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ey,

1o all whom tt may concern:
- Be 1t known that I, CHARLES C. WORTH-

INGTON, a citizen of-the United States, resid-
“Ing at Irvington, county of Westchester, and

State of New York, have invented certain
new and useful Improvements in Means for
Draining Steam-Jackets and other Similar
Apparatus, fully deseribed and represented in
the following specification and the accompa-
nying dra,wmﬂs, forming a part of the same.
This Invention relates to an apparatus for
withdrawing the water resulting from conden-
sation from steam jackets, heaters, and other
similar apparatus, said apparatus being so con-
structed and organized that the water can be
restored to the bo1ler without the necessity of
forcing 16 against the pressure of the steam
therem and also that the starting and stop-
ping of the pump by which the water is re-
stored to the boiler is made automatic, there-

- by dispensing Wlth the rLtte,]zl(l*’lﬂace of an en-
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‘D‘l neer.

Asafull understftndmg of the invention can
be best imparted by a detailed description of
the construction and organization of the com-
plete apparatus, all further preliminary de-
scription will be omitted and a full descrip-

~tion given, reference being had to the accoms-
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panying drawings, in which—

Figure 11s a diagrammatic view illustrating
the operation of the invention. Kigs.2 and 3
are enlarged sectional details of the valve or
cock apparatus for controlling the operation
of the steam-pump for restormg the water to
the boiler, Ifig. 2 being taken upon the line
x of Figs. 1 aud 3, and Fle: -3 upon the line x
2 of Flg 2. Flg 4 is a view similar to Fig. 3,
illustrating a modification, which wﬂl be here-
1nafter explained.

Referring to said ﬁgures it is to be under-
stood that 10 11 represent the high-pressure
cylinders, and 12 13 the e}zpandmg cylinders,
of an ordinary compound dupliex engine, these
cylinders being provided with ordinary steam-
The cylmdels 1011 receive steam
from the boiller A through the usual steam-
connections, 14 15, and after the steam has
acted 1n these cylinders it 18 exhausted 1n the
usual manner into the reheater 20, from which
1t passes through the pipes 6 7 to the steam-
chests 8 9 of the expanding- cylmders 12 13,

| from which cylinders it is exhausted into the
condenser, or into the open alrh - The pipe 15
is provlded with a branch, 5, which is con-
nected through branches, as 4 with the re-
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heater 20, and with the steam- ]ac]zets upon the

cylin ders 10 11 and 12 13, 80 that this reheater
and the jackets upon the cylinders are pro-
vided with live steam under the same pressure
that exists in the boiler.

In order to withdraw the water resulfing
from condensation in the reheater 20 and the
jackets of the cylinders 10 11 12 13, the re-
heater and the jackets are provided with con-

any water resulting from condensation is with-
drawn from the reheater and jackets as fast as
it accumulates therein.

The parts thus far described are simplyillus-
trative of the consbructmns which are in com-
mon use.

The pipe 16 into which the water is drained
from the reheater 20 and the jackets of the
steam- cyhndels, is connected to a closed tank,

nections (represented by the pipes16) by which-
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B, which is located in any convenilent p031t10n, 75
but upon alower level than the steam-jackets,

| and in which the water accumulates under a
pressure due to the steam in the boiler A.

' The tank B is provided at a point near 1ts
bottom with a pipe, 25, which leads to the sue- 8o

tion-chamber of a pump, C, the force-chamber
~of which is connected by A pipe, 24, with the
boiler A.

- The pump C; as shown in the present case,

is an ordinary direct-acting duplex steam- 8 B

pump of the well-known construction manu-
factured by Henry R. Worthington, and there-
fore needs no specific deseription.
. The operation of the apparatus thus far de-

the pipe b being opened, the steam from the
boiler A will pass through the pipe 15 into the
‘branch 5, and thence through the branches 4
into the ‘reheater 20, and the jackets of the
| and jackets it will ‘circulate in the usual man-

ner, after which any of the steam which re-
' mains uncondensed will be forced through the
pipes 16 into the tank B, so that the water re-
sulting from the condensation of the steam in
the reheater and jackets, which flows through
| the pipe 16 into the chamber B, will accumu-

seribed is as follows: The throttle-valve 3 in go

steam-cylinders 10, 11 &e., in which reheater g5
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late therein under a pressure equal to, or sub- |
stantially equal to, that of the boiler. The
pump C being then set in motion, the water
will be withdrawn from the tank B through
the pipe 25 and forced through the pipe 24
1to the boiler; but the water in the tank B,
and consequently in the suction-chamber of the
pump, being under a pressure equal, or sub-
stantially equal, to that existing in the boiler,
the only Iabor which the pump will be called
upon to perform will be that of raising the
water from the level of the tank to the level
- of the boiler, thus effecting a saving of labor
cqual to that of forcing the water against a
pressure equal to that of the steam in the
botler. | | |
In an apparatus of this character it will of
course not be necessary that the pump Cshould
operate continuously, and it is thercfore de-
sirable that means should be provided by
which the operation of the pump shall be con-
‘trolled by the accumulation of water in the
tank B, so that whenever sufficient water ac-
cumulates in the tank to make it desirable to
have it withdrawn the pump will be set in op-
eration, and that as soon as the water in the

tank has been withdrawn the pump will be
stopped.  Inthe apparatus heretofore devised
~ for accomplishing this result the steam for op-
3o erating the pump has been supplied directly

~from the boiler, and the pipe through which
the steam passed to the pump was provided
with a cock, which was controlled by a float
which rode upon the surface of the water in the
tank. In the present organization, however,
‘the pipe 23, through which the steam is sup-
plied for operating the pump C, is conneeted
to the upper side of the tank B, so that the
steam for operating the pump is drawn from
the tank instead of from the boiler or other
source. The end of the pipe 23 which enters
the tank B is provided with a cock, 22, the
plug 21 of which is provided with an operat-
ing-lever, 19, to the end of which is attached
a hollow sheet-metal float, 30, which rides upon
the surface of the water in the tank. By thus
taking the steam for operating the pump from
the tank B the steam is caused to circulate
more freely and rapidly through the reheater
and the steam-jackets, and thus better results
are attalned. DBy this means also-the cock or
valve for controlling the supply of steam to
the pump is located within the tank, so that
no stufiing-boxes are required in the walls of
the tanlk, and thus leakage is prevented.

