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Be it known that I, Witrtas Werg, a sub-
ject of the King of Great Britain and
Ireland, residing at Catheart, Glasgow,
Scotland, have invented certain new and
useful Improvements Relating to the Pump-
ing of Condensed-Steam Water to Blevated
Feed-Heaters in Steamships; and T do here-
by declare the following to be a full, clear,
and exact description of the invention, such
as will enable others skilled in the art to
which it appertains to make and use the
same, reference being had to the accompany-
ing drawings, and to letters or figures of
reference marked thereon, which form a part
of this specification.

My invention relates to the pumping of
condensed-steam water to elevated feed
heaters in steamships.

The advantages of employing independ-
ent steam-driven air pumps on ships pro-
pelled by reciprocating steam engines are
now generally recognized; and on vessels
propelled by steam turbines independent air
pumps are a practical necessity; but, where
elevated direct-contact feed heaters are em-
ployed, as is now considered good practice,
a difficulty arises in delivering the hot-well
water to these heaters when the air pumps
are of the independent type. These elevated
heaters are usually situated about 20 to 85
feet above the engine room floor and, to
cause the air pumps te deliver the con-
densed-steam water into these heaters would
involve discharging the air and water from
the air pumps at a pressure of about 10 to
17 pounds per square inch above atmosphere,
which would seriously affect the smooth
working of the pumps besides causing un-
due wear and tear of their mechanism.

The difficulty has heretofore been over-
come in a limited number of cases by con-
necting the suction of one of the boiler feed

pumps to the hot well into which the air:

pump delivers the condensed-steam water
and employing this feed pump to deliver
the hot-well water to the heater. This ar-
rangement, however, involves the employ-
ment of a pump, designed for a high de-
livery pressure, to pump against a com-
paratively small head; and it is not a prac-
tice to be generally recommended. On the
other hand, the installation for this duty
of a special independently-driven hot-well
pump, with its steam and exhaust connec-

Specification of Letters Patent.
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tions, involves an increase in the complica- -

tion of the engine room.

My invention consists in a novel disposi-
tion and combination of machinery and the
like which will be described in the following
specification and more particularly defined
in the annexed claims.

Referring to the accompanying draw-
ings:—TFigure 1 shows the general arrange-
ment of pumps, elevated heater and pipe
connections according to my invention.
Iigs. 2, 3 and 4 show one convenient con-
struction of pump unit according to my in-
vention, Fig. 2 being a front elevation,
partly in section, Fig. 3 a side elevation, and
IFig. 4 a partial vertical section on the line
D—D of Fig. 8. Figs. 5, 6 and 7 illustrate
an alternative construction of pump unit,
Fig. 5 being a front elevation, partly in sec-
tion, Fig. 6 a vertical section on the line
A—A of Fig. 5, and Fig. T a herizontal sec-
tion on the line B—B of Fig. 5.

Referring in the first place to Fig. 1, a
1s the steam cylinder of the pump unit, b
and ¢ are air pump cylinders, d is a hot-well
pump arranged in front of the air pump
cylinder ¢, a similar hot-well pump being
similarly arranged at the back of the cylin-
der ¢. The condensed steam is delivered by
the air pumps to the hot-well pumps which
discharge it to the elevated feed heater 4
by way of the pipe o. :

Referring now to Figs. 2, 3 and 4, the
beam %, &” fulerumed at » is pivoted at its
two ends to the upper ends-of connecting
rods p and ¢ respectively, the lower ends of
these rods being pivotally connected by the
crosshead pins s, ¢ to the slippers or gnide
blocks %, v which work in the fixed guides
w, . The slipper u is secured on the end of
the rod v of the air pump b while the slip-
per v is secured to the rods 2 and 3 which
are respectively the steam cylinder piston
rod and the rod of the air pump ¢. The hot
well pump rods 4, 4 are directly connected
one to each end of the crosshead pin £z The
beam is shown on the drawing as being con-
structed of two members %z and %’, and the
connecting rods p and ¢ are shown as in
duplicate. This construction has mechanical
advantages, but the beam and connecting
rods may be otherwise constructed if de-
sired. The air pumps withdraw the air,
vapor and water of condensation from the
condenser. The water is delivered by the
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pumps into the hot well or tank z from
which it is withdrawn by the hot-well pumps
by way of the pipes e, f, g. The hot-well
pumps discharge the water to the elevated
heater by way of the pipes m, #, 0.

