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To all whom it may concern : |
Be it known that we, DANIEL KELLY, of
the city and county of Philadelphia, in the

Stateof Pennsylvania,and WiLLiaM H. HoFF-
MAN, of the city and county of Passaic, in the:

State of New Jersey, have invented certain
new and useful Improvements in Feed-Water
Heaters and Purifiers for Steam-Boilers, of
which the following is a specification.

The principal object of our invention is to
enable the feed-water for a steam-boiler em-
ployed for supplying steam to a steam-engine
to be heated to as high a degree as possible by
the exhaust steam from the engine, and then
still further heated by the waste gases, smoke,
and heated products of combustion escaping
from the boiler-furnace; but certain features
of the invention are applicable to steam-boil-

ers which are employed for heating and vari- |

ous purposes other than supplying. steam to

Steam-engines.

~Another object of the invention is to free
the feed-water as far as possible from all solid
matters and impurities before it enters the
boiler., |

The invention consists in the combination,
with a steam-boiler, of what we term a ¢ pre-

cipitator,” through which the feed-water is

passed, and which is arranged in the front
breeching or other part of the flue or flues
through which the products of combustion es-
cape from the boiler-furnace to the chimney,
whereby the feed-water is heated by the waste
products of combustion before it enters the
boiler, and a filter arranged in proximity to
the boiler or outside the boiler-setting, and
through which the feed-water is forced in pass-
ing trom the precipitatorto theboiler. Where
the steam-boiler is employed for supplying
steam to a steam -engine we combine with
the above-described precipitator and filter an
exhaust - steam feed-water heater, through
which the feed-water passes, and wherein it
18 partially heated before it enters the precipi-
tator; and our invention also consists in the
combination, with an engine and boiler, of an
exhaust-steam feed-water heater and a precipi-

I

| tubular type.

tion, with the above-described exhaust-steam sgo
teed water heater, precipitator, and filter, of a
novel arrangement of: pipes and valves, here-
inafter specifically described, whereby provis-
ion 18 afforded for blowing off the precipitator
and filter and also the exhaust-steawn feed-wa- ¢s

I ter heater.

The invention also counsists in novel details
of construction to be hereinafter described,

Inthe accompanying drawings, Figure 1 rep.
resents an elevation, partly in section, of our 6o
improved apparatus applied to a steam engine
and boiler. FIig.2represents a front elevation
of the precipitator, filter, and boiler. Fig. 3
represents a vertical section of the heater up-
on a larger scale than Fig. 1; and Fig. 4 rep- 65
resents a transverse section on the dotted line
x x, Fig. 3, and on the same scale.

Similar letters of reference designate corre-
sponding parts in all the figures.

A designates a steam-engine, and B desig- 70
nates a portion of a steam-boiler for supplying
steam thereto, here shown as of the return
The boiler is represented as set
in brick-work in the usual way, and beneath
1t 1s the furnace C, provided with the usual 7g
grate, ¢, and fire and ash-pit doors b and e.
From the furnace the products of combustion
escape over the bridge-wall D to the rear of
the boiler. From the rear they return through
the tubes (not here shown) into the breeching
B’ at the front of the boiler, and finally pass
rearward over the top of the boiler to the chim-
ney. Inlieunof this-arrangement of breeching,

8o

| flues, &e., the passages or flues for the pro-

ducts of combustion might be of any suitable
character and arrangement to suit the con-
struction of boiler to which our invention is
applied. |
1 designates the exhaust-pipe of the engine
A, by which the exhaust-steam is conducted go
to and through a feed-water heater, I, and -
thence upward to the atmosphere. -
- The feed-water heater I’ may be of any suit-
able construction, but as here represented is
composed of an outer shell or casing, d, alower

s 95
steam - chamber, ¢, divided by a transverse

tator and filter arranged as above described. | bridge, ¢/, an upper steam chamber or dome,
The nvention also consists in the combina- | f, and tubes g, connecting said lower steam-
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chamber, ¢, and said upper steam chamber or
dome /.

The pipe L delivers the exhaust-steam’ into
the lower steam chamber, e, upon one side of
the bridge ¢/,and from thenee the steam passes
upward through certain of the tubes ¢ to the
steam-dome f, and thence downward through
other tubes ¢ to the steamm-chamber ¢ upon the

opposite side of the bridge ¢, from whence it

escapes through the pipe Ik into the atmos
phere.

The feed wateris supplied to the outer shell
or casing, d, of the heater I by a pipe, &, and
after circulating around the steam-tubes ¢
passes out at the top of the heater through a
pipe, .. The upper portion of the casing or
shell d consists of a removable dome or head,
d’, and the upper steam chamber, f, likewise
has a removable dome shaped head; and 1t

will therefore be seen that by removing the

dome or head d’ and the dome-shaped head of

the steam-chamber f provision is afforded for

inserting a swab down through the tubes ¢
and thorouﬂ'h]y cleaning them out.

Multitubular feed-water heaters flequeut]y
have U-shaped tubes bent so as to make re-
turn-passages; butsuch tubesareliable tocrack
in bending, and cannot bereadily swabbed out,
as can our straight tubes.

