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'UNITED STATES

PATENT OFFICE.

FRANCIS B. STEVENS,

OF NEW YORK, N. Y.

IMPROVEMENT IN CONDENSERS OF STEAM-ENGINES.

Specification forming pel't of Letters Patent No. 39,429, dated Angust 4, 1863.

1o all whom 1t may concerw:

Be 1t known that I, FRANCIS B. STEVENS,
of the city, county, and State of New York
- bhave invented anew and useful Improvement
i Steam-Eungines; and I do herebyv declare

that the following is a full and exact desecrip-#|

tion thereof, reference being had to the accom-
panying drawings, and to the letters of refer-
ence marked thereon.

It has heretofore been proposed to withdraw
the steam from the cylinder of a steam-engine
Ly two successive discharges, by means 01‘ two
sets ofeduction valves, Lhe ﬁrgt set opening and
closing before the ldSt set commence to open,
the eduction-valves opening after the indue-
tion-valves have closed. I will in this speci-
fication refer to this action as a ‘“double educ-
tion,” and I will call the first of the two succes-
E-ive discharges the ‘“first eduction,” and I will
call the otherdischarge the “second eduction.”

An apparatus has been attached to con-
densing steam-engines that cools the water
delivered from the hot-well, so that this cooled
- watercan be again injected into the condenser.
I designate thisapparatus by theterm ¢cooler,”
and 1 refer to the patent granted in Enﬂlaud
to William Symington, A. D. 1835, and num-
bered 6,925, and to the patent gran fed to
- Thomas Howald in KEngland, A. D. 1846, and
numbered 11,141, and to the patent granted
to Francis B. Stev ens in ‘the United States
on the 3d of December, 1861, and numbered
53,307, as examples of diﬁ'ere-n-t-forms of coolers.

My improvement consists in diminishing the
amount of surface required in a surface con-
denser orcooler without impairing the vacuum
10 the ordinary or common condenser of the
engine; and this I do by combining a surface
condenser or coolcr with a double eduction.
I make this combination by condensing in an
additional condenser—either by surface con-
densation orby a cooler—the steam discharged
irom the cylinder by the first eduction, and
by maintaining in this additional condenser a
temperature higher than that maintained in
the ordinary or common condenser, and by
delivering into the ordinary or common con-
denser the steam discharged from the cylin-
der by the second eduction. I thus increase
the difference between the average tempera-
ture of the steam to be condensed or of the
water to be cooled, and that of the cooling
water, and thereby diminish the amount of

cooling-surface required without impairing the

vacuum in the common condenser.

- Iigure 11s a vertical drawing of an applica-
tion of my improvement, the two condensers,
with their channel- wavs, alr-pumps, and hot-
wells, being shown in section. A is the addi-
tmna,l condenser into which the steam is dis-
charged from ‘rhe cylinder of the engine by
the ﬁr&t eduction. B 1s the common con-
denser, into which the steam is discharged
from the cylinder of the engine by the second
eduction. C 1s the air-pump of B. D is the
hot-well of B. E is the air-pump of A. T is

tne hot well of A, G is a pipe leading from

the hot-well of condenser B and terminating
in the jet of condenser A. H is a pipe form-
Img a cooler, the greater portion of this pipe
bemn‘ supposul t2 be immersed in water colder
than the water contained within it. T is the
feed-pipe, attached to the hot well of con-
denser A 1n order that the feed-water may Le
drawn off from the hot-well, in which the tem-
perature of the water is the highest. This
pipe 1s shown attached to the Lot- well above
the level at which the water is delivered into
the pipe H.

In this application of my improvement the
operation is as follows: The water from the
hot-well of condenser B is led by the pipe G
to the condenser A, and counstitutes the injec-
tion-water of this condensel, and, being drawn
from this condenser by the air-pump E, is de-
livered into the hot-well I and into the cooler
H at a temperature higher than that main-
tained in the common condensel B, and after
being cooled in tbe cooler H the WELtBl 1s led
to condenser B, and constitutes the injection-
water of this condenser, the same water thus
acting successively as the cooling water for
both condensers. The pipe I being attached
to the hot well IFabove the level at which the -
pipe H is attached, the water in the hot-well
B can thereby be prevented from falling below
the level of the pipe H.

