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(No model.)

To all whom. it may concern:

Be it known that I, MirToN W, HAZELTON,
a citizen of the United States of North Amer-
iea, and a resident of Chicago, county of Cook,

"State of Illinois, have invented a new and use-
ful Improvement in Feed-Water Heaters and
Purifiers, of which the following is a speecifi--

cation.

The object of this invention is to provide
an improved feed-water heater and purifier
especially adapted to be operated with live
steam, and most efficient in precipitating and
separating from the feed-waterall the impuri-
ties with which it may be contaminated.

“The invention consists of a feed-water heater
and purifier constructed for affording hydro-
static pressure to assist in injecting the water

into a boiler, and provided with a device for |

filtering the heated water; and it further con-
sists of an auxiliary attachment that may be
used,when desired, for cooling the feed-water’
issuing from the heater and for raising the
temperature of the water on its passage to the
heater proper, all of which will be hereinafter
fully set forth.

The drawing represents a.partly sectional
clevation of my improved device.

In the drawing, A. A’ represents the two
cylindrical shells of the heater and purifier
set one above the.other, and connected by a
perpendicular pipe, I3, that extends axially
from the bottom of the cylinder A down into
and nearly to the bottom of the larger cylin-
der, A’, through two perforated diaphragms,
C C, that are fixed in the latter. The eylin-
der A is provided with a man-hole, a, for af-
fording facilities for cleaning. Saidcylinderis
designedto be setat asufficientelevation rela-
tively to the exit-pipe of the heated and pu-
rified feed-water to assure the required hy-
drostatic pressure to supplement the steam-
pressure within the heater, for the purpose of
forcing the heated feed-water out and into a

- boiler against the steam-pressure therein; and
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the pipe B is designed to be of corresponding
length. )

The space between the diaphragms C C is
designed to be filled with coke or other suit-
able material, as shown at D, for the filtra-
tion of the feed-water before it passes out of
the heater, and the man-holes a’ ¢’ in the cylin-

der A’ respectively afford facilities for in-
troducing fresh coke or other filtering mate-
rial and for removing spent or unserviceable
filtering material.
provided with valve b, is entered into a side
of the eylinder A and turned vertically up-
ward in the axis thereof. It is closed at the
upperend, and is provided with numerous lat-
eral perforations, ¢/, through which the water
is ejected in fine streams or jets under the
presstre of the feeding-pump or other device.
(Not shown.) ™The steani-pipe ¥, provided
with valve ¢, leading from the steam-drum of
the boiler, (not shown,) enters the side of the
cylinder A, so as to deliver steam upon the
spray or jets of water, and so as to keep the
cylinder A constantly filled with steam. With
a boiler-pressure of from sixty to sixty-five
pounds, the temperature of the steam will
range from 294° to 300° Fahrenheit, and at
such temperature will enter the heater and
make contact with the entering water, which
latter will be thereby raised to nearly thesame
temperature—say to 290° Fahrenheit, or high-
er. :

As the mineral salts—such as the sulphates
ard carbonates oflime, magnesia,sodinm,alum-
ina, and iron, that singly or in combination are
usually present in water-—may be precipitated
therefrom at temperatures varying from 265°
to 290° Fahrenheit, and not at lower tempera-
tures, it is evident that the heating of the
feed-water to such temperatures by the use
of live steam, as by my method, will better
accomplish the purpose of preventing. scale
in boilers than does the application of ex-
haust-steam, as is commonly practiced. The
feed-water then entering my heater and puri-
fier is by the injected live steam raised to a
temperature sufficient to precipitate the con-
tained impurities; but these impurities would
remain suspended in the water, and, entering
a boiler, would form secale there were it nof
for the filter placed within the heater. In
this case the heated feed-water passes down
through the pipe B into the bottom of the cylin-
der A, where a portion of the impurities sub-
sides and may be blown off through the pipe
H, provided with cock ?*, and thence up
through the filter C C D, by which the re-
maining suspended impurities are removed

The water-supply.pipe E,
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2 _ 306,155

and retained, and then out through the out-
let-pipe G, provided with valve d, to the
boiler (not shown) or other receptacle.

