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UNITED STATES

PATENT OFFICE.

AUDLEY H. STOW,

OF BALTIMORE, MARYLAND.

CAUSTIC-SODA STEAM-ENGINE.

SPECIFICATION forming part of Listters Patent INo. 381,967, dated May 1, 1888,

Application filed April 22, 1887. Serial No. 235,819,

To all whom it may concerm:

Be it known that I, AUDLEY H. Stow, a
citizen of the United States, residing in Balti-
more, in the State of Maryland, have invented
an Improved Caustic-Soda Steam-Generator,
of which the following is a speclﬁcamon

My invention relates to animproved caustie-
goda steam-generator in which steam is gen-
erated by means of one or more “‘ caustic-soda’’
tanks, in connection with a reservoir for the
concentrated solution of caustic soda and a
receptacle for the diluted solution, so con-
nected together by pipes that the solution in
each caustic-soda tank may be renewed as fast
as necegsary by the inflowing of a stronger so-
lution; and the object of my invention is to
malntam a constant percentage of caustic soda
in golution in each caustic-soda tank, whereby
the steam-pressure. in the 1mmersed boiler
may remain eonstant. I attain this object by
the invention illustrated in the accompanying
drawings, in which--

Figure 1 is a perspective view of my im-
proved caustic sodasteam-generator, (consist-
ing-in this case of three caustlc soda tanks, a
reservoir, &e.,) and Fig. 2 a vertical section
along the line X in Fig. 1.

The closed tank A, of boiler-iron or other
material, is the 1eservou" in which is placed
the solutlon of caustic soda after it has been
concentrated for the purpose of generating
steam. A pipe connects the reservoir A and
the first caustic-soda tank, B, communication
being controlled by an automatlc regulator,
as shown in Fig. 2. Bach of the three caustic-
soda tanks B, (‘ and D, which form the ‘““se-
ries’’ in this case, contains a solution of caus-
tic soda and incloses an immersed steam-
boiler. A second pipe connects Band C, a
third pipe C and D, while a fourth pipe con-
nects D and E, the reeeptacle for the diluted
solution of caustic soda. From ¥ the diluted
solution of caustic soda goes to be reconcen-
trated, and is then returned to A.

My caustic-soda steam-generator may con-
sist of one, two, three, or more caustic-soda
tanks so joined together by pipes as to form
a series. IExceptthe case where the generator
consists of one caustic-soda tank, a descrip-
tion of my generator as consisting of three,(3,)

ag is illustrated in the drawings, will serve for

(No model.)

all cases. For this reason I will first explain
the cage where three caustic-soda tanks are
used, when a few words only in regard to the
case when one alone ig used will be necessary.
An actual example, then, will perhaps best
serve to explain the general method of pro-
cedure.

Suppose A has been filled with a seventy-
six-per-cent. solution of caustic soda, the di-
lution not to proceed beyond, say, fifty per
cent. The final dilution can be limited in
two ways ap least—first, by placing in B an
automatic regulator which will maintain in
solution in that tank any percentage of caus-
tic soda which may be decided upon, and, sec-
ond, by placing in D such a device. While I
prefer to place such a device in D, the case
is simpler to explain where the automatic reg-
ulator is placed in B. The drawings have
been executed accordingly.

In my invention the spent steam is divided
into as many (in the drawings three) equal
parts as there are caustic-soda tanks, (if there
are more than one,) the solution in each ab-
sorbing just one such equal part. Hence, if
thirty pounds of spent steam pass through the
exhaust-pipes in a certain number of minutes,
in this same time the solution in each of the
three caustic-soda tanks B, C, and D will ab-
sorb just ten pounds of spent steam. If, then,
my automatic regnlator be adjusted for a
sixty-five- -per-cent. solation, sixty pounds of
the solution in A (seventy-six per cent.) must
be let into B in the time the solution in B ab-
sorbs ten pounds of spent steam, as these to-
gether are equivalent to seventy pounds of a
sixty-five per-cent. solation.

Suppose B had been filled with a smtv
five-per-cent. solution. This makes seventy
pounds of a sixty-five-per-cent. solution that
passes into C, while the solution in C absorbs
ten pounds of spent steam, together equiva-
lent to eighty pounds of a ﬁfty-six:-per-cent.

| solution.