The operation of this cock apparatusin con-
trolling the movements of the pump C is as fol-
lows: Whenever the water in the tank B has
accumulated tosuch an extent as to make it de-
sirable to withdraw it, the float 30, riding un-
ward upon the surface of the water, will have
turned the plug 21 to the position shown in
IFigs. 2 and 3, so as to open the cock 22 and
allow the steam to pass from the tank B
65 through the pipe 23 to the steam-cylinders of

the pump and seb the pump in motion. The
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pump being thus set in motion,the water will |

345,469

be withdrawn from the tank I and forced into
the boiler A until the level of the waterinthe
tank 1s lowered to such an extent that the float o
30, riding downward upon its surface, turns
the plug 21,50 as to close the cock and shut off
the further passage of steam to the steam-cyl-
inders of the pump, and thercby arrests the
pump. The pump thus arrested will remain 75
so until the water has again accumulated in
the tank B, when the operation just deseribed
will be repeated.

In using hollow floats—such as the float 30—
in those positions where they are subjected to 8o
pressure,as in the present case,great diffieulty
has heretofore been experienced, by reason of

the fact that more or less water is forced

through the pores of the metal composing the
float,so astoaccumulate upon theinside,and in
time fill or nearly fill the float,so as to destroy
its buoyaney. In order to overcome this de-
feet,in the present case I provide the plug 21
and the lever 19 with a longitudinal duect, 2,
which opens communication between the in-
terior of the float 30 and the transverse port1 -
of the plug. DBy this means,wheneverthe float
15 In the position shown in Figs. 2 and 3, so
that the cock 22 is opened,the steam from the
tank B passes through the duct 2-and fills the
float, so that the same pressure exists upon
the interior of the float as upon its exterior,
thereby preventing any water from being
forced through the pores of the metal by the
pressure in the tank. The port 1 is made of 100
such shape, as shown in Fig, 3, that when the
water falls in the tank,so as to allow the float

30 to fall and close the cock 22,communication
will still remain open between the interior of

the float and the pipe 23; but the pressure in 105
the pump being then less than that inthe tank

B, any water which may haveaccumulated in

the float from condensation will be at once con-
verted into steam and pass off through the
duct 2 and pipe 23, thus keeping the interior 110
of the float free from any accumulation of
water.

It will readily be seen that many modifica-
tions may be made in the delails of the cock
apparatus just described without deparfing r1is
from the essential features of the invention
or losing its advantages. Ior example, as
shown 1n Iig. 4, the opening and closing of
the pipe 23, so as to start and stop the pump
C, may be cffected by means of a valve in-
stead of a cock. For this purpose the pipe
20 1s caused to enter the side of the tank 13
1nstead of 1ts top, and the edge of the open-
ing upon the interior of the tank is arranged
to form a seat, upon which the end of the tubu-
lar lever 19 rests, so as to surround and close
the opening leading to the pipe 23 when the
float 30 is lowered by the withdrawal of the
water from the tank, and to be raised from
sald seat, 8o as to allow the steam to pass {rom
the tank into the pipe 23,when the float is
raised by the accumulation of the water, as
shown in Fig. 4. The operation of the appa-
ratus when thus constructed, as will readily
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be seen, will be the same as tha.t already de- | tion from a steam jacket, heater, or similar ap-

scribed.

Many other modlﬁcatmns may be readily
made in the construction of the cock or valve
apparatus without departing from the inven-
tion; but the construetions shown are thought

sufficient to impart a full knowledge of the

principle of the invention.
In eoneluswn, it is to be remarked that al-

though it is preferable that the pump C should |

 be of the duplex form, as shown, yet the style

of the pump may be mr1ed or other forms of
pump employed without departing wholly
from the invention. It is also to be remarked
that the invention 18 herein shown as applied

- to the steam-jackets and reheater of a com-

pound engine simply for the purpose of illus-
trating 1ts operation. Its application is not

 limited to this class of engines or to any class
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of engines, as i1t may be successfully employed
in any case where it is desired to withdraw

- the water of condensation from the cylinders

23

of an engine, or froma jacket, heater, or analo-
gous apparatus.

What I claim is—
1. The combination, with the closed tank
B, arranged to recelve the water of condensa-

| paratus, of a pump arranged to withdraw the
{ water from the tank, connections between the

30

tank and pump by Which the steam for oper-

ating the pump is taken from the tank, a cock
or valve for controlling the supply of steam
to the pump, and a float within the tank for
controlling said cock or valve, substantially
as deseribed.

- 2. The combination, with the closed tank
B, of the closed hollow float 30, provided with

the duct 2, which 1s arranged to communicate
with the exterior of the tank, whereby the wa-
ter forced into the float will pass off in the
form of steam, substantially as described.
-~ 3. The closed hollow float 30, provided with
the duet 2, which is arranged to communicate
with the interior of the tank, and with the pipe
23, according to the position of the float, sub-
stantially as described. |
In testimony whereof I have hereunto set
my hand in the presence of two subseribing
wiltnesses.
OHARLES C. WORTH INGTON
. 'Witnesses:
W. A. P. BICKNL‘LL
T. H. PALMER.
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