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(No specimens.)

To all whom it may concern:
Beitknownthatl, MARTIN HOCKER MILLER,

a subjectof the Kmn' of Great Britain,residing |
at Wiarton, county -of Bruce, Province of On-"
tario, Cenade have invented certain new and

useful Impr ovements in Processes of Sugar-

- Making; and Ido hereby declare that the Tol-
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- tion,thesaid apparatus being distributedover |

lowing is a full, elear, and exact description
of the mventmn, sueh as will enable others
skilled in the art to whwh 16 apnertams to
make and use the same. | |

My invention relates to sugar-making, and
concerns itself especially with a process for
treating and purifying the juices preparatory
to the cr jsta,lhza,tlon of thesugar. Theproc-
ess is especially applicable in the manufae-
ture of sugar from beet-juice.

The obgeet of the invention is to produce a
process for the purposes mentioned which is
e
from the raw juice albuminous matter and
other impurities.

In practice the high efﬁelency of the process
enables molasses to be treated economically,
80 that sugar may be made from 1t as well as
from the raw juice. Heretofore this molasses
has been usually discarded by the sugar-
makers, and as it constitutes a by-product of
the sugar process, being formed in consider-
able quantities, discarding 1t in this manner
entalls a loss in the output of sugar.
the process the juice is treated with an elec-—

tric eurrent, which is passed through the

juice between frames which are agitated
within the body of the ;|u10e, and at another
stage of the process the juice is allowed to
dI‘lp or trickle over a metallic frame, which
frame constitutos a terminal of an electric
cireuit.

The invention consists in the process to be-

more fully described hereinafter, and defi-
nitely set forth in the claims. ,

In the drawings whieh fully illustrate my
invention, I‘1gure 1 represente, largely dia-
ﬂrammatwally, my apparatus in side eleva-

oors of a bmldmg, as will appear.

SO Vera,l

Fig. 2 represents one of the electrical sepa-

rators of my invention, the same being shown |
‘rating out the albuminous and other foreign

in vertical central section. Fig. 3 is a simi-
lar view representing a second eleetrlea,l gepa- |

rator,

ficient and economical in separating out

During

"Throughout the specification the same nu-

-merals of reference denote like parts.

Referring to the parts more particularly, 1

-represents a tank intended to receive the raw

juice, which has been extracted from the
beets by any of the well-known processes.
From this tank a pipe 2, provided with a suit-
able valve 3, leads to my electrical separator
4, "The construction of this separatoris most
clearly shown in Fig. 2, where it should ap-

‘pear that it consists, substantially, of a cylin- -

drical tank 5, provided with a central ver-
tical hollow shaft 6, within which is mounted

55

an insulated inner shaft 7. The hollow shaft

6 is provided with insulated openings 8, in
which are attached the arms of a vertlcal

frame 9, which frame is provided with a plu- -

rality of vertical strips or wires 10, as 1ndi-
cated. These wires may be of pla,tmum,
aluminiaom, or of other metals or combina-

tions of me‘ra,le or materials best suited for

the purpose.

frame 9. This frame is provided with a plu-

rality of wires 12; but these are substantially
horizontal, as ehown, instead of vertical.

The two shafts 6 and 7 are suitably carried

in a step-bearing 13, and they are insulated

at this point, as shown. The bottom 14 of
this separator is preferably dish-shaped, as
shown, and there is provided a steam-coil 15,

.errenﬂ'ed just above the same, as 1nd1cated
‘The upper extremity of -the shaft 7 may be
driven continuously through suitable gear-

A substantially similar frame-
11 is carried by the hollow shaft 6 and pref-
erably diametrically opposite to the aforesaid

75

80

ing 16, and the terminal-wires 17 of an elec-

tric c1rcu1b connect, respectively, with the
inner and outer shefbs, as shown, wherefore

the juice which is being treated within the

tank 9 is subjected to the action of the elec-
trie current passing between the frames. The

1 purpose of this peculiar construction is to in-
- sure that the molecules of the juice will be

brought into most intimate contact with the
eurface of the frame, and it should be under-
stood that during the process the shaft 7 is

‘driven so that 113 brings this result about.
Passing an electric eurrent through the raw

g0
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juice in this manner has the offect of sepa- . .