Suppose C had been filled with a filty-six-
per-cent. solution. This makes eighty pounds
of a fifty-six-per-cent. solution that passes into
D, while the solution in D absorbs its ten
pounds of spent steam, together equivalent to
ninety pounds of a fifty-per-cent. solution.

Suppose D had been filled with a fifty per
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cent. solution. This makes ninety pounds of a
fifty-per-cent. solution that passes into Ein the
timethirty pounds of spentsteam are absorbed
in B, C, and D together. This ninety pounds
of a fifty-per-cent. solution, on ‘losing thirty
pounds of water in the reconcentration, will
be returned to the reservoir A as sixty pounds
of a seventy-six-per-cent. solution.

It can be shown in this way, as well as prac-
tically, in such a case as the above that a con-
stant percentage of caustic soda being auto-
matically maintained in any one tank, the per-
centage of caustic soda in solution in every
other tank in the series will remain fixed.
Changing one will change all. - However, in
practice there will be slight variations in the
degree to which the solution is concentrated
before being returned to the reservoir.

Ifthe antomatic regulator be placed in the
first caustic-soda tank, the resulting varia-
tions in the last tank will be considerable and
will lead to loss of effectiveness as a heat-en-
gine, whereas if the automatic regulator be
placed in the last caustic soda tank the re-
sulting variations will be greatest in the first
tank, but will not lead to loss of effectiveness
as a heat-engine, and may therefore be disre-
garded for our purpose; hence, to maintain a
constant percentage of caustic soda in each
tank of the series, it is in practice only neces-
sary, first, that the solution in each caustic-
soda tank shall absorb an equal share of the
spent steam, and, second, that a constant per-
centage of caustic soda be maintained in the
last tank by some antomatic device.

Division of .spent steam.—That the solution

in each tank of the series may absorb an equal
share of spent steam, all the exhaust-pipesare
led into a common compartment, R, which is
connected with each tauk at the bottom by
pipes of the same size, so that the exhaust-
steam may distribute itself equally to each.
In addition to using the same size, more deli-
cate adjustments can be made by placing a
valve in each pipe, by which the internal re-
sistance can be increased or diminished at will.

Automatic regulator—The specific gravity
of an agueous solution of caustic soda depends
upon the percentage of caustic sodain that solu-
tion;hence theabsorption of steam by such aso-
lution lowers its specific gravity, while the ad-
dition of a stronger solution increases it. A
large hollow float (which is to be immersed in
the solution in question) and a solid-metal
sinker can be attached to a lever controlling
an admission - valve, so as to automatically
maintain a constant percentage of caustic soda
in solution. The percentage which this de-
vice will maintain in a tank can be changed
at will by altering the relative distances apart,
the relative sizes, or both, of the float and
sinker, &e. Such a device is shown in posi-
tion in Fig. 2. 7isthe solid sinker; 8, the hol-
low float, As the solution in B becomes di-
luted, the longer lever-arm will fall, owing to
the lessened buoyancy of the float, at the same
time allowing the solution in A to enter B.

‘When the perceutage to be maintained in B
is again reached, owing to the stronger solu-
tion admitted from A, the longer lever-arm
will rise, owing to the now-increased buoy-
ancy of the float, thus closing the admission-
valve. In this way any desired percentage of
caustic soda may be maintained in solation in
any tank.

Utilization of steam.—When steam is passed
intoacooled solution of caustic soda,the caustic
soda condenses the steam, thus liberating its
latent heat and at the same time raising the
temperature of the solution, whereby f(resh

steam may be generated inan immersed boiler.

