raising the stecam and mamtam
g it at an aniform pressure by the use of a
comparatively small amount of fuel, the boiler
being at the same time simple in eonstructlon

of a form to insure strength, readily secured |

in its proper position within the fire- chamber,
and easily repaired.

In order to enable others skilled in the con-
gtruction of steam-boilers to make our inven-
~ tion, we will now proceed to describe its con-
struction and operation.

Onreference to the accompanying drawings,
which form a part of this epeelﬁeatlen Iig.
- 1 18 a vertical section of our improved steam-
boiler, and Fig. 2 a sectional plan on the line
12, I‘1ﬂ" 1.

Ais the body of the boiler, and consists of
a hollow vertlcel cylinder, rounded at the op-
posite ends.

B B are a series of tubes arranged round the

body of the boiler and at a short distance from
the same, each tube being bent at both ends
and the bent ends being secured to the body
A, Between the tubes B .a series of similar,
but shorter tubes, B/, are arranged round the
body of the boﬂer and secured to the same.
By connecting the upper ends of the tubes B
to the boiler at points above those where the
tubes B’ are secured, and by adopting the
same plan with the lower ends of the tubes,
the piercing of the body of the boiler at points
too near each other 1s avoided, and a great
number of tubes are obtained w1th0ut wound-
ing the boiler.

More tubes than are shown in the drawin oS
might be used. Thus a tube might be secured
to the boiler, the upper end ad: the point z,
and the lower end at the point 2/, and simi-
lar tubes secured at cerrespondmn* points

might be carried round the boiler and secured
to the same without diminishing from 1ifs
strength—in fact, the number of the tubes em-
ployed must depend in a great measure upon
the length and diameter of the body of the
botiler.

The boiler with its tubes is shown in the
present instance as being secured near the
top by means of brackets §o to the interior of
the cylindrieal casing D, which has a conical
top, I, terminating in the smoke-pipe or chim-
ney Gr

The casing D is secured to the base H, in
which are the agrate-bars 1, the latter sepemt |
ing the ash- plt J from the fuel-chamber K,
both of which are fur mshed with suitable
doors.

It will be evident that the boiler may be
suspended within the casing by a variety of
appliances—as, for instance, to the conical
top by sultable links at the lines ¥, or to the
corner of the casing by links at the lines m—
and the boiler may be connected laterally
to the casing by light stays. In all cases,
however, the boiler must be dependent as far
as possible for ‘its position within the casing
on supports connected to the boiler at or near
the top of the same, the body of the boiler

being otherwise unsupported and being sus-

pended within the casing, so that its entire
surface may be uncovered and exposed to
the action of the products of combustion.

The casing D may be composed of brick-
work, and the fuel-chamber and ash-pit in-
closed by brick-work; but it should be under-
stood that the interior of the casing must in
all cases have direct and open communica-
tion with the fuel chamber-—in fact, the latter
and the interior of the casing may be consid-
ered as one general fire-chamber, within which

“the boiler is suspended.

The tubes Band B’ may be vertical,although
we prefer to arrange them in the spiral or in-
clined position shown, as they tend to direct
the products of combustion in a spiral course
to the chimney, and to thereby IHGIB‘LSG their
heating action on the boiler.

The advantages of ourimproved boiler may
be enumerated as follows: First, the tubes
which are exposed to the direct action ot the
products of combustion greatly increase the
heating-surface; secondly, the tubes atford a
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medium for the uniform and much desired cir-
culation of water within the boiler; thirdly,
by suspending the boiler within a hre cham-
ber and leaving its entire surface exposed to
“the products of combustion, the steam can be
raised with great rapidity and maintained at
a- uniform pressure by the use of a compara-
- tively small amount of fuel; and fourthly,
the boiler is simple in constrlwtlou 1s of a
form which insures strength, can be readily

secured in its proper position within the fire--

chamber, and easily repaired, all of which ad-
vautaﬂes have been fuall y nroved by 1)mctlcal
tests.

It will be underbtood that the chimney
must be turnished with a suitable damper,
and that the boiler is furnished with Smtabk
steam-pipes, feed-pipes, and other ordinary
appliances.

We wish it to be understood that we do not
desire to claim, broadly, the use of external

tubes attached to the body A of a boiler;:but |

Wae claim as our invention and desire to se-
cure by Letters Patent—

1. The body A of the boiler having tubes B
and B/, so arranged that they will ma,mta,m a
continuous circulation of water between the
upper and lower portion of the boiler, when
the whole or very mnearly the whole of the

boiler is suspended within a casing contain-

ing the fire chamber, and is exposed to the
direct action of the products of combustion,
as-set forth.

2. Two or more sets of tubes, B and B/, ar-
ranged on and attached to the body A of the

| bller as set forth, for the purpose set forth.

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

R. B ROGERS.
JAMES BLACK.

Witnesses:
DAVID BEITLER,
SAML. P. JONES.
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