‘matter, which thereupon is precipitated to
‘the bobtem of the tank, as will be readily un-
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derstood, the steam-coil operating to main-

fain the fluid at a proper high temperature
during this process. This result is brought
about by reason of the peculiar construction

of the electrodes and the rotation of the
same, which causes the products of electroly-

'sis at the surfaces of said electrodes to be

broughtinto intimate contact with the liquid
throughout its mass, and thereby permits
cheimnical reactions having the effect of sepa-
rating out the impurities.

From the tank 4 a pipe 18, which is suit-
ably supplied with a valve 19, conducts the
juice to a tank 20, which tank is provided
with a steam-coil 21. In this tank the tem-
perature of the juices may be raised from 100°
to 200°. A pipe 22, provided with a suitable
valve 23, leads from this point to a pumbp 24,
by means of which the juice is conducted to
a filter-press 25 of common construction. Ai-
ter passing through this press the juices are
led to a tank 26 and thence through a pipe 27
to the second separator 28. The construction
of this second separator is best illustrated in
Fig. 3, where it should appear that it com-
prises a substantially eylindrical tank 29, in
which 1s placed an imwmense porous cup 30.
The juice from the pipe 27 after passing
through a suitable valve 31 is delivered with-
in this porous cup 30 through the upright ex-
tension 32. 'T'hisextension 32 carriesasleeve
33, upon which are mounted a plurality.of
pyramidal frames 34, which are preferably

~constructed of platinum, aluminium, or of

other metals or combinations of metals or ma-
terials best suited for the purpose. The c¢on-
struction of these frames is such as to aug-
It should ap-
pear that this sleeve 33 is suitably insulated
from the pipe-section 32, as indicated at 39.
The extremity of the pipe-section 32 is pro-
vided with a conically-formed nozzle 36, over
which the juice is adapted to flow, so that it
will be shed in drops or small streams down
the frames 34 lying below it. While this is
taking place an electric current is passed
through the liquid. "To this end outside of
the cup there are provided a plurality of elec-
trodes, preferably consisting of sheet-iron
members 37, immersed in water, asindicated.
The terminal-wires 33 of an electric circuit
areattached, respectively, tothesleeve 83 and
the electrodes 37. The said frames 34 are so
constructed that they may be submerged in
the juice at the discretion of the operator.
The current passes in such a direction that
the frames 34 constitute anodes therefor.
The sheet-iron members may be suitably in-
sulated, as indicated at 39.

Ifrom the tank 29 the juice passes through
a suitable valve 40 and thence by ths pipe
41 to a tank 42. Leaving this tank by the
pipe connection 43 it is raised by the pump 44
through a pipe 45 and delivered into a tank
46, which tank contains asteam-coil47. IHere
the juices are again heated, thence passing

149, which lead to the mechanical filters 50.

IFrom these filters 50 the juice passes through
suitable branch-pipe connections 51, connect-
ing with a main 52, which conduects the juice
to a tank 53. Trom the tank 53 the juice

( passes by a pipe connection 54 to the evapo-

rators 55, through which it passes succes-
sively. The juice is treated in these evapo-
rators until 1t 1s raised to a semisyrup or to
about 30° Baumé.

From the evaporators the juice passes by

“the pipe 56 to a pump 57, by means of which

1t 18 raised through a pipe 53 and delivered
into a tank 59, containing a steam-coil 60. In
this tank 59 the juices are treated with fumes

of sulfur, the apparatus forthis purpose com-

prising a stove 61, in which flour of sulfur is
burned, a pump 62 being provided for forcing
the fumes therefrom through a cooler 63,

whence the fumes are led to a perforated

coil 64, lying, preferably, near the bottom of
the tank 59. The cooler 63 is provided with
suitable water - circulating connections 65.
The sulfur fumes find exit through a suitable
chimney 66, as shown.

I'rom the tank 59 the juices are led through
a sultable pipe-main 67, the branches 68 con-
duaecting the juices to mechanical filters 69.
F'rom these filters the juices pass by the pipe
connections 70 to thedelivery-tank 71. Upon
their arrival at this point the juices will have
veen thoroughly purified and will then be
ready for treatment by any of the crystalliza-
tion processes, such as Dboiling in vacunm-
pans, &e.

