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UNITED STATES

PATENT OFFICE.

L. A. DE LIME, OF ST. LOUIS, MISSOURI.

IMPROVED APPARATUS FOR OBTAINING EXTRACTIVE MATTERS FROM SUGAR-CANE AND OTHE
MATERIALS. ' '

Specification forming part of Letters Patent No. 97,059, dated November 23, 1869. o

To all whom it may concern:

Be it known that I, Louls A. DE LiME, of
the city of St. Louis, in the county of St.
Louis and State of Missouri, have invented a
new and useful Apparatus for Obtaining Ex-
tractive Matter from Sugar-Cane and other
Substances; and I do hereby declare that the
following is a full and exact description of the
same, reference being had tothe accompanying
drawings, and to theletters of reference marked
thereon, in which—

. Figure 1 is a plan or top view of the macer-

ating apparatus; Fig. 2, vertical section on
line A B of Fig. 1; Fig. 3, vertical section
through C D of a macerating-tub. It indicates
the construction of the pipes of transmission
of the liquids from one tub to another, as well
as the disposition of the steam-pipes and of
condensation. Fig. 4, horizontal section, fol-
lowing the line E F (see section, Fig. 2) of
the eircle receiving the supports, and main-
taining them the same distance from the cen-
ter of the apparatus.

The nature of my invention consists in a
new and improved method for obtaining ex-
tractive matters from sugar-cane, sorghum,
beets, malt, barks, wood-ashes, earth, and other
materials; and to enable others skilled in the
art to make and use my invention, I will pro-
ceed to describe its construction and opera-
tion.

@ a are rectangular sheet-iron tubs, lined at
the top with an iron coruice; b, double bottom
riveted to the bottom of the tub a. Itis be-
tween these two bottoms that steam is injected
and used to maintain the liquid contained in
the tub a to a temperature above that in which
fermentation can be developed. ¢, iron cornice
riveted to the bottom of the tub to receive the
lower diaphragm d, perforated with holes.
This diaphragm receives the matter to be

. macerated. - ¢, pieces of iron fixed to the dia-
phragms & and f; f, the upper diaphragm,
resting on the two iron piecese e. It is main-
tained on these by two wedges, ¢ i. g, pieces
of iron attached to the hook of the chain '
of the derrick, taking at once the matter con-
tained between the two diaphragms of each
tub; &, cast-iron circle resting on solid cast-
iron wheels J. It is on this circle that every

piece of wood is solidly bolted. 4, second cast-

iron circle fixed on asolid foundation, , of stone

or brick, resting on the soil. It is on this sec-
ond circle that the cast-iron wheels J operate

their movements in rotation, J are the cast-

iron wheels rolling between the two circles &

and i ; K, pieces of iron reaching to the cir-:
cle L.. This circle surrounds the pivot M.

These pieces maintain the wheels J at equal

distance from the center of the apparatus.

All these pieces and their external parts are

fixed to an iron circle, o, which ties them all

together. This circle maintains each wheel-
to the distance assigned to itself. L, rotating.
cast-iron circle, receiving rods. K; m, hollow-
pivot, solidly fixed on the foundation resting

on the soil. It is from the center of this pivot. -
that all the condensations produced by the
steam of the double bottom of each tub are
discharged. n, piece of cast-iron resting on
the fixed pivot m, turning on it in a stuffing-
box with the whole macerating apparatus.
This same piece, which is hollow, receives the
steam produced by the water, which from this
point is foreed into the double bottoms of the
tubs, and through the pipes of transmission of
the liquids from one tub to another. o,several
steam-pipes provided with cocks,. connected
with the double bottoms b, and with the ver-
tical pipes of transmission Q; P, pipes taking
back to pivot m the condensation produced in
the doubie bottoms b; Q, pipe of transmission
of the liquids from one tub to another, each
pipe at its upper part having a vertical cock,
which is used to establish or suspend the cir-
culation. Theliquids come outof the tubin R,.
riseinthepipe Q,and runin the next tub through
that portion of same pipe marked S. AtT the
injection of the steam is made, designed to
heat the liquids-and accelerate the progress
of their action. U,a rotating platform turning
on the pivot m. 1t is on this platform that is
bolted each piece of wood V. YV, pieces of
oak wood, bolted on the upper circle and on
the platform U. The whole is a movable plat-
form. 1tis on these pieces of wood that rest
the ten marcerating-tubs. W, the pipes in

which the steam from the steam-generator en-
ters the stuffing-boxes m and =, and from the
rotating box n is distributed at pleasure to the
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tubs; X, escape-pipe of the condensations of

the pivot m; ¥y, cock used to turn the liquids

out of each tub.

