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To all whon it may concern: |

Be it known that I, Rurus G. BROWN, of
Waltham, in the county of Middlesex and
State of Massachusetts, have invented a cer-
tain new and useful Improvement in Steam-
Heaters, of which the following isa specifica-
tion. | | S
My invention relates to steam-heaters; and
it consists in certain improvements in the
construction and arrangement of the same,
substantially as hereinafter described and
claimed. ' o

In the drawing, Figurel is a side elevation

of a steam-heating apparatus constructed ac-

cording to my invention with a portion of
the outer brick casing broken away and 1ts
interior partly in section toshow theconstruac-
tion and arrangement of the parts. Fig. 2 1is
a top plan view of the same with the brick
casing broken away and partly in sectlon in
like manner. Tig. 3 is a front elevation of
the same with one-half having the casing
broken away and parts in section in like man-
ner. | |

A is the outer casing, of brick or other
suitable material. Inside of this casing the
heater consists, fundamentally speaking, of
a tubular boiler or reservoir B, forming the
fire-pot, and an outer boiler C, covering and
surrounding 1he other, forming the crown-
sheet and outer water and steam reservoir.
The operation of these together first causes
the heat of the fuel in the fire-pot to impinge
againstits inner fire-surface; next, ascending,
to impinge against the interior fire-surface of
boiler C, forming the crown-sheet; next, de-

- scending, to pass between boilers B and € un-
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til it passes under the lower edge of the lat-
ter, and, lastly, asecending between the outer
casing A and boiler C to heat the outer sur-
face of the latter. The smoke and gases then
pass off through the flue I to the chimney.
Boiler C is attached to the front of the cas-
ing A and supported on struts within the
brick-work to retain its position. In both

horizontal and vertical section itis py-shaped
in its general form.

Owing to the different rates of temperature
to which they are at all times exposed, the
boilers B and C make steam at quite unequal
rates, and hence there must be ample provis-
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ion for a circulation of steam and water be-

tween them to insure their efficient and equal
co-operation. This has heretofore been ac-

complished by connecting the bottom partof
boiler B with the like part of boiler C and
the top part of boiler B with the top part ot
boiler C by separate pipes b and d, which pro-
vide for a constant circulation of the steam
and water, as shown in my Patent No. 191,796,
It may, however, be ac-
complished by any other suitably-shaped con-
duit, in connection with my presentinvention,
which delivers the steam and water from one
of these boilers to the other, my present inven-
tion consisting, essentially, in forming the
outer boiler C of a series of pipes or tubes
and providing them with a common water and
steam connection with the fire-pot boiler b,

as well as with the steam-pipes of the house

to be heated. The objectof this is to enable
me to form the outer boiler C so as to present
the greatest possible heating-surface, and so
as to prevent leakage, and also so that 1 can
make it of any desired size and capacity by
merely adding tubular sections of the same
kind and shape one to another, thus obviat-

' ing the necéssity of employing a great num-
' ber of different sizes of patterns in their man-

ufacture. | -
Although tubular boilers are well known,
T am not aware that they have ever been con-
structed and the parts connected together 5o
as to enable them to be properly connected to
the fire-pot boiler B, or even so as to form. a
crown-sheet and jacket for a base-burning
furnace like the one shown in this applica-
tion, and at the same time produce the proper
circulation and equalization of pressure
throughout the boilers by means of connect-

| ine-pipes between them, substantially as set

forth.

The boiler C is formed of a series -of U-
shaped tubes ¢ ¢, having flanges ¢’ ¢’ pro-
jecting outward on each side, which fit closely
together on their edges and form the whole
series into the boiler €. Over the top of the
fire-pot boiler B each of these tubesc e 1s con-
nected from side toside by a cross-tube ¢* be-
low the most horizontal part of the main tube
¢, thus forming what may be termed a “double
crown-sheet,” the lower one nearest the fire
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~of the furnace.

