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UNITED STATES

PaTENT OFFICE.

CHARLES C. WORTHINGTON, OF IRVINGTON, NEW YORK.

FEED-WATER HEATER FOR STEAM-BOILERS.

SPECIFICATION forming part of Letters Patent No. 485,570, dated November 1, 1892,
Application filed April 4, 1892, Serial No, 427,745, (No model.)

To all whom it may concermn:

Be it known thatI, CHARLES C. W ORTHING-
TON, a citizen of the United States, residing at
Irvington, county of Westchester, and State
of New York, have invented certain new and
useful Improvements in Feed-Water Heaters
for Steam-Boilers, fully described and repre-
sented in the following specification and the
accompanying drawings, forming a part of
the same. :

The object of the present invention is to
provide an improved feed-water-heater con-
struction for use in enginesin which the feed-
water for the boiler is heated by steam, the
invention being especially applicable to com-
pound and triple-expansion engines in which
partially-spent steam is used, being drawn
preferably from the intermediate receiver,
and to simple non-conducting engines in
which the exhaust-steam is used, although it
will be understood that the construction em-

- bodying the invention may be used and the
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steam be taken from either the boiler or the
engine or an independent boiler, if desired.
To this end the invention consists in an im-
proved arrangementof feed-water heater and
co-operating parts in a feed-water-heating
system and in various improved construc-
tions and combinations of parts in a feed-
water heater for use in such systems, all of
which will be fully described in the following
specification and pointed out in the claims.
‘For a full understanding of my invention
a detailed description of the same will now
be given, reference being had to the accom-
panying drawings, in which I have shown a

feed-water-heating system and construction

of feed-water heater embodying my invention

_in its preferred form.
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Referring to said drawings, Figure 1 is a
diagrammatic side elevation of the feed-water
system. Fig.2 is a central vertical section of
the feed-water heater. Fig. 3isa central sec-
tion on the line 3 of Fig. 2. Fig. 4 is a hori-
zontal section on the line 4 of Fig. 8. Fig. 5
is a detail section of the valve for controlling
the supply of steam to the pumps. TFig. 6 is
a section on the line 6 of Fig. 5. Figs. 7,8,
and 9 are sections on the line 7 of Fig. 5,
showing the valvein different positions. Fig.
10 isan enlarged detailed section of the spray-
ing apparatus for admitting the water to the

heater. Fig. 11 is a plan view of the same.
Trig. 12 shows a modified construction of valve
for controlling the supply of steam to the
pump, and Fig. 13 shows the relative posi-
tions of the two valves in this construction.

Referring to said drawings, A is the feed-
water heater, to which the water to beheated
is fed from the tank B by supply-pump C,
having suction-pipe D) and force-pipe E, and
from which the heated feed-water is fed to
the boiler by delivery-pump F, having sue-
tion-pipe G, connected to the bottom of the
heater and foree-pipe H. Thesteam for heat-
ing the feed-water enters the heater through
pipe I and valve-chest K, and steam is sup-
plied to the pumps C F through pipe L, valve-
chest M, and pipes N O, the pipe N, supply-
ing steam to the first pump C, being extended
from the valve-chest M to the supply-tank B
and provided with a valve 10, by which the
supply of steam to the pump C is controlled
by a float'11 within the tank, operating in the
usual manner, so that asthe water in the tank
B falls below a certain point the supply of
steam iscut off. Inenginesemploying a con-
denser and hot well the supply-tank B is the
hot well, which is fed through pipe P from
the condenser by an air-pump in the usual
manner. : _

Referring now to the construction of the
heater A, the water from the tank B is deliv-
ered through pipe E to a pipe Q, entering the
side of the heater A and extending upward,
so as to deliver the water in the upper part
of the heater. The water is delivered from
the pipe Q in a fine spray, the spraying ap-
paratus being preferably formed as follows:
Inside the upper end of the pipe Q is mounted
a sleeve of brass or similar hard metal 12, and
aplate 13 of similar metal, forming a valve, is
mounted to slide within this sleeve by ribs
14, this plate and sleeve engaging by inclined
surfaces 1 so as to form a spray between the
plate and sleeve. This plate 13 is also pro-

vided with wings 15, projecting outwardly

from the inclined surfaces 1in all directions
and provided with curved surfaces 2 between
and upon the wings, the curves of these sur-
faces being so formed that the water pass-
ing between the inclined surfaces 1 is thrown
outward and downward in all directions to
form a fine spray. The valve 13 is spring-
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pressed by a coiled spring 16, resting thereon
and held under tension by a cap 17, earried
by a bar 18, extending through the head of
the heater and screw-threaded therein, so as
to be adjustable by hand-wheel 19 outside the
heater. The heater is provided at the top
with a small pipe 27, controlled by a throttle
and forming an air-escape, which may be con-
nected to the condenser or air-pnmp or open
to theatmosphere if the pressure in the heater
be sufficient. The steam from pipe I enters
the heater opposite the spraying apparatus
through a perforated circular plate 20, form-
ing a chamber extending about the heater,
the steam thus being divided up finely by the
perforations in plate 20. It will be seen that
by this construection of heater and arrange-
ment of water and steam admission thereto a
perfect mixing of the fine particles of steam
and water is produced and all the heat of the
steam utilized by the meeting of the water
and steam directly as the steam enters the
heater. It will be seen, also, that the spray-
ing apparatus and all the operating parts
within the heater are readily accessible by
removing the head of the heater and without
interfering with the water or steam connec-
tions.

