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To all whom it may concern.:

Be 1t known that I, THOMAS GUNNING, of
Pittsburg, in the county of -Allegheny and
State of Pennsylvania, have invented certain
new and useful Improvements in Feed-Water
Heaters and Purifiers; and I do hereby de-
clare the following to be a full, clear, and ex-
act description of the mventmn such as will

- enable others skilled in the art to which it
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nace.
‘check-valve b’ to prevent back pressure onthe

appertains to make and use the same.

1his Invention contemplates certain new
and useful improvements in feed-water heat-
ers and purifiers for steam-boilers.

The object of the invention 1s to provide
simple and inexpensive méans for heating
feed-waterup toa high degree of temperature,
so as to precipitate all seale-forming particles
and then removing the latter from the water
before it enters the boiler, the water when
entering the latter being at boiler tempera-
ture, thus effecting a great saving in fuel not
only by avoiding any reduction in the boiler
temperature by the inflow of water, but by
reason of the fact that scale or incrustation
cannot form on the boiler-shell. |

forth, and partmulaﬂy pointed out in the
claims.

In the accompanying dmwmg the figure 1is
a view in side elevation showing but a portion
of the boiler-furnace, the boiler proper being
shown broken away and the ilter in vertical
longitudinal section.

Refellmﬂ‘ to the drawing, A deswnates
furnace of any preferred form, (only a portion
thereof being shown,) a the bmler—shell and
o' the stack 1eadmg from the furnace.

B is the-feed-water-pipe, which leads from

a pump. (Not shown.) Within the stack o’

it is formed into a coil b to obtain the benefit
of the heat of the gases passing from the fur-
Outside of the stack the pips B hasa

pump. From the coil b the pipe B is extended
outward and thence through a stuffing-box 6*
down into the steam-spa,ce of boiler-shell .

This pipe is then extended longitudinally
within thelatter tonear the full length thereof
and thence out through a second stufﬁnﬂ'-box
0. 'The pipe B is then extended and opens

into a filter C, DBy thus passmcr the pipe B

| D? is held to the boiler-shell by a

‘upon a header 7,

i plate 17,

(No model.)

I 1ong1t11dmally through thesteam-space of the

boiler and coiling it within the stack the feed-
water 18 heated to a high degree of tempera-
ture. It is well known th&t water must be
heated up to 280° in order to precipitate scale-
making particles, and some ingredients can-
not be separated at less than about 320° of
heat; but by arranging the pipe in the man-

ner stated the water is so heated that all for-
eign particles—that is, all that will tend to

form a scale or 11101115‘[&{31011 on. the boiller-
shell—are precipitated. The nextstep in my

present invention is to separate these precipi-

tated particles from the water and thus pre-
vent them from entering the boiler.

The filter C comprises a cylindrical casing
d, having upper and lower heads d’ d?, which
are riveted to the casing and strengthened by
two rods d°, pivoted to the under side of the
upper head d’, their lower ends being ex-

“tended through openings in the lower head

d? and provided with nuts d* Within the
upper portion of casing d is the coiled steam-
pipe D, which leads by a branch D’ from the

| steam- dome e of the boiler and returns to the
The invention will be hereinafter fully set |

latter above the water-line by a branch D~
The extreme end D3 of the steam-pipe branch
langed
plate e’. Live steam is constantly cuculat-
ing through the coil and the branches D' D?
and is retulned direct to the boiler. This
coil is-held in place by cross-rods e*, secured
to uprights €° resting at their lower ends on
an angle-iron e*, riveted to the interior of the
casing d.

I 18 the ﬁlter'mﬂ' bed, preferably composed
of pulverized or ﬂ*round granite. It rests
WhlGh con51sts of a pelfo—-
rated plate f’, having an angle-iron f< riv-
eted- to the casing d On thls De1f01ated

‘plate is a series of Wire screens 72 which are

held by any suitable means. The filtering

‘material is introduced through a hand- hole

J* in the casing immediately above the angle-
iron ¢®. A second hand- hole f° in the lower
portion of the casing permits the lower head
being cleaned by blusmnn* or scraping. A
pelfmated spray-pipe f%is extended trans-
versely into the casing through the filtering-
bed, being supported “at its inner end by a
By opening a valve f® water may
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by a flanged plate g.