Given a cerfain percentage of caustic soda in
solution, there is a certain maximum pressure
under which the water in the immersed boiler
will continne to boil. The percentage of
caustic soda in each of the three tanks B, C,
and D being different, the pressures of steam
in the three boilers I, IT, and IIT will also be
different. Inthe casesupposed the maximum
pressure for a sixty-five -per cent. solution (in
B) wouid be about eight atmospheres, for a
fifty-six-per-cent. solution (in C) about six, and
for a fifty-per-cent. solution (in D) some four
atmospheres. Asrepresentedinthedrawings,
the high-pressure steam in I acts upon the
high-pressure piston in F alone, the medium-
pressure steamin ITupon the medinm-pressure
piston in G alone, and the low-pressure steam
inIIT upon the low-pressure piston in H alone,
the spent steam from each of the three cylin-
ders going to R direct. This is certainly the
simplest way to use steam of three different
pressures, and may proveto bethe bestadapted
to a caustic-soda steam-generator; but the fol-
lowing method, based upon the triple-expan-
sion system, also suggests itself: The high-
pressuresteam drivesthe high-pressure piston
and iscuf off at the end of the full stroke. The
steam now in the high-pressure cylinder FFex-
pands into the medium-pressure eylinder G,
and from there into the low-pressure cylinder
H. The spent steam now in the three eylin-
ders goes to the compartment R, and from
there equally to each of the three tanks B, C,
and D. The medium-pressure steam in II now
drives the medium-pressure piston, and is cub
off at the end of the full stroke. The steam
now in the medium-pressure cylinder expands
into the low-pressure eylinder, the steam from
both then going to R, as before. The low-
pressure steam, alter acting upon the low-
pressure piston, goestoR, asbefore. Whilethe
increased economy would of itself recommend
this system, the resulting decrease in the spent
steam might be aserious objection in a caustic-

soda steam-generator.

In place of three causlic soda tanks, one,
two, four, or evenmore, may be used. Ixcept
when a single caustic-soda tank is used, the
method of procedureis inall cases exactly simi-
lar. A few additional words will serve to ex-
plain thedifferences when a single caustic-soda
tank is used. The single tank—as B, for in-
stance—is connecteddireetly withthereservoir
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by one pipe and with the dilnte-solution tank
by another pipe. The spent steam is not di-
vided into equal parts, but all passes imme-
diately into the solution in thetank in question,

‘The regulating device can be arranged so as

to elbhel adxmt the stronger solution in the
reservoir as needed, or to allow the solution in
the caustic-soda tank to flow out as it becomes
too dilute, the stronger solution then flowing
in by gravity as room is made for it.

Wiliile my invention most resembles thab
patented by Mr. Honigman in the case where

- a single caustic-soda tank is used, the points

s

20

25

30

40

of difference can also be most easﬂy seén in
this case; Tn both cases, then, a single tank
containing asolution of caustic soda Sln[‘Oll[ldS
the one steam boiler. ~ In Mr. Honigman’s

“patent; this caustic-soda tank is complete by

itself, while in my invention it can only act
in connectlon with a reservoir, a dilute-so-
lution receptacle, and connecting- pipe, and,
farther, -a solution of caustic soda which has
been cqncentrated for the production of steam
is first placed in a reservoir and not in a tank
surrounding a steam-boiler. - Such a solution
is used for the production of steam by flowing
through one or more caustic-soda tanks, there-
by counteracting the absor ption of spentsteam.
The level of the solation in each caustic-soda
tank remains practically the same, and does
not rise in proportion to the water absorbed,
as in. Mr. Honigman’s. The solution in each
caustic-soda tank is renewed not by empty-
ing and refilling, but by the (practically) con-
tinual (pama]) dxsp]acemenb of the solution
:g? each by the inflowing of a stronger solution,

c.

In a possible case where a large gquantity of
solution would not cause a proportionate

amount of inconvenience I prefer to use a sin-’

gle tank, and to replace the more expensive
(austlc soda by the cheaper calcium chloride.

- In such a case calcinm chloride can replace

50

caustic soda without loss of effectiveness as a
heat-engine, as a small range of dilation will
answer the purpose. For instance, in the case
supposed, the sixty pounds of a smty five-per-
cent. caustic-soda solution might be replaced
by one hundred and eighty pounds of a satu-
rated calcium-chloride solution, the amountof
spent steam to be absorbed—thirty pounds—
remaining the same in each case. Fu¥ther,

.- whenever caustic soda is spoken of in connec-
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tion with a caustic soda steam-generator it is

presupposed that any of these substances

which act in thesame way in condensing spent
steam—such as calcium chloride—may besub-
stitnted for the caustic soda, if desired. The
form of boiler can also be varied, as desired.
A tubular boiler with a number of small lon-
gitudinal flues set on end is to be preferred.
Iuthisspecification by a “‘caustic-soda’’ tank
is meant a tank of boiler-iron or other suitable
material which holds a solution of caustic soda
and ‘incloses an immersed steam-boiler, the
caustic-soda solution being intended to gen-
erate live steam in the boiler by condensmg

spent steam. By a ‘‘series’” is meant the com-
bination of two or more caustic-soda tanks, one
pipe connecting the first caustic-soda tdnk
with the second a second pipe connecting the
second caustie- soda tank with the thnd if
there are three, and so on in exactly the same
way, if there are more, until all are so con-
nected.