The valve admitting the steam through the
pipe I to the chamber consists of the valve
proper 21, seated upon a hard-metal ring 22
in the valve-chamber K and opening inward,
80 as to form a check-valve to prevent the re-
turn of water through the valve in case the
pressure inside the heater should exceed that
in pipe I, a dash-pot to prevent concussion
being formed by a small opening 5 in the base
of the valve connecting with a chamber in
which is a plug 23, upon which the valve 21
slides, this plug 23 being adjustable, so as to
regulate the dash-pot by rod 24, connected to
the plug 23 and extending through the head
of the valve-chest, in which it is screw-
threaded, su as tobe adjusted by a hand-wheel
25 outside the valve-chest and secured in po-
sition by a set-nut 26, By this construction,
also, the heater may bLe cut ont when desired
by foreing the plug 23 howe on valve 21 and
securing the rod 24 so as to hold the valve
closed.

For the purpose of controlling the supply
of steam for the pumps C F in accordance
with the amount of water in the heater I pro-
vide the following construction: The arms 28,
carrying the float R within the heater, are se-
cured to a rod 29, mounted in a casing 30,
formed on the side of the heater, this rod be-
ing provided with an arm 31, which engages
the inner side of the casing 30, so as to hold
thefloat from strikingthe bottom of the heater,
and with a fork 32, by which the valve-stem
is engaged. This rod 29 is provided at one

end with a cross-pin 3, which is engaged by a
forked rod 33, extending outside the casing
and provided with a hand-wheel 34, so that
the shaft may be turned by hand to start the
valve in case the float fails to operate it.

This rod 33 may be withdrawn, so as not to
engage the pin 8, thus relieving the shaft 29
from the friction of rod 38, so that it may be
operated easily by the float R.

The valve-chest M is provided with a single
port for the supply-pipe I. and with double
ports for the pipes N O, through which, re-
spectively, steam is supplied to the supply
and delivery pumps C F, these ports being
controlled by the single valve a, as shown in
detail in Figs.5to 9. The valve o is provided
with a stem 35, adapted to be engaged by the
fork 382 for turning the valve, and is of coni-
cal form, so as to enable a close joint within
the valve-chest M to be formed by forcingin
the valve. The head of the valve a is pro-
vided with a reduced neck 36 and cap 37, by
which the valve may readily be introduced
into and removed from a screw-plug 38, which
is cut away on one side to form a recess for
the cap 37 and shoulders 4, engaging the cap
as the plug is withdrawn. DBy this construe-
tion the valve @ is moved inward and ontward
with the screw-plug 38, so that it may readily
be adjusted by the screw-plug or withdrawn
from the valve-chest, while at the same time
the valve is not rotated by the rotation of the
serew-plug. The blade-and-fork connection
of the rod 29 and valve-stemn 32 also permits
the valve and valve-chest to beremoved with-
out interfering with the float construction,
and vice versa. 'The plugis held in position
when adjusted by a set-nut 39, preferably
packed for greater security, as shown.

The valve a is so positioned relatively to
the ports connecting with the pipes N O that
in the normal positionof thefloat R, asshown
in Fig. 3, with a sufficient supply of waterin
the heater, the valve is held in the position
shown in Fig. 7, with the steam passingfrom
supply L to both of the pipes N O, the steam
through pipe N passing through the valve 10
on the hot well B to the pump C and both
pumps being in operation, the pump C sup-
plying water to the heater through the pipe E
and the pump I delivering heated feed-water
tothe boiler through pipe H. If, however,the
feed-water in the heater rises above a certain
amount, the valve ais turned by the rising of
the float R into the position shown in Fig. 8,
in whieh the supply of steam to the pump C
through pipe N is cut off, thus stopping
the supply of water to the heater. If the
water in the heater falls below a certain point,
the valve is turned by the falling of the float
into the position shown in Fig. 9, in which it
operates to cut off the steam from the pump
T, thus stopping the delivery of water from
the heater until the float has been raised
again by the delivery of water from the hot
well by pump C. The valve and ports are
preferably so arranged that as the float moves
the valve from its central or normal position
in either direction and begins to cut off the
supply of steam to one of the enginesit opens
the other port to increase the supply to the
other engine, so that the proper balance of
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power in both engines is preserved and the |

proper delivery of water to and from the
heater secured by the rise and fall of water
intheheater. It will be understood, also, that
the supply of steam to the pump C is con-
trolled by the valve 10 and float 11in the hot
well, so as to secure the shutting off of the
steam from pump C when the water in the hot
well falls below a certain point, the supply
to this pump thus being controlled by both
the heater and hot well, so that the pump C
is stopped when the supply of water in the
heater is too great or that in the hot well too
small.

