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UNITED STATES

PATENT OFFICE.

HENRY BESSEMER, OF BAXTER HOUSE, OLD ST. PANCRAS ROAD,
- : ' ENGLAND. ‘ :

IMPROVEMENT IN MACHINES FOR EXPRESSING CANE-JUIGE.

- » ‘Specification fox‘,xnihg‘.pai't of .Letbe;'s Patent No. 8,83%, dated June 3, 1851,

To all whom it may concern: . . =
- Be it known that I, HENRY BESSEMER, of

‘Baxter House, Old 8t. Pancras Road, in the.
county. of Middlesex; England, engineer, 2,

subject of‘the Queen of Great Britain, have in-

‘vented or discovered new and useful improve-’

ments in the methods of -extracting saccha-
rine juices from the sugay-cane, as also in the

‘machinery. ¢r apparatus ‘employed therein;

and I, the said HENRY BESSEMER, heréby de:

clare that the natureé of my invention and the

manner in which the same is o be performed
are.fully described and ascertained -in and by
the present specification thereof, reference be-
ing had to the drawings hereunt¢ annéxéd—
that is to say:" o o

‘The cane-mills now generally employed for
extricating the saceharine juices from the su-
gar-cane consists of anarrangement of rollers,
the number and position of which are varied,

. but most commonly three rollers are used, and

arranged so that the canes are pressed a sec-
ond time in passing through the spaces be-
tween them, which spaces are.increased or di-

‘minished by regulating wedges orscrews. The -
_canes are fed endwise in between them Dby

hand,.several passing through at one time,
crossing each other occasionally in all direc-
tions. The expressed juice runs into a re-
‘ceptacle below, and the refuse caiie.or ba-
gasse passes out on ‘the opposite side of the
machine. ' Cane-mills of this description are
subject to various defeets, which I will here
briefly point out, in order to show more clearly
theé nature of the present invention, which has.

for its object to lessen or entirely remove these ,

. defects. -~ In order to extract the juice from a
cang by megns of a rolling-mill, it is obvious
‘that the rollers must be .seb sufficiently eclose
to give a very tight pinch; but thé rollers must

- 106 be too close, inasmiich as too hard press--

ing of the cane extracts certain gther matiers
~therein contained which are found to be highly
“prejudieial to the saccharing juice. Itis there-

fore clear that to produce the besh effect the

rollers should be set at a certain ascertained

distanceapart, which distance ought, of course,

“to depend on thethickness of the cane, for, sup-

pose two rollers are_placed so as to produce:

the best effect on a cane.of oneand g half inch
in-diameter,;an@ that-in the"course of work

two canes passthrough together, one of which
is an inch thick and the other two inches, it -
mustfollow that both will be done imperfectly,
since their respective bulks are as four to one, .
the small one being only partially pressed,
and. a small portion of the saccharine juice ex-

.tracted, while from the larger ome & larger

amount of saccharine juice will be expressed,
but mixed with much of the foreign and inju-
rious ‘matters before referred to. ‘Further,.
when & cane is passing between a pair of roll-
ers the pressure at any-gne time does not ex-
tend to more than two or three inches of its
length, and the extreme pinch is exerted ona
mere line only where the- rollers approach

-nearest together, the pressure gradually de-

creasing on each side of the center of press-
ure. . Now, when rollers.of two feet diametber-
are making ten revolutions per minute, the -
‘surfaces, and consequently anything passing .
between them, must be moving at a rate ex-
ceeding one foot per- second; therefore, if we
assume that the effective pressureupona cane
amounts to three lineal inches at one-time, it
is elear that one quarter of a second only is,
allowed for expressingthe juice from each poz-

‘tion ‘of ‘the cane under operation, a. period”

‘wholly inadequate to effect the thorough
displacement of the fluid from the congeries of
cells in which it iscontained.  Anotherserious
defect of the roller-mill is the extraordinary
facility it affords for the reabsorption, of the
Jjuice after it has been ‘once expressed. ' The
cane, itis well-known, consists of an cuter rind