The construction of the macerating appa-
ratus, though simple, needs the greatest care.
It is indispensable that the circles % and 4 be
dressed and turned, likewise the eight cast-
iron wheels, J, the fixed pivot m, and the two
stuffing-boxes. Theplatform U must be turned,
and it is necessary to leave a littlé space in
the turning part on the pivot, for the slight-
est displacement of the.-normal part of the ap-
paratus would break the platformor the pivot.

Therivets inside of theiron tubs must be per-
fectly smooth and even with the iron.

The cocks can be made of east-iron or bronze,
and must be perfectly tight.

Construction of the displacing apparatus.—
The apparatus is composed of ten rectangular
tubs placed circularly on a wood-work, which
is fixed permanently to a cast-iron circle, from
which ecircle each piece of wood converges to,
and is bolted to, a cast-iron platform forming
the center of the apparatus, which reposes on
a hollow pivot solidly fixed to the soil.

A second cast-iron circle, like the first de-
scribed, rests on a stone or brick foundation,
and is fixed to it by solid bolts. Between the
two circles there are eight cast-iron wheels,
maintained by iron pieces, converging to a
movable circle surrounding the pivot. The re-
sult of it is that the whole system of tubs,
placed cirenlarly, rests on the rotating plat-
form, which can tarn to the right or to the
left.

The tubs are connected between them by
cast-iron pipes used to transmit the liquid

<from one tub to another. On the upper part
of each of these pipes is a cock, which is used
to stop the transition of the liquids from
one tub to another. This transmission begins
on the bottom of a tub to the top of the next.
At the lower partofeach pipe of transmission is
a little pipe with a cock, which cock is destined
to inject vertically the steam into the interior
of said pipe. This injected steam in the
liquid, when the apparatus is in motion, ful-
fills two important objeets : first, to carry the
liquids and make them pass rapidly from one
tub to” another; the second is to heat the
liquids and keep them always to a temper-
ature of about 70° Reaumur, this temper-
ature being indispensable to avoid all begin-
ning of fermentation in the saccharine liquids,
and, consequently, avoid all transformation of
crystallizable sugar. In unecrystallizable su-
gar, to reach the same object, each tub has a
double bottom, hollow in its interior. Onein-
jection of steam is directed into the interior

of these double bottoms to heat the liquids,

contained in each tub. ,

It is very probable that the double bottom
is not indispensable to maintain the liquids
to a temperature of 70° Reaumur, and that the
only injection of steam made to the interior of
each tub would be sufficient. Iach tub has,
at its lower part; a discharge-cock. To the

interior of each tub is a cork bored with holes.
It rests on an iron cornice, which sets it apart
a few inches from the bottom of the tub.”
Each diaphragm bears two iron pieces, solidly
bolted.

A second diaphragm, alike the first, rests

‘oii the two pieces at their upper part, and is

maintained on these pieces by means of two
keys passed through the said pieces. It is
between the two diaphragms of each tub that
the matters to be macerated are placed. - Out-
side of the macerating apparatus, and placed
higher, is a reservoir full of water, maintained
to the temperature of 70° Reaumur by an in-
jeeting steam-pipe. Generally this reservoir
is kept filled up by warm water coming from
condensations, &e.

Macerating apparatus.—Generally the sugar-
cane contains water and different salts—
Potash 65 per cent.
Ligneous part................ 17 o« o«
Crystallizable sugar and others 18 ¢ &

100 [£9 4

Plantations well organized obtained gener-
ally of the sugar-cane—

Extracted juice..............: 55 per cent.
Ligneous part................ 17« o«
Juice left in the bagasse or lig- -
neous parts.........-.. . “oob
Total .. ... coeienianns 100 ¢« o«

The general results of a sugar-cane factory
by ordinary process are— '
Extraction of erystallized sugar 6 per cent
Molasses and sirop........... 6 ¢« «
Loss of sugar left in the bagasse 3 ¢
Molasses or sirup left in the ba-

