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UNITED STATES

PAaTENT OFFICE.

LOUIS EDME ACHILLE PRANGEY, OF PARIS, FRANCE.

APPARATUS FOR REFINING SUGAR.

SPECIFICA’I‘ION forming part of Letters Patent No, 502,014, dated July 25, 1893,
Application filed August 24, 1892, Serial No, 448,975, (No model.)

To all whom it may concern:

Be it known that I, LoUis EDME ACHILLE
PRANGEY, a citizen of the French Republie,
residing at Paris, in said Republie, have in-
vented new and useful Improvements in Ap-
paratus or Machinery for the Manufacture of
Refined Sugar, of which the following is a
specification.

Thisinvention relates to the refining of su-
garby a continuous process according to which
the sugar mass “masse cuite” entering at one
end of the apparatus or machine is success-
ively, as it advaunces through the machine,
molded into a slab or sheet, then purged,
blanched, dried and cooled, in such manner
that at the other end of the machine there is
obtained refined sugar which only has to be
cut up into pieces to be delivered to the con-
sumer.

The improvement has for its object to rem-
edy certain defects in the work performed by
the existing machines, to simplify the con-
struction of the machines and to render their
supervision and maintenance more easy and
to permit—by simply changing one plate—
the giving at will to the slab or sheet of sugar
the various thickness required in the market.
Heretofore by such process and machines,
slabs absolutely homogeneous and solid could
not be obtained. That difficulty resulted
mainly from the mode of distribution of the
sugar mass which passed from the reservoir
of the machine by a curved conduit which
was liable to be obstructed. ~ This-conduit is
suppressed by the present improvement and
the bottom of the reservoir is provided with
an orifice by which the mass falls directly
upon the endless apron by which it is carried
forward and which constitutes a movable bot-
tom to the said reservoir; an opening pro-
vided in the upright front face of this orifice,
immediately above the endless apron, and
which has, like the opening of the bottom, a
width equal to that of the slabof sugar to be
obtained, permits the lower surface of the
said slab to be driven by the endless apron
between two horizontal walls and two vertical
walls constituting a molding box immediately
in front of the front face of the orifice of the
reservoir. The upper horizontal wall of this

box is removable in order that it may be re-
placed by another of a different thickness

and leaving consequently above the apron a
more or less deep passage in such manner as
to mold a thicker or thinner slab of sugar.
Then again, in the improved machine there
is only a single endless apron supporting the
slab of sugar, which has theadvantage of leav-
ing the latier visible throughout the greater
partof thelength of the machine. Moreover,
the upper run of the apron (the operative run)
slides upon transverse bars arranged beyond
the molding box to the end of the machine
which permitsit to move absolutely in a right
line; the edges of the apron are also guided
in grooves; the spaces existing between the
bars permitting uniform suction throughout
the whole width of the slab of sugar. The
said bars are hollow except in the immediate
neighborhood of the molding box and connect
with one another in such manner that there
may be made to circulate through them, if
desired, either cold water, steam, hot water or
hot airin order to cool or heat certain of these
bars and to consequently heat the lower face
of the slab of sugar,as will be hereinafter ex-
plained.

The boxes, which in previous machines
have been placed above the sugar, through
which the clarifying liquor was introduced
are suppressed and are replaced by simple
funnels with perforated bottoms, which per-
mits the constant supervision of the clarify-
ing liquor and the regulation of its supply
according to the requirements. The boxes
also provided in those machines above the
sugar for the circulation of hot fluid and cold
air to produce the heating and eooling of the
sugar are also suppressed in this machine,
and instead of the latter boxes the machine
is furnished in the corresponding part with a
cover consisting of a bottomless box partly
glazed at the top and containing a heating
coil extending through a great portion of its
length. The air which is confined in this
cover in the neighborhood of the coil is heated
and produces a drying of the sugar passing
through it under the action of a vacuum pro-
duced below; the sugar is further on gradu-
ally cooled by colder and colder air which oc-
cupies the end portion of this cover where
the coil does not extend.

At the forward part of the endless apron,
in order to disengage from the latter and
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“from its driving drum the grains of sugar
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which might adhere to them, there is arranged
a transverse tube to jet upon the drum warm
water which falls upon the lower run of the
apron and also passes through the perfora-
tions thereof; the said run is after this wash-
ing dried by two india rubber strips between
which it passes; the inner face of the apron
is moreover scraped continuously by the grate
bars hereinbefore mentioned upon which it
slides. There is, moreover, arranged upon
the apron near the molding box one or more
rollers which even the upper surface of the
slab of sugar or else a blade placed farther
on which produces an equivalent result of
smoothing said surface.