An alternative arrangement for driving
the hot-well pumps is shown in Figs. 5, 6
and 7. The beam in this case comprises two
additional members viz., &* and &* but all the
members act as one. The hot-well pump
rods 4, 4 arve driven from the beam by being
coupled by connecting rods 5, 5 with the
ends of the members 4%, 2% The rods are
moreover provided with slippers 6, 6 which
work in guides 7, 7.

With either arrangement of hot-well
pump drive, a second steam cylinder could,
if desired, be employed and arranged to
drive on to the other end of the beam.

My invention is particularly advanta-
geous when applied to an air pump of the
type in which a single steam cylinder 1s em-
ployed with two alr pump cylinders and a
beam, and in which the pump cylinder
which is in alinement with the steam cylin-
der is a wet pump, while the other pump
cylinder is a dry pump. The unit illus-
trated in Figs. 2, 3 and 4 is of this type.
The wet pump withdraws the water of con-
densation from the condenser and dis-
charges it through the head valves 9 into the
hot well 2. The dry air pump 0 withdraws
the air with vapor from the condenser, com-
presses the air te about 4 pounds per square
inch absolute (more or less )and delivers it,
by way of the pipe 11 and ports 12, to the wet
pump ¢ below the head valves 9, the air be-
ing further compressed in the wet pump and
discharged through the head valves with the
water. When my invention is applied to a
pump of this type the hot-well pumps are
arranged on opposite sides of the wet air
pump cylinder.

The combination, with a two-cylinder air
pump of the beam type, of a pair of hot-
well” pumps drviven as hereinbefore de-
scribed, serves to steady the unit by produc-
ing a more uniform load on the steam pis-
ton. This is especially the cuse when the
air pump is of the wet-and-dry type above
described. The hot-well pumps are prefer-
ably of the double-acting type.

Tt is to be noted that the hot-well pumps
must be of relatively large capacity, as they
are required to be equal to dealing with the
whole of the feed, even when the air pump
is running at a speed under its normal.

By means of my invention, the condensed-
steam water is withdrawn from the con-
denser and delivered to the elevated feed
heater by a single independent pump unit
which also serves to withdraw the air from
the condenser, the arrangement being sim-
ple and convenient and allowing the advan-
tages of an independent air pump to be ob-

tained and the levers on the main engines
to be entirely dispensed with, and also en-
abling the advantage of an elevated direct-
contact feed heater to be obtained, and all
without objectionable complications.

Having thus described my invention, what
T claim as new and desire to secure by Let-
ters Patent is:—

1. In combination, a steam cylinder, an
air pump cylinder situated below and in
axial alinement with and adapted to be di-
vectly driven by the said steam cylinder, a
hot well adapted o receive the water dis-
charged by said air pump cylinder, a pair
of hot-well pumps situated on opposite sides
of said air pump cylinder and adapted to be
driven by said steam cylinder, and a feed
heater situated a considerable height above
said hot-well pumps, the said hot - well
pumps being adapted to withdraw the whole
of the water from the said hot-well and dis-
charge it against gravity into the said feed
heater.

9. In combination, a steam cylinder, a
Beam adapted to oseillate about a fixed ful-
crum and to be actuated by said steam cylin-
der, an air pump cylinder situated below
and in axial alinement with and adapted
to be directly driven by the said steamn cyl-
inder, a second alr pump cylinder adapted
t6 be driven by said steam cylinder through
the agency of said beam, a hot well adapted
to receive the water discharged by said fivst-
wentioned air pump cylinder, an elevated
feed heater, and a pair of hot-well pumps
gituated on opposite sides of the first-men-
tioned air pump cylinder and adapted to be
driven by said steam cylinder and adapted
to withdraw the whole of the water from
said hot well and discharge it into said ele-
vated feed heater.