‘When the heater and purifier is designedto
be applied to a boiler, no auxiliary devices are
required excepting a common pump orinjector
applied inthe usual manner for forcing the sup-
ply-water into the heater; but when the heat-
er and purifier is designed to be used for puri-
fying water and delivering it at a lower tem-
berature for useintanneries,dye-houses,sugar-
factories, &e., I combine with it the auxiliary
apparatus consisting of the cooler I, which it-
self consists of a closed iron cylinder, K, con-
taining a number of tubes, k, held in position
by ordinary tube-sheets, .~ When this cool-
ing apparatus I is used for this purpose, the
water-egress pipe G from the heater will be
connected with a pipe, I, that conducts the
water into the space in which are the tubes k
between the tube-sheets &, and from thence
the water escapes through a pipe, I, provided
with valvel, to a tank, M, or other suitable re-
ceptacle. Thefeed-water forced into the heat-
er at the same time from the pump or injector
(not shown) through a pipe, N, provided with
valve m, into the bottom of the cylinder K, be-
low the lower tube - sheet, and passing up
through the tubes % into the space above the
upper tube-sheet, flows through the pipe N’,
connected with the top of the cylinder K, into
the pipe E, the pipes 1& N’ being connected for
this purpose. Thusit isobviousthatthe feed-
water entering the heater will have its tem-
perature raised in passing through the eylin-
der K by heat abstracted from the water com-
ing from the heater, and that the purified water
from the heater will be cooled in passing
through the eylinder K by parting with a por-
tion of its heat to the entering feed-water, and
it is evident, too, that in this exchange of tem-
peratures there can be little or no ultimate loss
of heat from the water.

A pipe, O, provided with valve p, may con-
nect the pipes I N, the respective valves of
the latter pipes being placed beyond or out-

ward from such connections, as shown, that |

they may be closed to cut off communication
with the cooler, then the feed-water entering
the pipe N from pump or injector will pass up
the pipe O into pipe E, and thence into heater,
avoiding the cooler.

When, as in some instances, it may be de-
sirable to make use of exhaust-steam for par-
tially heating the feed-water, the pipe I/ will
be dispensed with and theeconnection be broken
between the pipes G and L, and then the ex-
haust-steam will be entered into the cylinder
K through pipe L to raise the temperature of
the water that will pass into the cylinder K
through pipe N and out of said cylinder into
the heater through pipes N’ E, and the blow-
off pipe P, provided with cock ¢, will be used
for blowing off the sediment deposited from
the water in the said eylinder K, and the un-
condensed exhaust-steam will escape through
pipe 8, provided with valve s, that connects,
with the space about the tubes k. :

In order to automatically regulate the flow
of water from the ¢ylinder K when the latter
is nsed for cooling purposes, a cylinder, Q,
is connected therewith at top and bottom by
pipes Q Q, and a ball-float, R, resting on
the surface of the water contained in the cyl-
inder Q, is connected by jointed rods ¢’ ¢’ with
the valve I of the pipe I/, so that the opening
and closing of the said valve will be automati-
cally regulated by the variations in the water-
level in the cylinders K Q. .

Having thus described my invention, I elaim
as new and desire to secure by Letters Patent—-

A feed-water heater and purifier construcs-
ed substantially as herein shown and de-
scribed, consisting of two cylinders set one
above the other, and connected with a verti-
cal pipe, the upper cylinder having the water
and steam supply pipes connected with it, and
being set at a sufficient elevation relatively
to the lower cylinder to afford lhydrostatic
pressure to assist in injecting water into a
boiler, and the lower cylinder being provided
with a filtering device and having the water-
egress pipe connected with it, all arranged and
operating as set forth. .

Intestimony thatI claim the foregoing asmy
invention I have signed my name, in presence
of two witnesses, this 10th day of December,
1883. '

MILTON W. HAZELTOX,

Witnesses:
JACOB J. STORER,
ALBERT P, MORIARTY.
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