The improved machine includes also sume
other novel arrangements which will be found
hereinafter deseribed and it is constructed in
such manner that it may be lengthened at will
by introduecing in its length one or more pan-
els of the same pattern as the others.

I will now proceed to describe the invention
in detail in reference to the accompanying
drawings.

Figure 1 shows on a small scale a complete
longitudinal elevation of the machine with its
driving gear. Fig. 2 is an end view corre-
sponding with Fig. 1. TFig. 3 is a plan corre-
sponding with Figs.1and 2. Figs.4,4% 4% and
4° represent portions of a vertical longitudi-
nal section of the machine made on a larger
scalethan in Figs.1,2and 3,part of the driving
mechanism being omitted. Fig. 5 represents
a transverse vertical section in the line 1—2
of Fig. 4. Fig. 6 represents a transverse ver-
tical section in the line 3—4 of Fig. 4*, Fig.
7 represents a transverse vertical section in
the line 5—6 of Fig. 4°, and Fig. 8 represents
a horizontal section at different heights show-
ing the details of the lower part of the reser-
voir for the sugar mass as well as the solid
bars and hollow bars of the grate which serves
to support the endless apron. ‘

Similar letters of reference indicate corre-
sponding parts in the several figures. "

R designates the reservoir for the sugar
mass in front of which is arranged a horizon-
tal grate composed of solid transverse bars G,
then a series of similar quadrangular funnel-
like troughs C arranged one before another
and furnished at their upper parts with trans-

- verse hollow bars constituting grates G’ which
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formacontinuation of the grate &, the mouths
of the troughs C and their grates G’ having an
interior width nearly corresponding with that
which the slab of sugar is intended to have.
The above mentioned parts are supported
upon an iron frame II which also supports the
driving mechanism of a perforated endless
apron T the upper or operative run of which
is maintained horizontal by the grate G, G’
upon which this ran slides. The frame H
also supports the pipes for water, steam and
clarifying liquor, as well as the collectors K,
E’, E? in which a vacuum is produced by any
known means and which are connected with

502,014

the troughs C by tubes furnished with sliding
stop valvesv,thestemsof whieh are furnished
with handles.

The frame is formed of two parallel stand-
ards H connected by transverse stretchers ¢
and composed, as shown in the drawings, of a
series of similar panels bolted togetherat their
ends; this arrangement .as above mentioned
provides for the construction, without chang-
ing the patterns,of longerorshorter machines.
‘When the place where the machine is ar-
ranged permits it may be advantageous to in-
crease the length of the machine as that per-
mits the driving of theapron proportionately
faster and consequently the performance of
more work in a given time; it being under-
stood that the same proportionsshould be pre-
served between the respective parts serving
for the sucecessive operations which constitute
the complete refining process.

The reservoir R is jacketed in order to pro-
vide for maintaining the sugar mass at the
desired temperature and it is furnished with
a slowly moving agitator or stirrer R’ for the
purpose of assuring the constant homogeneity
of the said mass. This mass is sugar which
has been subjected tothe ordinary operations
of dissolving, clarifying, filtering and boiling
and which, in the heater or cooler, has been
brought to the most convenient temperature
according to the quality of refined sugar which
it is desired to obtain by this machine. Dur-
ing the operation of the machine this sugar
mass should be maintained at an approxi-
mately constant level in the reservoir R. The
lower part of this reservoir R is terminated
by a parallelopipedal outlet box B communi-
cating freely at its upper part with the reser-
voir and of which the width transversely to
the endless apron T is equal to the width of
the slab or sheet of sugar to be produced.
The two lateralfaces only of this box descend
to itsbottom f; thislatteris prolonged alittle
in the rear and still-more in the front; it is
fastened to two side pieces?, I, which later-
ally inclose the molded mass in order that
during a certain time the sirup which it con-
tains may not run away and that it may pre-
serve the fluidity necessary to a good mold-
ing. A little further on itis on the contrary
indispensable to evacnate the sirup without
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leaving time for it to colleet in small cells

which would be the cause of the rupture-of
theslab; the perforationsof the metallic end-
less apron T permit this drainage as well as
the subsequent drainage which will be pres-
ently explained. The rear face @ of the hox
B leaves above the bottom f the space neces-
sary for the free passage of the apron T. A
piece of india rubber affixed to this face and
rubbing upon the apron (which is sustained
by the rearward prolongation of the hottomn
J) assures sufficient tightness at that place,
and as the sirup which tends to Aow backward
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is constantly led in a contrary direction by -

the movement of the apron only a very little -
of it escapes there, but it falls over the front
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end of the bottom f into a receptacle V in
which also falls thé sirup which at the exit of
the molding boxes passes naturally through
the perforations of the apron and the grate G.
Thefront faced of the box B presentsthrough-
out its whole width an opening of which the
height above the apron 1s equal to the great-
est thickness of the slab of sugar which it is
desired to make in the machine. Beyond the

last mentioned face is a movable horizontal.

