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Lo all whonm it may concerm:

Be 1t known that I, BbwARD L. STEWART, a
citizen of the United States,residing at Borden-
town, In the county of Burlington and State of
New Jerseyy,have invented certain new and
useful Improvements in Feed-Water Heaters;
and I do hereby declare the following to be a
full, elear, and exact deseription of the inven-
tion, such as will enable others skilled in the
art to which 1t appertains to make and use the

‘same, reference being had to the accompany-

ing drawings, and to letters of reference
marked thereon, which form a part of this
specification. |

This invention is designed to provide a feed -
water heater for boilers in which the quantity
of cold water which comes in eontact with the
exhaust-steam is regulated according to the
work to be performed by the engine, and is so
distributed that it takes up the heat from the
exhangst-steam more completely and rapidly,
causing thereby the rapid condensation of the
steam, and thus relieving the engine of the
back pressure. The water is also fed to the
boiler at a much higher temperature by the
great absorption of heat, producing, in conse-
quence, greater economy in fuel. |

In the accompanying sheet of drawings, in
which similar reference-letters represent like
parts 1n each of the views, Figure 1 is a side
elevation of the steam and working ceylinder
of a Corliss engine to which is attached my
1mproved feed-water heater, which is also in
side elevation. Fig. 2 is a transverse section
of Fig. 1, taken through line x. Tig. 8 is a
longitudinalsection of the water-heating cham-
ber. Fig. 4 1s a longitudinal section of the
perforated end of the feed-water pipe and the
inclosing-collar. Ifig. 5 is a front elevation
of the heating-chamber. Tigs. 6, 7, and 8 are
transverse sectlons taken through the concen-
trically-arranged feed-pipe and inclosing-col-
lar, illustrating several forms of construction
thereof; and I'igs. 9 and 10 illustrate another
construction of said collar and two positions
of the same. | |

In said views, A indicates the ¢ylinder of
the engine, that shown in the drawings for the
purposes of 1llustration being a portion of a
Corliss engine. .

« 18 the exhaust-pipe leading from said cyl-
1nder.
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B and I’ are respectively the upper and
lower compartments of the feed-water heating-
chamber. o

b 1s the cold-water feed pipe leading into the
upper chamber, B, of the heater, and C is a
pipe leading from the lower compartment, B,
to the pump D, and thence to the boiler
through which the bot feed-warer is conduected
to the boiler. A pipe, &/, leads from the ex-
haust-pipe ¢ to the compartment B, and con-
ducts the exhaust-steam into the same.

On or around the perforated end of the cold-
water feed-pipe is arranged a collar, d, which
1n the views is so arranged as to rotate around
the perforated end of the feed-pipe b, which is
rigidly sceured in the walls of the echamber,
and i1s provided with a plug, 0, which pre-

~vents the escape of the feed-water throngh the

end of said pipe, as indicated in Fig. 4. The
portion of the feed-water pipe that extends
through the compartment B is provided with
two or more rows of perforations, *, which
may be formed therein, as indicated in Figs.
6, 7, and 8, or in any suitable manner to pro-
duce the desired result. The arrangement
shown in the last-named ficure is considered
advantageous, inasmuch as the water is thrown
upward and outward against the carved sides
b’ of the upper compartment and flows down
the same into the lower compartment, B'. As
the water is forced or drawn through the per-
forations in the feed-pipe,it is subdivided,and,
1f the perforations are made small enough, is
sprayed, so tbat it absorbs the heat from the
exhaust-steam and condenses the same much
more rapidly than would result if the steam
came 1n contact directly with the entire vol-
ume of cold water in the pipe. The water is
still further broken by striking the curved
sides of the upper compartment, the arrows
1In Fig. 4 indicating the direction taken by the
water as 1t passes from the feed-pipe into the
chambers B and B’ and pipe C.

Perforations d’, as indicated in Figs. 38, 4, 6,
7, and §, are provided in the rotating collar
d, corresponding in number, size, and ar-
rangement to the perforations in the feed-pipe
b, and so long as said perforations d’ are turned
away from the openings in the feed-pipe, as
shhown in Fig. 7, the escape of the water is
prevented; but when the collar is turned so as

i to bring the perforationsin a line the water
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capaclty of the pipe.

passes ireely into the chambels or compart-
ments. The quantity of the outflowing water
may be regulated byso turning the collar that
only a small portion of the openings d’ are in

a line with the perforations in the plpe b, as |
~will be understood.

