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SIMEON A. GOODWIN,

UNITED STATES PATENT OFFICE.

OF DAYTON, OHIO.

IMPROVEMENT IN CONDENSERS FOR STEAM-ENGINES.

- Specification founmn part of Letters Patent No. 210,519, dated Dccembel 3, 1878; application filed
January 11, 1878.

- To all whom it may concern:

Be it known that I, StMEoN A. GOODWIN,
of Dayton, Montgomery county, Obhio, have
invented a new and useful Improvement in
Gondensers for Steam-Engines, of which the
following is a specification:

This invention relates to the class known as
‘water-fall” or “siphon” condensers.

Its objects are, first, to obtain a better vac-
aum by providing a more efficient means of
clearing out the air that enters the condensing-
chamber with the water; second, to adapt this
class of condensers to convenient and econom-
ical use in quartz-mills for the reduction of
silver ores; third, to heat the feed-water sepa-
rate and apart from that used for condensa-
tion, and at a point in the exhaust-pipe so
situated that it cannot run back to the cylin-
der of the engine to break it ; fourth, to drain
a tabular feed heater Iocqted in the exhaust-
pipe.

How these objects are accomplished, or in
what the invention consists, will b(, more
readily apprehended by the aid of the draw-
ings.

Figure 1 is an elevation. TFig, 2 is an en-
larged vertical section of the condensing
chamber or pipe.

Similar letters mdmate like parts in both
figures.

A is the engine; E I B, the exhaust-pipe;

C, the condenser; I, injection-pipe ; D, drain--

pipe; H, hot-well ; B location of quaru -mill
st’tmps P, lomtlon ot quartz-mill amalgamat-
ing-pans, both connected by suitable - pipes
with the hot-well tank Hj; o, inlet for feed-
water to exhaust-pipe; G, outlet for same to
conduct the feed-water to the pump ; m, tubu-
lar heater; X, drain-pipe to same, having the
small tank i3 at its outer end to keep 1t GOV~
ered with water, to keep out air. -

The condenser C is a lon g, narrow, conical
tube, its lower end connecting with the drain-
pipe D. The injection-pipe 1 has a plate at-
tached to its lower end to spread the water.
N is a short section of pipe, of larger diame-.
ter, bolted to the elbow of C by fl anges, and
1)10\71ded with a screwed orifice for the pipeG.

The feed-water passes through the tubes of
the heater m, and the exh’mst steam around
them.

The lower end of the injection-pipe shounld
not; be less than five feet above the height at
which the water will stand in the drain-pipe
D, Ly reason of the unbalanced atmospheric
pr essure with theusual vacaum. If the source
of the injection-water is not high enongh to in-
sure that, the water will -easily rise into the
condenser. After the vacuum is started a
pump may be used. ‘

It is usual tolocate the hot-well atornear the
water-level; but in this caseitislocated suffi-
ciently high for the water to flow froin the
stamps and pans, and the exhaust-pipe is ex-
tended vertically to suit this condition.

Operation: The spent steam of the engine
passes by the exhaust-pipe to the condenser C,
where it is condensed by the injection-water
coming’in through I,and it all falls into thefoot
of CanddownDinto thetank H. All watercon-
tains more or less atmospheric air, and when
this comes into a partial vacuum it expands,
and if not immediately discharged from the
condenser it would destroy the vacuum. The
steam coming with great velocity into the con-
ical tubetends to drive the uncondensable gases
into its smaller or lower end, and at the same
time the water,as it falls, is, by the converging
walls of the pipe, driven into a smaller com-
pass, and the air is thus caught and forced
down by the water, which is much heavier, into
the mouth of the pipe D, and finally is dis-
charged into the tank H. IFrom the hot-well
tank H the water passes by gravity to the
stamps and paus, heated to the temperature of
100° to130° Fah1e1111e1t This temperature is
not detrimental to its use in the stamps, and
it results in considerable economy in the pans,
as they are generally heated to 150° to 2000,
This plan thus enables us to use the same wa-
ter for condensation, and afterward in the
stamps and pans, and economizes all the heat
in the water used in the pans, and tlnt too,
without any additional machinery.

The feed-water enters the exhaust-pipeat o,
and is heated to the temperature of the ex-
haust-steam, which is several degrees hotter
than the hot well.  The high velocity of the

steam tends to throw the W‘\tEI against and to
carry it along the walls of the exhaust-pipe,
and it will be caught around the elbow of the
condenser and flow down the pipe C to the
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punip. - If the pump: should stop, or should
more feed-water be let into the: exhaust-pipe
than is required. for the Doilers, it .will flow
into the condenser, and not back to the cylin-
der of the engine. Another advantage of
having the feed-heater located so high is, that
it can be more readily pumped with so .great
a head, whereas it is quite impossible with an
ordinary pump to draw water from a vaenun,
It sometimes happens that: impuare water only
is available for condensing, in: which case, by
this. arrangement, the feed-water is heated
separate and apart. ,

Pipe Gis connected with the suction side of
the feed-pump; which pump: may deliver the
water direct to the:Doiler: or through the
heater an, in which:last case the pipe X is used
to drain the heater of the water of condensa-
tion. . This. is only feasible, however, in: hilly
countries, or in mines where the descent is so
greab that-a eolumn:of water in the pipe wili
overbalance the atinosphere. - This condition
is quite common in the mining: districts of the
western coast of the United States, where T
have employed it with perfect suceess. * I find

thatthe tabular heater increases the tempera-
tureof the water considerably.

Sometimes it is necessary to work the'engine
non-condensing; and for this purpose I have

provided the cover ¢ to the top of the condens-
ing-chamber C; that by its removal the steam
may pass out that way without obstruction.

The. various parts herein described as all
working togetlier in one:combination may, it
is evident, be -each: used: separately.  The
heater drain-pipe X may run either in a ver-
tical or gradually-descending direction, as cir-
cumstances require.

I claim as my invention—

1. The: long, narrow, conical, condensing-
chamber €, with itsinjection-pipe I, remova-
ble .cover ¢, and poeket N, for: catching the
feed-water, substantially as:described.

2. The: combination of the: condenser C; as
described, with the hot-well H, stamps B,and
pans: P, arranged substantially.as specified.

3. The combinationof’ the condenser C and
the tubular heater ms with the drain-pipe X, ar-
ranged as shown, and for the purpose specitied.

4. The : combinafion of .the pipe G withi the
pocket N, to conduct the. feed-water to the
feed-pump, substantially as: anil for the pur-
pose specitied.

S, A. GOODWIN.
Witnesses:

JAMES H. GRIDLEY,
SoLoN C. KEMON.