plate m the distance of which from the apron
determines exactly the thickness of the sugar
slab which will be molded. It isonly neces-
sary then toreplace this plate by one project:
ing downwardly more or less relatively to the
side pieces [, [, which support it to provide
for producing upon the same machine all the
thickness of slabs which may be necessary.

The molding plate m should be so much
longer in the direction of the run of the ma-
chine in proportion according as the apron
moves with a greater or less speed.

As may be understood the speed of the
apron should, supposing a machine of a given
length, vary ininverse proportion to the thick-
ness of the slab.to be produced; the produe-
tion of a machine in weight will thus remain
constant whatever may be the thicknesses of
the slabs of sugar produced. Nevertheless,
it might be necessary to accelerate or retard
the speed on account of certain commercial
exigencies; not only do consumers demand
pieces of sugar of different dimensions and
forms (which may be satisfied by varying the
thickness of the slabs manufactured and by
varying the cutting) but they demand also to
have a sugar more or less opagque or with more
or less fine grain and with greater or less den-

sity; now the boiler is not always able to re-.

alize all these conditions and it is therefore
necessary that in this machine certain me-
chanical and physical elements should have
a variability which permits the satisfaction
of the commercial exigencies and also the cor-
rection to a certain extent of the inequalities
of boiling as well as the inherent differences
intheraw materialemployed. These variable
and correlative elemets are: the temperature
of the mass supplied, the speed of the ma-
chine, the length of the molding plate and
the height of the mass maintained in the res-
ervoir R. It isonly in varying these differ-
ent elements that the desired industrial re-
sult can be obtained in the different cases.

‘When the sugar leaves the molding box m,

1, 1, f above described, it ismolded in the form
of a sheet or slab but has not yet any con-
sistency; by passing over the solid grate bars
G it abandons, by simple natural drainage
through the perforations of the apron T
which carries it, the green sirup which it con-
tains; and this sirup falls into the receptacle
V; the friction of the bars G prevents the ac-
cumulation of sirup upon the apron where it
might by cooling produce troublesome crys-
tallizations. As, it has been already said,in
order that the upper face of the slab should

be smooth it is well, especially in case the
mass has been insufficiently compact, to cause
the action upon the slab, before more com-
plete solidification, of one or more rollers such
as Q (Fig. 4) which compress the superficial
crystals and thus even the upperface.- Con-
tinuing its operation, the slab of sugar ar-
rives afterward above the grate G’ and the
troughs C submitted to the action of a vacuum
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which' may be regulated at will for each

trough by opening more or less the valve v
through which it eommunicates with one of
the collectors E, E’, E? upon which the suec-
tion apparatus operates. Hach trough is
furnished with a door j to permit inspection
and cleaning of its interior if necessary. It
is in passing above the troughs C that the
slab is subjected .to the successive and par-
tially simultaneous operations of solidification
and forced drainage (that is to say, drainage
produced by the action of the vacuum) purg-
ing, suetion, drying and cooling.

As has been stated, the bars G’ are hollow
as well as the longitudinal bearers which

unite them, and the whole constitutes a cir-

cuitous or zigzag conduit. In a portion of
this conduit cold water may be circulated in
the opposite direction to the movement of the
apron to aid in the solidification of the molded
and drained slab as well as to prevent the
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excessive heating of the metal of the apron :

which would prevent the lower face of the
slab of sngar from being cooled. But the
most energetic agent of the cooling and con-
sequently of the solidification of the sugar is
the air which is compelled to pass through it,
after the natural drainage, by the suction
which is feeble in the first trough C and be-
comes more and more energetic in the follow-
ing troughs; the vacuum should be gradual
in order to avoid taking out from the sugar

mass any portion of sirup susceptible of erys- .