The bridgee¢’is shown in dotted lines in Figs.
3 and 4, and in it is formed a conduit or pas-
sage, ¢, which opens at the upper end into the
feed-water space of the heater, and is provided
with ablow-off pipe, ¢, at thelowerend, through
which the heater can be blown off, as herein-
after described. |

In the pipe ¢ is a check-valve, ¢, opening
from the heater; and ¢* designates a blow-off
pipe leading from the pipe 2 and provided with
a valve, 3. The pipei conveys the feed-water
from the heater I¥,.wherein it 1s heated as much
as possible by the exhaunst-steam, to a precipi-
tator arranged in the front bxeeohmg, B/, of
the boiler, and here represented as composed
of a horizontal head or chamber, 7, and a num-
ber of upright tubes or legs, 4, which commu-
nicate at their upper ends with the shell or
body G of a filter, arranged above the b01ler
and exposed to the atmosphere. |

The precipitator may be counstructed 1n anv-

other suitable manner, and,instead of being ar-
ranged in the front breeohing‘, B/, may be ar-
ranged in any other of the passages or flues
through which the heated produncts of combus-
tion pass. The precipitator being arranged
where the heated products of combustion may
circulate around it, the water passing through
it becomes very highly heated—say to a tem-

- perature of four hundred degrees, (4000,) if the

60

waste produects of combustion are of that tem-
perature; and hence when the feed-water en-

ters the boiler it is heated to a temperature at |

which it will generate steam.

The feed-water pipe communicates with one
end of the head or chamber j, as seen in Ifig.
2, and as there 1s no current through the pre-

| the sediment and all solid matters are preeipi-

tated and deposited in the head or chamber j,

“which may be cleaned by remov ing one of 1ts

heads.

In the filter shell or body is arranged a fil-
ter-pot or filter proper, G/, through which the
water, after leaving the precipitator, is forced
upward; and & designates a pipe through
which the highly-heated feed-water enters the
boiler, under control of a check-valve, &/, open-
ing toward the boiler.

The upper part or steam-space of the boiler
B is connected with the upper part of the fil-
ter by means of a blow-off pipe,{, in which is a
check-valve, I/, opening from the boiler and
toward the filter, and a stop-valve, {?, for con-
troliing the passage of steam ﬁom the boiler
through the pipe l.

When it 1s desired to blow thIOl] gh the ﬁlter
and precipitator, the valve ¢° in the blow-off
pipe i* is opened and the valve [?in the blow-
oftf pipe [ is also opened, wherecupon the con-
tents of the precipitator and filter are blown
backward through the pipei, and as the course
of the water 1s stopped by the check-valve i/
the water, with the impurities and solid mat-
ters held in suspension, is forced out through
the blow-off pipe ¢

The top of the filter shell or body (x 1s con-
nected by a pipe, m, with the feed water pipe
I, and in said pipe m 1s a check-valve, m/, open-
ing from the filter and the stop-valve m?

Where the boiler to which our improved ap-
paratus is applied is employed for supplying
steam to an engine, grease or other matters
which will float may be carried into the feed-

“water up through the filter & G’; and in order

to discharge such floating metters the valve
? in the blow-off pipe { and the valve m* may

be opened, while the valve ® in the blow-off

pipe ¢ is closed, whereupon the water and all
floating matters in the filter shell or body G
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above the filter proper, G/, will be blown off 110

through the pipe m, and thence through the
heater I¥, and out through theconduit or pas-
sage ¢ and blow - otf pipe ¢* in the bottom
thereof

Where the boﬂer to which our apparatus 18
applied is used for heating, or for some other
purpose than supplying a steam-engine with
steam, the feed-water heater would not be em-
ployed and the pipe m would be dispensed
with; but the filter and precipitator would be
armuged as here shown and described.

It will be seen that by our invention we pro-
vide a very effective feed-water-heating appa-

ratus,whereby thefeed-wateris heated toahigh

temperature before entering rhe boiler by heat
that would otherwise be wasted, and which is

so constructed that the several parts may be

readily blown out aund kept clean.
What we claim as our invention, and desire
to secure by Letters Patent, 15—
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1. The eombination, with a steam-boiler, of

a precipitator arranged in the breeching or in
a passage or flue for the products of combus-

clpltator, or, at most, a very sluggish current, | tion, a feed-pipe connected therewith,and a fil-
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ter arranged external to said breeching, pas- | flue, and communicating with said precipita- 2¢

sage,or flue, and adapted toreceive water from
sald precipitator, substantially as specified.

2. The combination, with the boiler B, of the
precipltator arranged in the breeching B’, and
composed of the head 4 and one or more up-
right tubes or legs, 5/, and the filter G G/, sub-
stantially as specified.

3. The combination, with asteam engineand

boiler, of an exhaust steam feed-water heater,

a precipitator arranged in the breeching of
the boiler or in a passage or flue for the pro-
ducts of combustion, a pipe for conduacting wa-
ter from sald heater to said precipitator, and
a filter arranged external to said breeching,
passage, or flue, and adapted to receive water
from said precipitator, substantially as speci-
fied, | |

4. The combination, with a steam boiler, of
a precipitator arranged in the breechingorin
a passage or fiue for the products of combus-
tion, a pipe for feeding water into said pre-
cipitator, provided with a blow-off, a filter ar-
ranged external to said breeching, passage,or

feed water heater, of the shell or casing d d’,

tor, and a blow-off pipe leading from the boiler
to the filter, whereby, when the blow-off in the
feed-pipe is open, steam may be admitted to
the filter to blow out the contents of the filter
and precipitator through the said blow-off in
the feed-pipe, sabstantially as specified.

5. The combination, with the engine and
boiler, the feed-water heater, filter, and pre-
cipitator, arranged substauntially as specified,
of the pipe %, with the valves ¢’ * and blow-off 35
?*, the pipe k, with the valve k/, the pipe [, with
its valves I/ 2, and the pipe m, with its valves
m! m?, as and for the purpose herein described.

0. The combination, In an exhaust - steam

30

4.0
the lower steam-chamber, ¢, the upper steam-
chamber, 7, having a removable head, and the

straight tubes ¢, all substantially as specified.
DANIEL KELLY.
WILLIAM H. HOFFMAN,
Witnesses:
FREDK. HAYNES,
EDWARD GLATZMAYER.
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