The albuminous and foreign precipitates

thrown down in the separator 4, described in
connection with the foregoing, may be also
subjected subsequently to my process with
advantage. To this end the lowest point of
the dished bottom 14 aforesaid is provided
with an outlet-pipe 72, leading these residual
juices to a sack-filter 73, from which they find
their way by the pipe 74 to the tank 75, They
may now be treated with my process.

As stated above, my process is applicable
to the treatment of ‘“molasses.” This sub-
stance is a low-grade juice or by-product of
the crystallization processes and hitherto has
been discarded for purposes of sugar-making
and used principally for making alcohol.
1his molasses, however, should be first di-
luted substantially to a Baumé reading of
10° or less, then heated to 180° Fahrenheit,

- and filtered before introduction into the raw-

juice tanlk,.

It will thus be seen by successively electro-
lyzing the juices, filtering, and treating with
S0, or its equivalent I cause practically each
small portion of the liquid to be subjected to
the purifying agencies, so that a thorough
separation of impurities results.

While I have described above the exact
steps by which my process is preferably car-
ried out, still 1t will be understood by those
skilled in the art that these are merely given

through the pipe connection43 to the branches | by way of example and that certain modifi-
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cations and variations may be resorted to and |-charging the same over a metallic framework |

the non-essential steps of the process omitted

'so far as lies within the se()pe of the follow-

ing claims.

Hevmcr thus described my invention, what

I claim as new, and desire tosecur e by Letters
Patent, 1s—
1. The method of puu[’ym juice, which
consists in rotating metallic electrodes pro-
vided with means for finely subdividing said
juice, beneath the surface of the same, pass-

- ing an electric current between S&ld elec-

20

30

35

tledes while thev are in motion, then dis-

charging said juice over a metalhe frame--
work to again finely subdivide the same and
‘passing an electrie current thereihrough.

9. The method of purifying juice, which
consists in rotating beneath the surface of the
same metallic electrodes provided with means

for finely subdividing said juice, passing an
electrie current between said electrodes while
they are in motion, then discharging said

Jmee and filtering the same, and then pass-
ing said juice over a metallic framework to
again finely subdivide the same and passmcr
an electric current therethrough.

3. The method of purlfymcr juice, which
consists in rotating beneath the surface of
the juice.metallic electrodes having means

for finely subdividing the juice, passing an

electric current hetween said electrodes while

"theyare in motion, dleehargmﬂ' the juice over

« metallic framewmk to again finely subdi-
vide the same, passing an electric current

therethrough, and passing sulfureue vapors

through smd juice.

4, The method of purlfym juice, which

. consists in rotating beneath the surface of

40

the juice metallic electrodes having means
for finely subdividing the juice, passing an
electric current between said electrodes while

they are in motion, fiitering said juice, dis- |

to again finely subdivide the same, passing

an electric current therethrough, and after-
ward passing sulfurous Vepors throuo'h said
;]mce

45

5. The method of purifying juice, whleh-'

consists in rotating metallie electrodes pro-

vided with wires, or their equivalents, sub-

stantially at rlfrht angles to each other, be-

neath the sur fa,ee of the juice, passing an elec-
tric current through said 3u1ce while it is in
motion, filtering eald juice thereafter, and
passmﬂ' sulfureus vapors therethrough.

6. Themethod of purifyingrawsu ga,r-j uice,
which consists in rotating metalllc electrodes
provided with wires, or their equivalents, sub-
stantially at right angles ‘to each other, be-
neath the surfaceof the juice, passing an olec-
trie current through sail juice while the same

is in motion, mamtelnmﬂ' the juice at a high

tempereture meanwhile, ﬁltermg said juice,

passing sulfurous vapors through said juice,
and maintaining said juice at & hlgh tempera-

ture while emd vapors are passing there—
through.

7. The method of purlfymg molasses,

‘which consists in d11ut1nfr the same to sub-

stantially 10° Baumé, rota,tmﬂ' beneath the
surface of such molaesee metalhc electrodes

having means for finely su bdividing the same,

Pran

60

passing an electric current between said elec- |

trodes while they are in motion, filtering the
molasses, discharging the same over a metal-
lic framework connected in electrie cireuit to

again finely subdivide the molasses and then

passing sulfurous vapors therethrough.

In witness whereof I have hereunto set my

hand in the presence of two witnesses.
MARTIN HOC‘KER MILLER

Witnesses:
H. J. KLINGE,

W. J. FERGUSON.
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