-enveloping a spongy cellular mass; which con-

tains the saccharine juice.” The spongy mass

[ possesses - 4 considerable amounnt of elasticity

when deprived of the juice, and as the cane
-emerges from iis momentary pressure between
the rollers. this elasticity cauges. the cane to
expand in the same way as sponge does when

relieved from pressure; when it reabsorbs the

Juice.which is flowing in‘contact with it among
the rollers, and théiéBy not.only wastes the

Juice but teavesthe refuse cane 50 impregusted
with it that it is found necessary to spread the

‘¢ane trashin the mill-yard, tobé dried by the
sun before it can e burned. I have before

“stated that the pressure on 2 cane while pass-

Ing betweenthe rollers of 2 mill will always be

-in proportion to the relative thickness or di-
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ameter of the cane and the amount “of space | and ¢, cast ‘upon those sides of' them which-

between the rollers; but the amount of press-
ure exerted upon the different parts of the eane
is far from equal, since the rind and knots are
more hard and woody than the rest of the cane,
and are therefore-subjected to a much heavier
pressure than the intermediate parts, which are
composed, chiefly, of soft cellular matter and
juice; and thus it is that so much green wax,
chlorophyl,and other objectionable matters are
expressed from the knots and rind, which
should, if possible, have escaped pressure al-
- together. The superior hardness and solidity
of these cause the roller to exert a far greater
pressure upon them, by which the injurious
“matter before referred to are expressed, the
juice greatly contaminated, and the power of
"the mill absorbed. This defect is'common to
all roller-mills however, the rollers  may ‘be
varied in number or position.. Lastly, the ac-
tion of the rollers upon the canes when greab
or repeated pressure is exerted tends to lacer-
ate them to a considerable extent, causing
thereby many of the larger fragments to fall
into the juice, and forcing out and mixing
" with it innumerable small pieces of the-deli-
cate cellular tissues of which the structure of
- the cane is chiefly composed, the mixture of

which with the juice greatly increases its tend--

engy to fermentation, and impedes the process
of defecation. ) » ‘

Having thus briefly pointed out the more
-prominent defects in the existing roller-mills,
I will now proceed to describe the means by
which I propose to remedy them.

In the drawings hereunto annexed, I have
represented a cane-press intended to be worked
by steam-power, the steam machinery being
combined therewith in one framing and with-
oub any intermediate gearing. . ’

Figure I represents a side elevation of the
cane-press; Fig. II, a plan; Fig. III, a longi-

tudinal section on the line X Y of Fig.-1L..

Tig. IV is a longitudinal section of two tubes

in the line X Y of Fig. VII. Fig.V isa plan

. of the same. Fig. VI is a vertical longitudi-

nal section on the line X Y of Fig. V. Fig.-
VII is a side elevation of one of said tubes;
and similar letters indicate similar  parts

throughout the figures. R
A.is a strong iron frame or bed-plate,-cast
in one piece. B B and C Care four gun-metal
tubes or trunks placed above the cross-pieces
A’, which also form part of the frame A. The
ends of the tubes.are firmly attached by bolts
to the cross-piéces A’, and are further securéd
in their places by the projections W W,which
-are cast on the iinder side of the tubes, and
abut against the cross-pieces A’. The tubes
ave rectangular in their cross-section, and are
parallel throughout internally, and are of a
width sufficient to receive a.cane of the largest
diameter. ‘I prefer. to make them of tough
- gun-metal, and they should be of such thick-
ness as to be capable of withstanding a con-
- giderable amount of internal pressure. The
tubes are also further strengthened by ribs B’

are nearest to the center.” The opposite sides
‘of the tubes come in confact with similar ribs,

'A% cast on the sides of the frame A, so thav

the vertical sides of tubes B and C are firmly
supported at short distances apart, rendering
it impossible to burst them with such force as
the engine is capable of exerting. -The tubes