I am aware that previous to my inveniion
caustic-soda steam-generators have been in-

-vented in which live steam is generated by

the condensation of spent steam in a solution
of caustic soda surrounding a steam-boiler. I
therefore do not claim cwustnc soda stcam-gen-
erators, broadly; but

What I do claim asiny invention, and desue
to secure by Letters Patent, is—

1. In a caustic-soda steam-generator, the
combination of a reservoir, a caustic-soda
tank, and a dilute-solution tank, the caustic-
soda tank being connected with the reservoir
by one pipe and with the dilute-solution tank
by another pipe, whereby the stronger solution
in the reservoir may flow into the caustic-soda
tank, there counteracting the absorption of
the spent steam, and at the same time causing
an overflow into the dilute-solution tank, as
deseribed.

2. In a caustic-soda steam-generator, the
combination of a reservoir, two or more caus-
tic-soda tanks, and a dilute-solution tank so
arranged and ‘connected together in series by
one or more pipes that the solution in each
caustic:soda tank may be renewed by the in-
flowing of a stronger solution, and an equal
share of the spent steam being absorbed by
the solution in each caustic-soda tank, where-
by a concentrated solution of caustic soda in
generating steam will undergo a progressive
dilution, as desecribed.

3. In a caustic-soda steam-generator, the
combination of a reservoir, one or more caus-
tic-soda tanks, and a dilute-solution tank, all
so arranged and connected together by pipes
that the absorption of spent steam may be
counteracted by the inflowing of a stronger so-
lution, all essentially as descrlbed

4. In a caustic-soda steam-generator, the
combination of a reservoir, one or more caus-
tie soda tanks, and a dilute-solution tank, a
first pipe connecting the reservoir with the
first caustic-soda tank, a second pipe connect-
ing the first tank with the second, and so on,
if there are more, until all are so connected,
a last pipe connecting the last caunstic-soda
tank with the dilute-solution tank, whereby
the absorption of spent steam may be counter-
acted by the inflowing of astronger solution,
all substantially as set forth.

5. In a caustie-soda steam-generator, the
combination of a reservoir -for the concen-
trated solution, one or more caustic-soda tanks,
and a tank for the diluted solution, a first pipe
connecting the reservoir with the first tank,
a second pipe connecting the first tank with
thesecond, and so on until all are so connected,
a last pipe ‘connecting the last caustic-soda
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tank with the :dilute solution tank; whereby
the absorption of all the spent steam in the
one caustie-soda tank, or of an equal share in
each, may be counteracted by the inflowing of
a stronger solution, and a constant percentage
of cansticsoda being automatically maintained
in one tank, preferably the last if there are
more: than one, whereby the pressure of the
steam in- the single immersed boiler or in each
boiler: may remain constant, all substantially
as described.

6. In a caustic- soda steam generator, the
combination of a reservoir, one or more caus-
tic soda tanks, and a dilute-solution tank, all
so arranged and connected together by pipes
that the absorption of all the spent steam in
the one caustic-soda'tank, or of an equal share
in each, may be counteracted by the inflowing
of a stronger solution, and a constant per-
centage of caustic soda being automatically

maintained in one tank, preferably the last if
there are more than one, whereby the pressure
of the steam in the single immersed boiler or
in each boiler may remain constant, all sub-
stantially as set forth.

7. In a caustic- soda steam-generator, the
combination of two or more caustic-soda tanks
so.arranged and connected . together in series
by one or more pipesthat thesolution in each
tank may be renewed by:the inflowing of a
stronger solution, and an equal share of the
spent steam: being absorbed by the solution in
each tank, whereby a concentratedsolution of
caustic soda in generating steam may undergo
a progressive dilution, all as set forth.

AUDLEY H. STOVW,

Wiilnesses:
J. H. B. Harr,
W. B. SAUMENIG.
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