QASNO . oo s e e 3 « o«

Total ....vvoneean oot 18 ¢ &

Risumi.—A plantation of sugar-cane which
produces every year one million two hundred
thousand pounds of sugar and six hundred
thousand pounds of molasses or sirup would

_certainly, if it. was in good. condition for the

extraction of the juice, produce, with the same
quantity of sugar-cane, one million eight hun-
dred thousand pounds of brown sugar and
nine hundred and fifty thousand pounds of
molasses and sirup. There is, then, a loss for

“the manufacturer of about six hundred thous-

and pounds of sugar and three hundred thous-
and pounds of molasses or sirup. The extrac-
tion of all the juice contained in the sugar-
cane would be the greatest industrial pro-
gress realized in the important branch of this
indispensable product. It is to realize this

idea and purposes that the macerating appa-
tus for sugar-cane and bagasse has been con-
structed ; and the following description of this
new and important tool is bound to attract
the greatest attention of all the manufactur-
ers of sugar, molasses, sirups, and aleohol ob-
tained by fermention of saccharine substance.
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To understand very well the operation of
the apparatus it is necessary that each tub
be *provided with a number from 1to 10. All
the tubs are in communication with one an-
other by the pipe of the transmission of lig-
uids. Consequently the cocks of these pipes
are open from the tub No. 1 to the tub No.
10; but the cock of this last one is shut, and
doés mot communicate with the tub No. 1,
all the tubs being loaded with matter to be
macerated, which is maintained between the
two diaphragms of each tub, the warm water
coming from the reservoir to fill up the tub
No. 1, at the same time, by its natural level,
raised from the bottom of the said tub in the

pipe of transmission corresponding to the top-

of tub No. 2, and continuing without inter-
ruption to let the water run into the tub No.
1. This water passes to the tub No. 2, to go
through from the top to the bottom, all the
matter which is in the tub to come again on
the top of the tub No. 3, and operate on this
one in the same manner as thatin the tub No.
- 2, and so on from tub to tub until it reaches
tub No. 10. v

It is easy to understand that the water fall-
ing on the tub No. 1 and passing through the
matter from top to bottom has dlsplaced and
chased before it a great part of the saccharine
liguid which was contained in it, to pass in
the same manner from tub to tub, becoming
richer and richer in its transmission, as the
water meets matter richer and richer in sugar,
arriving finally in the tub No. 10, and fills it
up as the others. If one operator opens the
discharge-cock of the tub No. 10 and examines

the liquid, he will find it composed only of

saccharine gravy, having; as near as possible,
its same density and, consequently, the same
.saccharine richness that the natural juice has
directly extracted from the matter itself, If,
on the contrary,you open the discharging-
cock of tub No. 1 and weigh the liquid you
have taken out of it, you will find its density
reduced, as at 0, to the areometer Baumé—
that is to say, that the matter contained in
this tub is completely extracted, and does not
contain a particle of sugar.

It is easy to be convinced ‘of this fact bv
taking some of the matter and pounding it in
amortar, pressing itstrongly. Takingthe juice
and submitting it to the areometer, you will
obtain for the Jiguid of the said tub No.1, 0 to
the areometer, for it would have been dis-
placed and carried toward the tub No. 10.

It is easy to see, after what has been ex-
plained, that the principle of the apparatus
is this: The liquids, in their progressive
transmission, become richer and richer to the
point . of becoming natural juices, while the
matter going in an opposite direction becomes
80 poor that they do not contain any particle
of sugar.

It is when all the tubs have been filled up,
as it has been explained, that the apparatus
is in its continuing and manufacturing pro-
gress.

o

In fact, all the tubs rest on a movable plat-
form resembling the turn-table of ‘a railroad,
and the tub No. 1, discharged of all saccha-
rine or extractive- prlnclple matter, will take
the place of tub No. 10, to be recharged with
richer matter. By this same movement of the
platform the tub No. 2 has taken the place of
No. 1, taking care to intercept, as it has been
already said, the communication of the liguid
between the new tub bearing the No.1 and
10,

Again, you let run the warm water on the
tub No. 1, which, by.its natural level and by
the eJectlon of steam in the pipes, displaces
successively from one tub to another tub- the
liquids which are contained in them, arriving
finally at the tub No. 10, where is received
the juice which is extracted by the discharg-
ing-cock.