3. In combination, a steam cylinder, a
beam adapted to cscillate about a fixed ful-
crum and to be actuated by said steam cylin-
der, an air pump cylinder situated below
and in axial alinement with and adapted to
be directly driven by the said steam cylin-
der, a second air pump cylinder adapted to
he driven by said steam cylinder through the
agency of said beam, a Lot well adapted to
receive the water discharged by said first-
nentioned air pump cylinder, a pair of hot-
well pumps situated on opnosite sides of the
first-mentioned air pump cylinder and
adapted to be driven by said steam cylinder,
and a feed heater situated a considerable
Leight above the said hot-well pumps, the
said hot-well pumps being adapted to with-
draw the whole of the water from said hot-
well and discharge it against gravity iato
sald feed heater.

4. Tn combination, a steam cylinder, a
beam adapted to oscillate about a fixed ful-
crum and to be actuated by said steam cylin-
der, a het-well, an air pump cylinder pro-
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vided with head valves and situated below
and in axial alinement with and adapted to
be driven by said steam cylinder, and adapt-
ed to suck water and to discharge it through
said head valves into said hot-well, a sec-
ond air pump cylinder adapted to be driven
by said steam cylinder through the agency
of said beam and adapted to suck air with
water-vapor, and to discharge the air into
said first-mentioned air pump cylinder be-
low the head valves of the same, an elevated
feed heater, and a pair of hot-well pumps
situated on opposite sides of the first-men-
tioned air pump cylinder and adapted to be
driven by said steam cylinder and adapted
to withdraw the whole of the water from
said hot-well and discharge it into said ele-
vated feed heater.

5. In combination, a steam cylinder, an
air pump cylinder situated below and in
alinement with said steam cylinder, a piston
rod for said steam cylinder, a pump rod for
said air pump cylinder in alinement with
sald piston rod, a crosshead pin carried by
said piston rod and said pump rod, a pair
of hot-well pumps situated on opposite sides
of said air pump cylinder, rods for said hot-
well pumps pivoted to and adapted to be
driven from said crosshead pin, a hot well
adapted to receive the water discharged by
said air pump cylinder, and a feed heater
situated a considerable height above said
hot-well pumps, the said hot-well pumps be-
ing adapted to withdraw the whole of the
water from the said hot well and discharge
it against gravity into said feed heater.

6. In combination, a steam cylinder, a

8

beam adapted to oscillate about a fixed ful-
crum and to be actuated by said steam cylin-
der, a hot well, an air pump cylinder pro-
vided with head valves and situated below
and.in axial alinement with and adapted to
be driven by said steam cylinder and adapt-
ed_to suck water and to discharge it through
said head valves into said hot well, a second
air pump cylinder adapted to be driven by
sald steam cylinder through the agency of
said beam and adapted to suck air with
water-vapor and to discharge the alr into
said first-mentioned air pump cylinder be-
low the head valves of the same, a piston rod
for said steam cylinder, a pump rod for said
first-mentioned air pump cylinder in aline-
ment with said piston rod, a crosshead pin
carried by said piston rod and said pump
rod, a pair of hot-well pumps situated on
opposite sides of said first-mentioned air
pump cylinder, rods for said hot-well pumps
pivoted to and adapted to be driven from
said crosshead pin, a hot well adapted to
receive the water discharged by said air
pump cylinders, and a feed heater situated
a considerable height above said Lot - well
pumps, the said hot-well pumps being adapt-
ed to withdraw the whole of the water from
the said hot well and discharge it against
gravity into said feed heater.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

WILLIAM WEIR.

Witnesses:

James Dayron IRVINE,
ArexanpEr Doseie CLARE,

Copies of this patent may be obtained for five cents each, by addressing the “ Commissioner of Patents,
Washington, D. C.”
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