tallization and thereby at the same time ob-
taining a sugar which is too porous and a re-
duced yield-in weight of refined sugar.. The
vacuum increasing from one trough to an-
other, the slab'soon becomes sufficiently cool
and sufficiently purged of green sirup for the
commencement of the blanching; care must
be taken not to push the cooling too far be-
cause the surface might thereby be glazed
which would render the clarification difficult
and would injure the appearance of the sugar.
To blanch the slab which has become sub-
stantially solid, I bring to act upon its upper
surface a first elarifying liquor which is spread
across its whole width by means of a trough
K having a perforated bottom and into which
the liquor is brought from an upperreservoir
J by a pipe h furnished with a regulating

cock; this liquor passes through the slab by -

reason of the vacuum produced below, driv-
ing before it any green sirup which may re-
main in the slab charging it with coloring
matter enveloping the crystals of sugar; af-
terward several clarifying liquors are caused
to pass successively through the slab; thelast
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one being the finest in order to effect a wash-
ing of the crystals and the complete blanch-
ing of the slab which remains then impreg-
nated with the eclarifying liquor; the draw-
ings indicate three pipes R, R’, h? after the
troughs K, K’, K? but the number is evi-
dently variable. Soon after the last clarify-
ing, the slab earried by the apron T is sub-
jected simultaneously to the final suction and
drying in a part of the machine which ex-
tends to the end thereof and which is covered
with a long bottomless box or cover M inclos-
ing a steam coil L by which the air entering
the said cover or box is heated; the more
and more energetic suction produced in the
troughs C forces the hot air from above the
sugar slab to pass through it the said air first
driving out the clarifying liquor before it and
afterward taking out the humidity remaining
until complete drying is effected. The coil I
should be arranged in such manner that the
temperature should be as regular as possible
throughout the whole width of the slab.

The box M is partly glazed at the top to
permit the interior to be seen and is also pro-
vided with lids through which the arm of the
operator may be introduced. It may be un-
derstood that at the moment when the slab of
sugar arrives in this part of the machine, it
is less permeable to air than it will be a little
afterward because at its arrival there it is
full of clarifying liquor; it is heated then pro-
gressively which better effects the expulsion
of theeclarifyingliquorand the drying, When
the suction extracts no more liquor and there
is nothing but a certain quantity of moisture
to be extracted the slab is left by the endless
apron as may be seen in Fig. 4¢ of the draw-
ings and pushed onward by the part behind,
on to a portion of the grate G which is be-
yond the said apron and under which there
are several suction troughs C. The drying is
completed on this last mentioned part of the
apron and the slab passes out from the ma-
chine through an opening M’ (Fig. 4°) in the
box M. As itis delivered through the said
opening M’ it may be removed in any suit-
able manner to be cut up into pieces of suit-
able size for the market or for use.

As the lower part of the slab of sugar re-
mains naturally the least warm, it is well for
effecting the drying of its face to heat it di-
rectly by causing the passage of steam, hot
water or hot air through a certain number of
the bars of the hollow grate G’ in a direction
the reverse of the movement of the sugar.
When it has arrived at the temperature nec-
essary to produce a complete drying, it is in-
dispensable to cool the sugar slowly in order
that eracks should not be produced in it by
the action of the sudden cooling. For this

purpose the steam coil I only extends to the
end of the box or cover M; the exterior air
which enters forcibly at this end suffices to
produce the result.

As has been already stated, the different
troughs C in which the vacuum is produced

502,014

are connected with three collectors:: The first
Ereceives the green sirup of the forced drain-
age and a portion of the clarifying liquor and

"may also receive the green sirup which drains

naturallyinto the receiver V and for that pur-
pose the latter is placed in communication as
often as is necessary with the said collector
E. This communication is established by
opening the slide valve ¢’ arranged in the
pipe ¢ (Fig. 4). The second collector E’ re-
ceives the sirup proceeding from the suction
after the last clarifying. This sirup may be
raised up into a tank and employed methodi-
cally as the first clarifying liquor; as to the

third collector E?, there will be very little if .

any liquor collected in it.

As may be understood by the drawings, the
endless metallic apron T is carried and put
in motion by two drums F, F’ of which the
former turns in fixed bearings and the other
turns in bearings d’ which may be adjusted
horizontally to regulate the tension of the
apron. The apron and its forward drum If
are constantly cleaned by means of hot water
projected against the latter through a perfora-
ted orslit tube N (Fig. 4°) and which dissolves
any grains of sugar which may adhere to the
said drum and the apron; after having been
thus washed the apron T is dried between two
strips of india rubber O, O’. The washing
water falls into a littletank P. The apronT
is a little broader than the sugar slab and
than the troughs C. Its edges, extending be-
yond the troughsand having no perforations
in them, are engaged in grooves in guides g
provided on the grate G’ and fit the said guides
so that the apron and the slab which it ear-
ries aretruly guided in their horizontal move-
ments. The movement is given to the front
drum F of the apron by means of ahelicoidal
wheel A7 driven by an endless screw A’ of
which the shaft, arranged horizontally on the
side of the machine is moved by a vertical
shaft A® through bevel gears A‘; the shaft
A3 ig itself driven through bevel gears A? by
a shaft A carrying a pulley A’ of numerous
diameters, upon which the driving belt is
shifted when it is desired to change the speed
of the machine (see Figs.1, 2, 3, 4> and 4°).