Fig. 2 18 a vertical drawing of another ap-
blication of my improvement. In this appli-
cation the pipe L forms the cooler tnat cools
the water taken from the hot-well F of the
additional condenser A, and that is then re-
turned, cooled, to this condenser A, and the
pipe K forms the cooler that cools the water
that 1s taken from the hot-well D of the com-

mon condenser B, and that is then returned,
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cooled, to this condenser B. The feed-pipe 1
i1s attached to the hot-well I of eondenser A
above the level of the pipe L. The two hot-
wells are connected by the pipe M, in order
that the amount of water added to condenser
B by the condensation of steam therein may
be led to the hot-well I of condenser A, so
that 1t may be returned fo the boiler.

in Kig. 2, the pipe L can be disconnected
from the hot-well ¥ of the additional con-
denser, and can be counected, instead, to the
pipe delivering the steam discharged from the
cylinder by the first eduction. This steam
will then be condensed by surface condensa-
tion while passing through the pipe L, and in
like manner the pipe K may be disconnected
from the hot-well D, and connected, instead, to
- the pipe delivering the steam discharged from
tne cylinder by the second eduction. One

double-acting air-pump, connected at one end’

with the hot-well D and at the other end with
the hot-well I, can, if desired, be used instead
-of the two single-acting pumps C and L.

If my invention is applied to two condens-,

ing-engines connected together—such, for 1n-
stance,as thedouble enginesused in steamers—
then the apparatus can be very greatly sim-
plified by employing the condenser, channel-
way, air-pump, and hot-well of one engine to
condense the steam discharged by the first
eluction from the cylinders of both engines,
and by employing the condenser, channel-way,
air-pump, and hot-well of the other engine to
condense the steam discharged by the second
“eduction from the ew;]mderq of both engines.
Thus, if in either of the above applications A
were the condenser of one enﬂ‘lne, and B the
condenser of the other engine, then the first
eduction from both engines must be delivered
into condenser A, and the second eduction
from both engines mnst be delivered into
condenser B. If the steam discharged from
the cylinder by the first eduction 1s taken
from the c¢ylinder on the induction side of the
piston, a certain amount of power must be lost,
and therefore the untility of having two educ-
tions must, in such case, depend upon the
amount of the loss of power In comparison
with the advantages to be gained by heating
the feed-water or by diminishing the amount
of surface required in a surface condenser or
cooler. The amount of this loss of power can

be approximated to by thefollowing method: |
Fig. 3 shows an ordinary indicator-card of

a condensing-engine, the line of the stroke A

B being divided into tenths by the lines of

pressure a a, b b, ¢ ¢, d d, ee,ff, g4, hh,t,
and km. Now if one thlrd of the weight of the
steam 18 supposed to be taken from the ¢ylin-
der on the induction side of the piston, then
the pressure at the end of the stroke of the
piston will be about two-thirds of the press-
ure k m, and will be represented by the press-
ure & [; and if the first eduction commences
when the piston has completed eight-tenths

of its stroke, and is at & h, then the power lost

compared to the whole power will be as the
area h [ m, compared to the area of the whole
indicator card and, again. if the first educ-

tion commences when the piston has com-

pleted nine-tenths of its stroke, then the ratio
of the power lost will be to the whole power
as the area of ¢ { m is to the area of the whole
indicator-card, the loss being in the first case
about one per cent. of the whole power and
in the second case about two per cent. of the
whole power, while one-third of the welght of
the steam used by the engine (and conse-

quently abour one-third of the heat contained
in the steam used by the engine) is withdrawn
by the first eduction.

What I ¢laim as my invention is—

1. The general arrangement, construction,
and combination for increasing the average
difference between the temperafture of the
steam to be condensed or of the water fo be
cooled and that of the cooling water by the
combination of a cooler or of a surface-con-
denser with a double eduction, in the manner
herein described.

2. In connection with the combination of a
cooler with a double eduction, the arrange-
ment by which the water taken from the hot-
well of the common condenser is injected into
the additional condenser,in the manner herein
described. | |

3. In connection with the combination of a
cooler with a double eduction, the arrange-
ment by which a separate cooler is used for
each condenser,in the manner herein described.

4. Delwermg the steam discharged by the
first eduction from both the cylinders of two
connected condensing- -engines into-one con-
denser, and by delivering the steam dis-
charged by the second eduction from both
these cylinders into another condenser, in the
manner herein deseribed.

New York, May 8, 1363.

FRANCIS B STEVENS.

Withesses:

- JAMES A. STEVENS
ALBERT S. KASUM.
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