It is evident that the form of the valve o
may be varied and that any suitable con-
struction may be used for the purpose of con-
trolling both pumps from the rod 29. Thus,
as shown in Figs. 12 and 13, the fork 32 may
engage a stem 40, carrying at its opposite end
plug-valves b ¢, provided with single passages
and controlling, respectively, pipes N O, the
float thus cutting off the steam from one
pump or the other in the same manner as pre-
viously described in connection with valve a.

It will be understood that various other
modifications may be made in the construe-
tion shown without departing from my inven-
tion, and I am not to be limited to the exact
construction of any of the devices shown.

‘What I claim is—

1. The combination, with a feed-water
heater and a supply-tank and supply and de-
livery pumps therefor, of independent valves
controlling the supply of steam to the supply-
pump and controlled by floats in the heater
and supply-tank, substantially as deseribed.

2. The combination, with a. feed-water
heater and a supply-tank and supply and de-
livery pumps therefor,of a float in said heater,
controlling the supply of steam to both the
supply and delivery pumps, substantially as
described.

3. The combination, with a feed- water
heater and a supply-tank and supply and de-
livery pumps therefor, of afloat insaid heater,
controlling the supply of steam to both the
supply and delivery pumps, and a float in the
supply-tank, controlling the supply of steam
to the supply-pump, substantially as de-
seribed.

4. In a feed-water heater, the combination,
with a water-spray, of a perforated plate sur-
rounding the spray, said spray and plate be-
ing constructed and arranged to admit the
sprayed water and fine jets of steam to the
same space from opposite directions and lo-
cated in such adjacency to each other that the
steam and water meet under pressure from op-
posite directions, substantially as desecribed.
. 8. The combination, with central vertical
pipe Q, extending upward, and valve 13 there-
on engaging said pipe by ineclined surfaces
and having wings 15 and curved surfaces 2,
of perforated plate 20, surrounding the valve-

through which the steam is admitted from the
side of the casing, substantially as described.

6. In a feed-water heater, the combination,
with central vertical pipe Q, extending up-
ward, and valve 13 thereon engaging said pipe
by inclined surfaces and having wings15and
curved surfaces 2, of perforated plate 20, sur-
rounding the valve, through which the steam
is admitted, steam-pipe I, entering the side of
the casing, and delivery-pipe G, entering the
lower part of the casing, substantially as de-
seribed. . o

7. In a feed-water heater, the combination,
with central vertical pipe Q, extending up-
ward,and a spray thereon by which the water
is thrown outward transversely to the pipe, of
perforated plate 20, surrounding the spray

‘through which the steam is admitted, steam-

pipe I, entering the side of the casing, and de-
livery-pipe G, entering the lower part of the
casing, substantially as desecribed.

8. The combination, with pipe Q, of valve
13, engaging said pipe by inclined surfaces
and having wings 15 and curved surfaces 2,
substantially as deseribed.

9. The combination, with pipe Q, of valve
13, engaging said pipe by inelined surfaces

<o

and having wings 15 and curved surfaces 2,

spring 16 on said valve, and means for ad-
justing the tension of said spring, substan-
tially as described.

10. A spray-valve consisting of the plate 13,
having wings 15 and curved surfaces 2, sub-
stantially as deseribed. :

11. The combination, with float ‘R, rod 29,
connected to and rocked by said float, and a
valve actuated by said rod, of means extend-
ing through the wall of the casing for rock-
ing said rod from outside the casing qnd
adapted to be disengaged inside the casing
from said rod, substantially as described.

12, The combination, with float R, of rod
29, connected to and rocked by said float, a
valve actuated by said rod, and rod 33, en-
gaging said rod and projecting outside.the
casing, said rod being mounted to slide into
or out of position to engage rod 29, substan-
tially as deseribed. : :

13. The combination, with valve 21, having
opening 5, of plug 23, forming a dash-pot out-
side said valve, and adjustable rod 24, con-
nected to said plug and extending outside the
casing, substantially as described.

14. The combination, with eonical valve g,
having neck 36 and cap 37, of serew-plug 38,
recessed toreceive said cap,and having shoul-
ders 4, by which the cap is withdrawn with
the plug, substantially as described.
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In testimony whereof I have hereunto set ‘

my hand in the presence of two subscribing
witnesses. ' :
CHARLES C. WORTHINGTON.
Witnesses:

A, J. CALDWELL,

F. IrRwIN,
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