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EMPLOYMENT OF AN AUXILIARY ENGINE IN COMBINATION WITH THE CONDENSER-PUMP,

Specification forming part of Letters Patent No. 6,255, dated April 8, 1849,

To all whom it may concern:

Beitknownthatl,JoHN ERICSSON,of the city,
county, and State of New York, have invented
a Fresh-Water Apparatus for Steam Ships,
Boats, and other Vessels Propelled by Steam-
Engines; and I dohereby declare that the fol-
. lowing is a full, clear, and exact description
of the principle or character which distin-
guishes it from all other things before known,
and of the manmner of making, constructing,
and using the same, reference being had to
the accompanying drawings, making part of
this specification, in which—

Figure 1 is a longitudinal vertical section;
Fig. 2, a cross-section of the condenser, taken
at the line X X of Fig. 1; and Fig. 3, a cross-
section of the pumping part of the appa-
ratus and the auxiliary engine by which it is
operated.

The same letters indicate like parts in all
the figures. '

The object of my invention is to condense
the steam without admixture with the con-
densing-water, that the water produced by
the condensation may be carried back to the
boiler to prevent the evil consequences aris-
ing fromthe use of water that contains in so-
lution or suspension mineral or other solid
matter, and to condense the steam which es-
capes from the safety-valve, and also for the
production of fresh water for any other use.

In my fresh-water apparatus I use a tubu-
lar condenser, through the tubes of whichthe
steam passes and is condensed by the cool-
ing influence of a current of cold water taken
from the outside of the vessel or ship and
made to pass outside of the tubes; and to this
end the first part of myinvention consists in
combining thecondenser of a steam-enginefor
the propelling of a ship or vessel with a pump
which receives the condensing-water from
outside the ship or other vessel and causes
it to pass through the condenser, the said
pump being operated, irrespective of the en-
gine that propels the vessel, by means of an
auxiliary engine, whereby the amountof con-
densation can be regulated independently of
the working of the engine that propels the
vessel.

The second part of my invention consists
in connecting the condenser with the boiler
or boilers; or any part thereof, in addition to
its or their ‘connection with the exhaust of

the engine when the pump which carries the -
condensing-water through the condenser is
operated by an auxiliary engine, by means
of which double connection not only is the .
steam that escapes from the safety-valve con-
densed to be carried back to the boiler, but
the boiler or boilers may be used to distill

-and produce fresh water for any purpose de-

sired when the engine is not employed for
propelling the vessel; and the last part of my
invention consists in connecting the tubesof
the condenser with the cylinder or outercase
thereof by connecting one or both of the dia-
phragms, to which the ends of the tubes are
secured, with the outer cylinder or case by
means of a ring and flange or the equivalent
thereof, so that the said ring or flange may
bend to adapt itself to the unequal contrac-
tion and expansion of thetubes and cylinder
or outer case of the condenser.

In the accompanying drawings, ¢ repre-
sents a horizontal eylinder, within which are
arranged a series of small parallel tubes b.
One end of the said tubes is secured, in the
usual way or any other desired and appro-
priate manner, to a diaphragm ¢, which has
a turned flange through which rivets or bolts
d pass to secure it to the cylinder ¢, and
within such distance of the head as to leave
a sufficient space between it and the head ¢
of the cylinder for two chambers f and g,
these two chambers being separated by a
horizontal diaphragm or partition k. The
other ends of the tubes are in like manner
secured to another diaphragm 4 at the other
end, which said diaphragm, instead of being
bolted directly to the end of the cylinder, in
the vsual way, is bolted to a ring j near its
outer periphery, the inner periphery thereof
being provided with a turned flange bolted
to the end of the cylinder; but instead of
this the end of the cylinder may be made
with a flange corresponding in size and form
with this ring and the diaphragm bolted to
its outer periphery. The said ring or flange
should be slightly conical or bent, that the
diaphragm may be at some distance from
the end of the cylinder, that it may move in
and out to adapt itself to the unequal con-
traction and expansion of the tubes and cyl-
inder by reason of the passage of the steam
through the tubes and the water for the con-
densation through the cylinder. A chamber
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I is formed at this' end of the cylinder by
means of & head [, secured to the diaphragm
“by means of a- double-flanged ring m and
serew-bolts, that it may be removed to give
access to the tubes. ' ‘
The upper chamber f at the end of the eyl-

inder first described communicates by means
of a pipe n, in any desired manner, with the
exhaust-pipe of the engine, and by another
pipe n' also with the escape-pipe of the
boiler, and. these connections should be gov-
erned by appropriate cocks or valves, so that
either can be closed or opened at pleasure.
Either of these connections being. opened,
the steam. passes into the-chamber f, thence:
through ‘the range of tubes above the dia-
phragm or partition: . to. the chamber k at
the other end, and thence back through the
lower range of tubes to the lowér chamber g,
which communicates by means of the pipe o
with the air-pump and supply-pumps-of the
engitie; or, this. conneetion being closed, by

means of a pipe: o/, with: any desired recipi- |-

ent with which the pipe o' may be con-
nected: . The direction of the passage of the
steam and the water produced by its: con-
densation through the tubes ig indicated by
the red arrows.