9 599,083

be admitted through this pipe f*to effect agi-
tation in the filtering-bed. o |

The feed-water pipe B has a branch f7,
which opens into the top of casing d, so that
the water will pass down the space within
the coil of steam-pipe, through the filtering-
bed, into the lower portion of casing d, and
thence out through a pipe F, which leads to

~the boiler-shell, opening into the steam-space
thereof, said pipe being secured to the shell
In this pipe, adjoining

the shell, i1s an elbow ¢', wherein is a small
check-valve ¢* to prevent back pressure.
It will be seen that not only is the heat of

the feed-water maintained as it passes into

the filter, but all the precipitated scale-form-
ing particles are removed therefrom before
1t passes to the boiler. To effect the cleans-
ing of the boiler, the operator closes a valve
g° in pipe-branch fand opens a valve ¢ in
the lower branch ¢° of pipe B, which opens
direct into the lower end of casing d. The
water will then rise through the filtering-bed
and pass out through a waste-pipe ¢f the
valve g* thereof beingopened. Theoperator
then closes valve g* and opens valve g3, al-
lowing the water to pass down through the
filter and out through a valved pipe ¢ open-
ing into the lower head d® 1In this way
every now and then the filter is freed of the

accumulated precipitated scale-forming par-

ticles.

The advantages of my invention are appar-
ent to those skilled in the art. In the first
place 1t resultsin a great saving of fuel, since
the temperature of the boiler is not reduced
when the water enters therein, as it has been
previously heated to boiler heat; secondly,
no scale or incrustation being possible of
forming on the boiler-shell extra fuel for main-
taining the necessary temperature is not re-
quired. |

Another advantage lies in the fact that ex-
plosion of the boiler is rendered absolutely
impossible. This is not so when cold or even
cool water is supplied to the boiler, and crys-
tallization and contraction are avoided.

I claim as my invention—

1. The combination with a boiler-shell, of
a single continuous feed-water pipe extended

longitudinally through the steam-space there-

of for heating the feed-water to Dboiler tem-
perature and precipitating scale-forming par-
ticles, a filter with which said pipe connects,
a pipe leading from said filter to the steam-
space of sald boiler-shell, and a steam-pipe

within said filter leading from and returning |

to the steam-space of said boiler-shell, sub-
stantially as set forth.

2. The combination with a furnace having
a stack, and a boiler-shell, of a single contin-

‘uous feed-water pipe coiled in said stack and

extended longitudinally through the steam-
space of said boiler-shell for heating the feed-
water to boiler temperature and precipitat-
ing scale-forming particles, a filter with which
said pipe connects, a pipe leading from said
filter to the steam-space of said boiler-shell,
and a steam-pipe within said filter leading
from and returning to the steam-space of said
boiler-shell, substantially as set forth.

3. In a feed-water heater and purifier, a
casing.having upper and lower end heads and

an inner header provided with a perforated

plate, a filtering-bed resting on said header,
aperforated spray-pipeextended transversely
into said casing through said filtering-bed, a

valved water-pipe opening into the upper and

lower ends of said casing, outlet - pipes, a
steam-pipe within said casing above said {il-
tering-bed, and securing-rods pivoted to said
upper end head and projected through said
lower end head, substantially as set forth.

4. The filter herein described comprising
the casing, upper and lower heads, rods con-
necting the latter, a coil of steam-pipelocated
within said casing, uprights having cross-rods
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supporting said coil, an angle-iron on which

sald uprights rest, a header having a perfo-

rated plate, screens on the latter, and a series

of valved outlet-pipes, hand-holes being
formed in said casing, substantially as set
forth.

5. The combination with a boiler-shell, of
a single continuous feed-water pipe extended
longitudinally through the steam-space there-
of, a casing into which said pipe opens, a
steam-pipe leading from and returning to the
steam-space of said boiler-shell and coiled
within said casing,the other end of said steam-
pipe opening into the steam -space of said
boiler-shell, a filtering-bed within said casing,
a pipe leading from said casing and opening
Into the steam-space of said boiler-shell, and
a check-valve in said pipe adjacent to the
boiler-shell, substantially as set forth.

In testimony whereof I have signed this
specification in the presence of two subserib-
Ing witnesses.

THOMAS GUNNING.
Witnesses: |

CHAS. SCHLEGEL,
JAS. H. PAGE.
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