If the juice decrease in degree, and is infe-
rior to the natural juice, you shut the dis-
charge-cock of tub No. 10, and stop the water
falling on the tub No. 1, and discharge this
tub of its extractive prmclple, and put the ap-
paratus in motion. .

To reach a tenth of its revolutlon, you re-
charge the tub which has taken: the place of
the one bearing precedently the No. 10; you
let run the water on the new tub No. 1, and
so on, continuing the operation, which cannot
be stopped but by want of matier to be macer-
ated.

The matter taken off of the tub No 1,as it
has been said, each tub, by the: movement of
rotation of the apparatus, ‘becoming, in its

.turn, tub No. 1, containing no more sugar and

being perfectly worthless, the. result is that
the extraction of the sugar contained in the
matter submitted to the apparatus is com-
plete. The matter so operated upon is always
taken off to the same point—that is to say,
from the tub No. 1.

The taking off of this matter is made by
the use of a little derrick, and at once, this
matter being between the two diaphragms.
The chain of the derrick is terminated with a
hook, which can be attached to the iron piece,
bmdmg together the two iron pieces fixed to
the diaphragms.

In the operation of the apparatus the re-
moval of the worthless matter and the chang-
ing of the tub receiving the rich matter ought
to be executed rapidly if you wish to macer-
ate a notable quantity of matter in a given
time.

The preparation of the sugar-cane before it
is submitted to the maceration consists in a
pair of cylinders, employed in the actnal pro-
cess to crush the cane between these two cyl-
inders, This operation has for-its object to
break the bark and open its envelope. When
it is then prepared and submitted  to the
maceration, you let run the hot water on the
cellular part containing the saccharine liquids,
which liquids are displaced by the water tak-
ing their place. 1t is not necessary that the
sugar-cane be submitted te a great pressure.
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It needs simply to be crushed. It is very
probable that under a light pressure it will
run very little juice. In all cases this juice
can be mixed with those of the maceration.
In the case where the bagasse, which has
until the present time been completely aban-
doned, it would suffice to place this bagasse
in the maceration-tub, when it runs off the
cylinder and between the diaphragms of each
maceration-tub. This bagasse, which has
been considered as unproductive, would cer-
tainly give juices as rich as those coming di-
rectly from the cane.

In conclusion, by the maceration of the

. bagasse two thousand pounds of this matter
contained— ’

Inligneouspart................ 756 pounds
And in saccharine juice........ 1,244«
Total ... ... ..., 2,000 o«

This number demonstrates in an evident
manner all the importance of this new mode
of application of the maceration of the sugar-
" caneand bagasse. The juice coming from the
bagasse can be transformed by the ordinary

Process in sugar, or can be distilled after their

aleoholic fermentation. - '

It is very important to notice that, by the
action of the heat on the saccharine juices of
sugar-cane,sorghum, and others, the vegetable
albumen and the chlorophile are coagulated
and filtered in passing from tub to tub through
the ligneous matters contained between the
two diaphragms of the macerating apparatus,
and if the operation is well managed the juices
must be perfeetly bright, consequently ready
for evaporation, then saving the defecation of
liquids.

As for' the other substances for which the
macerating apparatus is employed with great
success, they need only before to be put be-
tween the two diaphragms to be coarsely
ground, avoiding as much as possible the fine
powders, the malt to be crushed coarsely be-
tween two cylinders, the bark, as oak, &c.,
all the roots, woods, and plants, &c., coarsely
ground. ,

Ashes and othersaline substances dissoluble
in hot or cold water will be ground in accord-
ance with their cohesive properties.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is— :

1. The apparatus herein described for ob-
taining extracts, the same cousisting in the
combination of a series of extractors, to oper-
ate successively, as described.

2. The combination, with the tubs or vessels
a,as described, of pipes for liquids and steam,
S0 as to operate as described. - )

3. The process herein described of using
steam and water of high temperature, so as to
obtain extractive matters from solids, in the
manner set forth. :

4. The arrangement of pipes and cocks, so
that the lignid is forced automatically from
one vessel to another, as described.

5. The combination of a series of vessels
with a revolving table, as deseribed.

This specification signed and witnessed this
18th day of August, 1369.

‘L. A. DE LIME.

Witnesses: ‘
T. C. CoNNOLLY,
PeETER F. WILSON.