‘B and C have fitted into theni two rams or pis-

tons, D D, having a stout wrought-iron cross-
head, E, passing through them. The pistons
D D are worked by the engine by means of
the connecting-rods, (seen at N N,) which
couple the cross-head B with a pair of eranks
attached to the main shaft &, these cranks be-
ing set at right angles to the crank of the en-
gine.” On the upper side of the tubes B Band
CC are fixed the conical hoppers P P and §
Q. The tubes B B and C C are perforated all
round with numerous small holes, B* and -C".
Theése holes may be about one-tenth of aninch
in-diameter on the interior of the tube, and a
quarter of an inch on the exterior, the holes
being made conical, in order to facilitate the

‘escape of any matter that may be forced into

them from theinterior, Inorderthatthe place
where these perforations should be made may
be fully understood, I have shown at Fig. IV
a horizontal section of two tubes on the line
XY of Fig. VII on anenlarged scale, and a
plan of them at Fig. V;also, at Fig. VLa ver-
tical longitudinal section on the line XY of
Fig.V, and a side elevation of one at Fig. VII,

from which it will be seen that at the parts 1 1°

on.the upper and under side of the tubes there
are no perforations, those being oniitted be-
cause the rapid flow of juice from the cane,
when the pressurce first comes upon it, would
cause a large quantity of the cellular tissues

| of the cane to be- carried out with the juice

from both ends of the cane; but ‘at the parts
22 there are perforations for the escape of the
juice. As, however, the cane has its fibers in
a transverse direction, the cellular tissnes and

fibers are not driven out of these holes in the

manner before referred to with reference to
the parts 1 1. The parts 3 3 are perforated
with numercus holes to facilitate as faras pos-
sible the escape of the.juice. The cane, be-
fore it arrives at this part of the tube, isina

highly - compressed state, and its fibers so -

tightly lield as to prevent their escape through

.these openings. From the parts.3 3 the per-

foratiens are less numerous in each compart-

ment between the ribs as they approach the .

‘exitend of the tubes, and at the upper side, at
the parts 4 and 5, the perforations ceasé alto-
gether. - This is done to prevent the reabsorp--
tion of any juice flowing over the upper part
of the tubes. . The form of the holes in the
tube I prefer to malke as shown at ¢ in the sec-

tion Fig. VI.

At n, Figs. IV, 'V, and VI, is seen apair of
wedges introduced into the discharge ends of
the tubes, for the purpose of confracting the
aperture in order to produce a back pressure
upon the canes. - These wedges are to be ad-

et
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- justed so as to jam the whole mass within the

tubes sufficiently tight to express the juice to
an extent considered desirable. The upper

- angles, IV, of the pistons D have a piece of

hardened steel attached to them, and another

- piece of steel should be let into that part of

the tubes Band ¢ against which the cane is
cut off; or the openings into the hopper might

_belined with a ring of steel extending down-
ward into the metal of the tube and flush
‘with the inside of it. The two cutting-angles,

being formed of steel, would last'longer and
act- better than if of the metal forming the
tubes and: the pistons. ST T

.~ The operation is as follows: Motion ‘having
‘been given the pistons D D by thre steam-en-

‘gine or other motive foree employed, canes

are put into ‘the hoppers P P and QQina

‘vertical position, and asthe pistons D'D move,

from under the hoppers the cames fall down
into the tubes; as shown at R, Pig. IIL. In
the drawings the machinery is represented as

- .having been some time 2t work and the pis-

tons in thé middle of their stroke. -On the

.return-stroke the pistons cut off from the

canes, which have dropped from.the hoppers
P P into their respective tubes lengths equal

“to the height of the ‘tubes, and the further

progress of the piston forees the pieces so cut
off against the compressed masses of cane m

-which have accumnlatéd in the tubes B,

- While effecting this operation, the opposite
-ends of the pistons will have passed from un- .

der the openings into the hoppers Q Q, and
allow 3 cane to-drop from each of these hop-

. pers down into them, as shown at R, so that

on the next stroke of the pistons. D they will
also “citf -off from the canes ' last dropped

lengths corresponding with' tha height of the

tabe, and compressed .in the same manner ag’

before. It has been found that canes so com-
DPressed in a tube require 8 considerable