What I elaim asmy invention, and desire to
secure by Letters Patent, is—

1. In a machine for the continuousrefining
of sugar, the combination with an endless
perforated draining apron, of a reservoir pro-
vided at its lower part with an outlet box
which comprises a vertical rear wall ¢ in
which is a slit for the passage of the said
apron, a vertical front wall b presenting
throughout its whole width an opening of
which the height above the apron is equal to
the greatest thickness which it is desired to
give to the slab of sugar to be made by the
machine, two lateral faces [, and a solid bot-
tom f united with the said lateral faces, sub-
stantially as and for the purpose described.

2. In amachine for the continuous refining

of sugar, the combination of a reservoir R
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having in its bottom an outlet box B with
horizontally prolonged fized bottom and sides
and a changeable platem covering the so pro-
longed bottom and sides,substantially as and
for the purpose herein set forth. A

3. In a machine for the continuous refining
of sugar, the combination with an endless
apron perforated throughout the greater por-
tion of its width butimperforate at its edges,
of a grate comprising bars arranged trans-
versely to the apron-for maintaining the said
apron in a horizontal position, and grooved
guides on said grate for receiving and guid-
ing the imperforate edges of the said apron,
substantially as and for the purpose herein
set forth.

4. In amachine for the continuous refining
of sugar,thecombination of a perforated end-
less draining apron, a supporting grate for
said apron composed of hollow bars, arranged
below said apron with spaces between them
for the drainage of the sugar and means for
circulating steam, air or water through said
hollow bars, substantially as and for the pur-
pose herein set forth.

5, In a machine for the continuous refining
of sugar, the combination with an endless
draining apron, of a reservoir for clarifying
liquid above said apron, a series of funnels
with perforated bottoms arranged between
said reservoir and apron over different parts
of the length of the latter, and cocks for regu-
lating the supply to said funnels of the clari-
fying liquid from the reservoir to the sugar
undergoing drainage on said apron, substan-
tially as herein set forth.

6. In a machine for the continuous refining

of sugar, the combination with an endless
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draining apron and a supporting grate there-
for, of a cover arranged over said apron and
grate, and a heating coil arranged over said
apron and grate within said cover for drying
the drained sugar on the apron,substantially
as herein set forth. '

7. In a machine for the continuous refining
of sugar, the combination with an endless
sugar carrying apron and a drum for driving

e

said apron, of a jet tube N for directing wa-
ter upon said drum near its contact with the
apron for washing both the apron and drum,
and stationary flexible strips O O’ between
which the apron runs to be dried, substan-
tially as herein set forth. :

8. A machine for the continuous refining of
sugar comprising a single perforated, metal-
lie, endless apron T serving to transport the
sugar mass through the machine and carried
by two rotating drums F, F/ of which one is
adjustableto regulate the tensionof theapron;
a jacketed sugar reservoir R containing an
agitator or stirrer and arranged directly over
the apron which passes under it; a box m, [,
I, f to mold the sugar mass in the form of a
sheet or slab; a grate G formed of solid trans-
verse bars; a grate &’ forming a continuation
of the grate G and composed of hollow bars
having communication with each other;
troughs C, C having their mouths of the same
width as is intended for the slab of sugar and
which are put into communication with two
collectors in which is maintained a vacuum
capable of regulation in each of the said
troughs; funnels K, K’, K? having perforated
bottoms to distribute the clarifying liquor; a
cover M containing a steam coil L for drying
and receiving air for cooling the slab of su-
gar; one or more rollers Q or a cuftting blade
to even off the upper face of the said sheet or
slab; a perforated tube N and drying bands
0, O’ for the cleaning of the endless apron
and its forward drum; a frame H composed
of similar panels; driving mechanism for the
agitator or stirrer, of the sugar reservoir and
a separate driving mechanism of variable
speed for the drum F which drives the end-
less apron, all constructed, arranged and com-
bined as and for the purpose herein described.

In witness whereof I have hereunto set my

- hand in the presence of two subscribing wit-

nesses.

1,0UIS EDME ACHILLE PRANGEY.
Witnesses:
RoBT. M. HOOPER,
CHARLES ASSI
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