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To all whom it may concermn:

Beitknown thatI, CHARLES JAMES BROWN,
a citizen of England, residing at No. 15 Vie-
toria . Street, Westminster, London, in the
county of London, England, have invented
certain new and useful Improvements in Ap-
paratus for Heating Water or Steam, also ap-
plicable for condensing or refrigerating pur-
poses, (for which I have obtained a patentin
Great Britain,dated March 20,1894, No.5,766,)
of which the following is a specification.

My invention relates to that kind of appa-
ratusfor heating feed-water or steam in which
theheating fluid is made to pass through tubes
of an inverted-U shape contained in a cham-
ber through which the fluid to be heated
passes. ' ‘

My invention consists, mainly, of an im-
proved form of tubes and tube-plate whereby
an uninterrupted courseis allowed for the pre-
cipitation and deposit of mud, saline, lime,
and other impurities and free access is al-
lowed to the exterior of the tubes from both
ends of the heater. The internal tubes,
through which the steam (which may or may
notbethe exhaust from an engine) passes, are
mainly of the well-known inverted-U form,
which, as is well known, has the advantage
of allowing free expansion without strain.

In order that my invention may be better
understood, Irefer to the accompanying draw-
ings. ‘

Figure 1 is an outside elevation of a heater
constructed in accordance with my invention.
Fig. 2isa cross-sectional elevation on thesame
plane as Fig. 1. Fig. 3 is a sectional plan
taken through the line ¢ b, Fig. 1. Fig. 4 is
a sectional plan taken on the line ¢ d, Fig. 2.

A is the nsual external casing, having the

water-inlet B and outlet C. It is closed by a

-top cover o, bolted on, and by a bottom cover
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a? alsobolted on, Thelowerpartof the casing
is preferably constructed of thicker material,
such as cast-iron, in order to form the annu-
lar tube-plate D, into which the ends of the
tubes E are inserted and expanded, their
lower ends being bent outward, as shown, for
this purpose. This tube-plate or body is pref-
erably constructed separate from the casing
and attached thereto by bolts securing the
ring I, to which the casing A is riveted.

G is the steam-inlet, and I the steam-out-

let. They communicate with the annular
steam-space I, which by means of the walls
or division-plates J (see Fig. 3) is divided into
two half-belts. It will be seen from Figs. 2
and 4 that the tubes are so disposed that the
steam from the inlet G can only enter the as-
cending legs of the U-tubes, the descending
legs all delivering info the outlet half-belt
communicating with H.

A sludge-coek K is attached to the lower
part of the body, by which means the sedi-
ment can be periodically blown out.

The main feature of my invention is the ac-
cessibility of the exterior of the tubes for
cleaning. Thus when the bottom lid a?is de-
tached and dropped onto the ledges L pre-
pared for it a man can clean the tubes by
means of a brush or hose-pipe from below, and
by removing the top cover o' the upper pipes
can be similarly cleaned..

Another important feature is the space M
below the ends of the tubes, where sediment
can collect withoutinterfering with or scaling
the tubes.

It will be observed that there is a space N
in the half-belts I below the level of the lower
tube ends. This is for the purpose of col-
lecting the condensed-steam water, which is
drained off through a pipe P and may be used
for any desired purpose.

The legs O are provided to carry the whole
apparatus and to allow access to the tubes
and interior of body and casing when the bot-
tom cover ¢? is removed.

It is obvious that I may place the inlet and
outlet branches G and H in any desired po-
sition radially on their respective half-belts,
as indicated by dotted lines in Fig. 3.

The above-described apparatus can also be
employed forcondensing orrefrigerating pur-
poses by passing the fluid to be condensed
through the chamber A, while the refrigerat-
ing fluid is made to pass through the tubes E.

Having thus described the nature of my
said invention and the best means I know of
carrying the same into practical effect, I
claim-—

In an apparatus of the class herein de-
scribed, the combination with the casing A,
provided with an inlet and outlet opening, of
the removable covers o', a? fitted to the top
and bottom of said casing respectively, an
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annular tube-plate D, forming the lower part
of the casing, a series of inverted-U-shaped
tubes E, having their ends fixed in said tube-
plate, an enlarged belt I, entirely surround-
ing the said casing near its lower end, so as
to provide an annular chamber which is di-
vided with two compartments by the vertical
partitions J, an inlet branch G, communicat-
ing with one compartment and an outlet II
communicating with the other compartment,
legs O, secured to the enlarged belt and serv-
ing as a support for the casing, and ledges L,

fixed to said legs and adapted to support the
bottom of the casing when detached, substan-
tially as described.

In testimony whereof I have signed my
name to this specification, in the presence of
two subseribing witnesses, this 10th day of
August, A. D, 1896, :

CHARLES J. BROWN.

Witnesses:
OLIVER IMRAY,
JNO. . M. MILLARD.,

I5.