The steam in passing through the tubes is
condensed by the cooling influence of a:¢on-
stant currentof cold water which passes out-
side of the tubes, and which travelsin a direcs
tion the reverse of the current of steam, asin-
dicated by the black arrows, so that the steam
as it parts with its caloric: is constantly ap-
proaching a cooler medium. The water for
the condensation is forced into the cylinder ¢
near: the diaphragm c¢ through a pipe. p, and
passes around the lower half of the series of
tubes until it strikes the other diaphragm %;
~ thence it passes-up around the end of a hovi-
zontal position plate q on the same plane p,
which plate ¢ extends from the diaphragm ¢
to within a short distance of the other dia-
phragm 4,"and from this the water passes
around all the upper half of the tubes to the
first, where it escapes at the top through a
pipe 7, that discharges through the side of the
vessel above the water-line.

The water for the condensation is impelled
through the condenser by a rotating pump,
the case s of which is provided with a tan-
gential pipe ¢, at the lower part connected
with the pipe p by the condenser; and this
case is also. provided with another pipe w,
which extends from thé center thereof to and
through the side of the vessel, and so far-down
as to be always below the water-line, that the
water may flow through it to the inside of the
pump-case. To the center of this-case is
adapted a shaft », the journals of which run
in appropriate boxes w w in the ease, and pro-
vided with stuffing-boxes to prevent the es-
cape of water, and on this shaft is a hub «
with four arms or vanes ¥ accurately fitted to
the case,and yet to rotate without touching it.
By the rotation of these arms or vanes the

water is drawn-in near the center and by
centrifugal foree-carried out through the tan-

and’the required rotation of the pump is
given by an engine a’,secured to the casing of
the rotary pump, as represented in the draw-
ings; and the connecting-rod.b’; whieh is joint-
ed in the usual manner to the cross-head c’,
takes hold of a crank d’ on the shaft of the
pump, the said shaft being in the usual man-
ner provided with an eccentric ¢’ for working
the valves of the engine ¢/, which.arenotrep-
resented, as they may teon any of the known
plans. The water-supply. pumnp, which  re-
ceives the water from outside the vessel, and
which is for tliat purpose below the water-
line, is-provided with a valve f/,the stem g’
of which passes through stuffing-boxes and
has a handle %/, by means-of which the pipe
can be closed at pleasure when. it becomes
necessary. to give access.to the inside of:the

pump.
means of the-auxiliary engine which: operates
carried through the condenserindependently

the vessel, and as' a necessary -conseguence
the more the propelling-engine labors by rea-
son of head-winds or rough water- the more
perfect. will be the condensation and the

the power : of :the propelling-engine  when

current of cold water were dependent on-the
working of - the propelling-engine the snm of
the mass of water passing through the con-
denser would be exactly in proportion.to the
motion of' the engine, and therefore the con-
densation and vacuum would be decreased
in the ratio of the decreased motion of the
propelling-engine. It will also be seen that
by reason of the working of the pump which
impels- the water for the condensation by
means of an auxiliary engineand the double
connection:of the condenser with the waste-
pipe: of the boiler or boilers and with the
‘iexhaust of the propelling-engine whenever
the safety-valve. is opened the steam:issu-
ing therefrom, instead of being wasted, will
be carried through the condenser and con-
densed, to be returned to the boiler; thus
avoiding the necessity of a separate. supply
of water to make up for the waste by the
escape of steam from the safety-valve, and
-that when the propelling-engine.is at rest the
condenser: can be used- for the distillation
and production of fresh water for any desired
purpose on board ship, for the condenser is
thus, when desired, -rendered entirely inde-
pendent of the propelling-engine. .

By passing the current of steam in a direc-
tion the reverse of the current of condensing-
water.the greatest. amount of caloric is ex-
tracted with the leastamount of water. The
condensing-water in its passage through the
condenser never reaches the point of evapo-

gential pipe ¢ to and through the condenser,.

From: the foregoing it will be seen that by
the pump & constant current, of ‘cold wateris.

of the working of the propellingrengine-of

vacunm thereby produced, thus increasing.

power-is the most needed, whereas if the -
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ration, and therefore mineral and othermat-
ter held in solution will not be deposited to
incrust .the apparatus, and by insuring a
constant and rapid eurrent of water around
the tubes the danger of unequal contraction
and expansion is reduced to the smallest
amount, and so small as to prevent all inju-
rious effects by the mode above described of
connecting one of the diaphragms, to which
“one end of the tubes are attached, with the
cylinder by means of the conical or bentring
or flange. .

Although I have described the use of a ro-
tary pump operated by a reciprocating en-
gine for impelling the condensing-water
through the condenser, I do not, wish to con-
fine- myself to the use either of a rotary
pump or a reciprocating engine for this pur-
pose, as a rotary engine may be substituted
for the reciprocating and a reciprocating
pump for the rotary; but I have described
and represented this arrangement as the one
which I have successfully essayed and deem
the best. Nor do I wigh to confine myself to

the position or construction of the condenser
and its connections, as these may be vari-

ously modified solong as the prineiple of my
invention or any essential part thereof is
preserved. .

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. The combination of the condenser of a
steam-engine for the propelling of a ship or
other vessel with a pump that receives the
condenging-water from outside of the vessel
and causes it to pass through the condenser
when the said pump is operated by an aux-
iliary engine, substantially as herein de-
scribed.

2. The double connection of the condenser—
that is, with the exhaust of the propelling-

-engine and with the boiler——substantially as

described, when the said condenser is com-
bined with a pump that receives the con-
densing-water from outside of the vessel and
is impelled by an auxiliary engine, substan-
tially as described.

J. ERICSSON.
Witnesses:
Jarmrs OTIS SARGENT,
JOHN O. SARGENT.