On the end of the collar is a dial, dz and be-

hind said dial is an angular portlon d’, by
means of which the collar may be tumed in
either direction by a wrench; or said collar

may be provided with anarm p POJectlllﬂ‘ there-

from, which may be grasped by the hand in

tmnlng the collar. The indicator 0* is im-
movably attached to the block ?’ or the end of
the pipe b, and the dial turcs around the in-
dicator. If desirable, the dial may be formed
on or rigidly 56(3111@(1 to the heating-chamber
and the indicator turn with the rotabmﬂ‘ collar,

On the dial are indicating-marks d” which
indicate the distance necessary to turn the col-
lar to regulate the flow of the water.

In Figs. 9 and 10 is illustrated a construe-

tion of the regulating-collar in which a certaln

number of the perfmatlons are uncovered at
the same time at-regular intervals along the
feed-pipe, while the remainder of said pe1f0
rations are covered. By turning the collar a
certain distance another series ot perforations
are uncovered, thus increasing the flow of the
water, and by turning the smd collar a third
time the rest ofthepel forations are uncovered,
thus permitting the escape of water to the full
Thisisattained by form-
ing in the collar groups of elongated openings
or slots d® of v arying lengths, so auanwed that
every third perforation 1s ancovered smmlta
neously along the pipe, or, when the groups
consist of two slots of dlffe1ent lengths, every

N _dlb@[‘l]‘lte perforation is uncovered at the same
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time.

As will be evident, the number of slots in

aroups may bz of any number according to the
quantity of water desired.
- As indicated in Figs. 2 and 3, the plpe C
projects up into the (,ompa.lbmenb B’, to pre-
vent all of the water from escaping therefrom,
whereby a body of water is retained in the
bottom of the lower compartment and the con-
densation of the steam and the heating of the
water are accelerated.

"While a longitudinally-moving collar might
be used instead of the rotating collar, still the
latter is considered preferable.

Having thus descrlbed my invention, what

I claim 18—
1. Inafeed-water-healingapparatus, a heat-

ing or condensing chamber consisting of up-

per and lower compartments, B and B/, con-
nected by a narrow Opemnn* as set forth the

372,499 )

| bottom of the sald upper compartment slopmg 60

down to the narrow opening connecting the
upper and lower compai tments, for the pur-
poses set forth.

2. In a feed-water heater, the combination
of a heating-chamber COHSIStlnﬂ‘ of upper and 65
lower compa,rtmunts B and B’ connected by
a narrow opening, as set forth, the bottom of
sald upper comparbment slopmcr down to the
narrow opening connecting said upper and
Jower compartments, a pipeopeninginto thein- ¢
terior of said npper compartment and adapted
to be connected with the exhaust of an engine,

a feed-water pipe extending into said 'upper
compartment and provided with a series of
perforations therein to divide the water-col- 75
nmn, and a pipe opening into the lower com-
partment of said chamber to conduact the water
therein tothe boiler, for the purposesset forth.

3. In a feed- water heater, the combination,
with a water and steam chamber, of a feed 80
pipe extending into said chamber and pro-
vided with a series of perforations therein, a
rotating collar arranged around the perforated
end of S‘lld pipe and provided with a series of
openings therein, which, when said collar is 55
turned, permits the esmpe of the water there-
throuo'h into the chamber, and -means for in-
dlcatlnfr the relation of Smd openings to the

per forations in the ft,ed pipe, for the purposes

set forth.

4. In a feed-water heater the combmatlon
with a water and steam clmmber of a feed
pipe extending into said chamber and pro-
vided with a series of perforations therein, a
rotating collar arranged around the perfo-
rated end of said feed-pipe and provided with
a series of perforations or openings therein,
whiech, when said collar is turned, permits the
escape of the water therethlout‘rh into the
chamber, a pointer secured to the end of said
feed-pipe outside of the steam-chamber, and an
indicating dial or plate secured to and turnmg

Wwith said rotating collar adjacent to sald

pointer and provided with marks thereon, for
the purposes set forth.

5. In a feed-water heater, the combination,
with the feed-pipe having a perforated end, of
an inclosing-collar having a series of gradu-
ated groups of openings or elongated slots
therein, for the purposes set forth. |

In tesblmony that I claim the invention set
forth above I have hereunto set my hand this -
31st day of January, 1337.

EDWARD L. STEWART.

| Wltnesses
- FrREDK. F. OMIPBLLL
FREDEK. C, FRAENTZEL.
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