_amount of force to be exerted upon them  in

order to move them forward in the tube, and
‘the resistance thuf opposed. to the piston D'is
found sufficient to express the.saccharine juice
fromr the cane, which juice, passing through
‘the perforations in. the tubes, i received in-
the receptacles, Whenes it flows through the

~ the spouts o’ ¢, and may thence be conveyed |

-into the defecating-vessel ;asdsnal. Theerank:
throws which acfuate the pistons D being

‘placéd at right angles' to the throw, in con-
"nection with: the Steam-piston, it follows that
as the steam-engine piston -aequires its most-

powerful position the throws which act on the
pistons D D will assume. a positioen nearly
.horizontal, by which the force they exert will
bev_imméné{ely‘ ‘inereased, and the magses of

. canq inthe tubes yielding to the force thus

“exexted npen; them, portions will be pushed

. out at the.open ends of the tubes.  The same

advantageons position of the sbeam and other

- pistons "with referenee to each other - takes

‘place ab each end of the stroke, - o
.- "When the operation of pressing canes is first
‘Gomméniced with empty tubes; it will be found

that the first two or three minutes’ work will
have been performed imperfectly, owing to the
want of resistance in the tube. It will there.
fore be necessary to'submit this small portion
of ** cane-trash ”’ to a second operation, which
will be effected by simply putting it again in-
to, the hoppers. Wheri the pressure first comes
upon a new portion of eane, the juice is given
out s0.rapidly as to-be projected through the
perforations.of the tubes with sufficient force
to carry it beyond the receptacles @ and ¢. . To
brevent this a cover formed of sheet-copper
should be put over each set of tubes, a8 shown
at d and f, and also. a similar cover is placed
at ¢ over the pistons to prevent any splashing
of juice from'those. There is also o chute or
receptacle, b, with a spout, ¥, placed beneath
the pistons, to prevent the waste of “any juice
that may eseape past the pistons, which are
fitted freely to the tubes and have no descrip-
tion of packing.” S L ’

L-have shown in Fig. II a sémicircular guard
or opening, Z, throughwhich thag portion of

- the cane-trash or bagasse falls which is expelled

from the ends of the tubes nearest the cranks.
There is also a rectangular gurd, V, at the op-
posite’ends of the tubes, for the purpose of
guiding the trash which falls at that end onto the
endless web.. The cane-press should be placed
upon a slightly - elevated base, and a small

-arched opening shounld be left for the purpose

of fixing the bagasse-carrier. N .
I have herein deseribed how the friction
against thé parallel sides of the tubes formsa
resistance to themovement of the canes along
them, This resistance in parallel tube must
be in proportion to its length; bus the resist-
ance may be greatly increased by contracting
the aperture;, which may be either done quite
at'the end of the tube; or thé tube may be made
wedge-shaped throughont. _ : .
- In order still further to regulate the press-

.ure on the canes in a tube or other iressel‘, the!

ends at which the cane is intended to escape
may be partially or entirely closed. by a door
orvalve kept shut by a spring: or weighted
lever, so that the-force required to- overcome
the counterpoise shall constitute, wholly or in
part, the resistance required, and- thus deter-
mine the force exerted upon the eane by the
piston. This construction of the escape-aper-
ture may be readily effected by forniing a por-
tion of the sides of the tube or othep vessel
into deers or flaps, which may-be hinged to the
side of the tubes, 80 as:to unfold and form be-
tween them a parallel space equal to the gize.
of the tube; but when inelined’ slightly in-

- ward toward each other (by the force of any

weighted lever upon -them) they would form
-2 wedge-shaped. aperture the size of which -
might be either regulated by a weighted lever
or 8pring, as before described; or'the.doors or
flaps might be acted ipon by 8erews, S0 as to
form-a permanent contraction of the aperture

. totheréquired extent, I prefer;upon the whole,

the parallel open-ended tubes, as represerited
it the drawings. - B '

. v O
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The advantages proposed to be realized un-
der this head of my invention may be thus
briefly summed up: . :