&

being the tubes ¢ with spaces between for

the ascent of heat, and the upper one being

the tubes ¢ ¢. The tubes ¢?are formed arch-
ing to bring them nearest the fire over the
edges of the fire-pot, so as to equalize the
heat upon them in some degree; but as this

construction would also tend to cause steam.

to accumulate and remain in the upper part
of the arch of these tubes, I provide for the

escape of this steam as fast as formed by con-

necting the upperside of cach pipe ¢* with the
lower side of the pipe c above it by one or
more short vertical passages ¢®. Asthe steam
would also form in pipes ¢ and acecumulate

11 the upper part of pipes ¢* I also connect |

each of these by a vertical pipe ¢! with a drum
I over the center of the furnace. All the
steam rising into this drum causes itself to
flow with an equal pressure into the steam-
pipe ¢, which leads {o the apmtments to be
hoated |

In order to connect the lower ends of cach
of the tubes ¢ with the fire-pot boiler I prop-
erly, I first lead from its lower ends pipese’ ¢”
into the common reservoirs M M on each side

voirs I lead pipes O O into the lower end of
fire-pot Doiler B. The pipe 0 leads out of
the upper end of boiler B into one of the
tubes ¢, as shown, thus delivering the steam
formed in that-boiler into the latter as fast
as formed. In order to provide for this ex-

tra amount of steam and the consequent ex-
ira pressure

upon the water in this tube, I
form the pipes ¢! and %, leading from it 1&1‘_9@1%

than those leading from the other tubes ¢. I
also form the pipes b 0, leading from drums

M M, larger than the pipes ¢’ ¢7, leading into
them.

The action of the water in forming steam
1s as follows: The contiguity of fir e-pot boiler
B and pipes ¢? to the fire causes steam to form
in them firs L, which escapes through pipes
d, ¢*, and c® ¢* into drum K. This starts a
(,ueulatlon of the cold water through drums
M M into boiler B and through pipes ¢? ¢° in
the crown-sheet part of boiler C, which  eir-
culation continues as long as the heater 1s
operated, the hot water and steam continu-
ally rising in the more heated parts of the
boilers and colder water continually flowing
into its place, not only in each boiler sepa-
rately, but between the boilers.

{ same, so as to force the heat to

From cach of these reser-

411,885

WWW represent the places for the va-
rious doors of the furnace for access 1n firing

:ne-—nmte w 18 plaeed.
fl"‘l]le,

and cleaning it. The
in. the ﬁre pot in the usual position.

pipes w’ are for connection with the smety—

valve and steam-gage in the usual way. =~ A
plate v closes up the rear side of the jacket

formed Dy the tubes ¢ ¢ and completes the
pass down-

ward ander the base of the jacket all around.
My steam-boilers present a great amount
of surface to the action of the heat |

- What I clmm as new and of my invention .
,IS—-—-

1. In (301111)111&1}1011'wlth the firc-pot boiler
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BB, two or more -()-shaped tubes ¢ ¢, reaching

over and around it and connected by a com-

mon water and steam passage with it and

with each otherat their top and bottom ends,

substantially as described.

2. In combination with the fire-pot bmlel‘- |

3, two or more f)-shaped tubes ¢ ¢, reaching

Over and around it, eﬂch'provided with CTOSS- -

tubes ¢?¢® and connected by a common water
and steam passage with said boiler and. with

each other at their top and bottom ends, sab-

qmu‘rm"lly as described.
In combination with a fire- pot boiler B,

two or more {y-shaped tubes extending over

8o

and around it and connected with each other

at top and bottom Dby a common water and

steam passage, and the outer shell or casing

A around-the latter, connected by pipes with
boiler B, the whole forming a base-burning

hmtmn*—furmwo substantially as described.

The combination of steam-drum E, N-

Sh&p@d tubes ¢ ¢, one or more water-drums M,
fire-pot boiler B, and steam and water escape
passage d,leading from the upper end of the
latter, the whole being connected together by
water and steam passages, Substautm]ly as
described.

5. In combin&tion with fire-pot boiler DB,
a -shaped tubular reservoir ¢, embracing
the fire-pot between 1its lower ends and pro-
vided with a cross-tube ¢? passing over’ the
fire-pot between its oppomte sides and form-
ing a double crown-sheet for the ascending
he:;Lt substantially as described.

RUFUS G. BROWN.

Witnesses:
N. P. OCKINGTON,
DAvVID HALL RICE.
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