First. With regard to the equalization of
pressure upon canes of ‘different diameters in
~ the cane-press, it deserves to be noticed that

the pistons move an equal distance at every-

. Stroke; but.that as the masses of canes, which
form the resisting media, slide along the tubes
whenever a certain amount of pressure is ex-
crted upon them, and willso move anyrequired
distance without an additional intensity of
pressure, it follows that as every cane, what-

ever may be its diameter, has to move the.
mass forward, an equal pressureis given toall

‘of them, the only difference -being that when
alarger cane than ordinary is put on it causes,
by the insertion of its increased bulk between
the piston and the rest of the canes, a greater
movement of the latter, and by the same rule,
however small g cane is put in, the yielding
mass does not-give way until the requisite

Dressure is exerted upon it,when it will move-

forward a small distance only, which in every
case must be in direct proportion to the bulk
of solid matter contaiiled in the newly-inter-
posed portion of cane, 'The eanes by this pro-
* cess are cub into. convenient lengths for burn-
ing, and are not lacerated, as usual, the trash
resembling flatly - collapsed tubes, haying a
smooth and glossy external appearance. The
knots sink slightiy into the soft’ portions of
those pieces which comein contactwith them,

and consequently, although the pressure is

sufficient to extraet the saccharine juices from.

the soft cellular interior of the cane, it is not

sufficiently rigid to cause the extraction of the

green wax and other objectionable matters from
the knots and rind." '
Secondly. With regard to the time whieh is
allowed in the common rolling-mill for the ex-
pression of the juice, I have before shown that
"in one quarter of a second after the pressure
is‘applied it is again entirely removed; butin
~ the cane-press herein described the pressure
is continued on every portion of canc for a
space of time equal to three minutes, for it is
found that canes of an ordinary diameter oc-
cupy, when under pressure in the tube, ‘each
about one-sixth of an inch of itslength.  There-
fore, if we assume that the piston makes sixty
strokesaminute, and that the compressed cane
occupies thirty inches of the Iength'of the tube,

.1t follows that each piece will require about
three minutes before it arrives at and is ex- |

pelled from the open end of the tube. Tt is

this retention of pressure on -the cane which
causes 50 much of the juice to drain out of it
with so little pressure, and that other matters
more difficult to extract are retained in the
rind and knots, whereby the purity of the sac-:
charine juice is greatly enhanced.” = -

. Thirdly. ‘With regard to reabsorption of the
Jjuice into the pores and cells of the cane as it
emerges from the rollers of an ordinary mill,
it will be seen from the operation of the cane-
press just described that each piece of cane is
propelled successively farther and farther
along the tube. The first effort of the press
brings out a large portion of juice; but as the
Diece of cane recedes from the piston it :gets
farther. from contact with the prineipal fow
of juice and continues to-give out-juice until
it has progressed about eighteen-inches along
the tube and becomesAexausted, or nearly so.
Thus the piece of cane is deprived of its sae-
charine juiceby a continued pressure, and am-
ple time is afforded for the juice to percolate

. through the labyrinth of tissues in which it is

contained, and the removal of the cane while
under pressure from contact with the Jjuice
prevents. the possibility of reabsorption.”™ ~

I do not wish to limit myself to the precise.
forms of constriction herein described, as many
parts may be varied to suit the quantity of
work to be performed or other contingencies;
and-I inteiid to make -such ‘changes, while I
preserve substantially the general character I
have set forth, L

What I claimasof my'own invention, and de-
sire to secure by Letters Patent of the United
States, 15— B —

1. The extraction of the juice from cane by

-submitting the stalks of the same in perforated

tubes, or-other vessels constructed on'the prin-

.ciple described herein, to a continnous press-

ure in the manner set forth, whereby time is
afforded for the juice-to flow from the cellular

‘tissues, and reabsorption into: the exhausted

cane is avoided. , :
2. The perforated compressing-tubes having-

either a straight or a tapering bore.

3. The combination of the pistons with the
perforated tubes and hoppers, whereby the op-
erations of regulating the feed, ieutting the
canes into equal lengths, pressing, and dis-
charging the same ave effected, substantially
as herein set forth. L

R _ HENRY BESSEMER.

Witnesses: R '

JOSEPH MARYATTE; .
ALFRED LONGSDON.




