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To all whom it may concern:

Be it known that I, MARTIN HOCKER MIL-
LER, a subject of the King of Great Britain,
residing at Wiarton, county of Bruce, Prov-

5 ince of Ontario, Canada, have invented cer-

tain new and useful Improvements in Sugar--

Making; and I do hereby declare that the fol-
lowing is a full, clear, and exact desecription
of the invention, such as will enable others

1o skilled in the art to which it appertains to
make and use the same.

My invention relates to sugar-making, and
is especially applicable to the manufacture
of sugar from beet-juice. - It is also applica-

15 ble in the manufacture of sugar from sugar-
cane juice and from molasses. Its object is
to produce a most efficient means for purify-
ing the juices preparatory to the crystalliza-
tion of the sugar. These means include im-

20 provedelectricalapparatus by which the juice
is treated with an electric current in order to
separate albuminous matter, foreign and col-
oring matter. While the apparatus is in-
tended primarily to be used in the treatment

g5 of the ordinary raw juice, its efficiency is so
high that it enables what is known in the art
as ““molasses” (a residual by-product hither-
to useless for sugar-making) to be treated to
economical advantage. -

The invention eonsists in the eonstruetion
and combination of parts to be more fully de-
scribed hereinafter a.nd deﬁmtely set forth in
the claims.

30

Tn thedrawings Flgure 1represents, larvely‘

35 dlavrammatwally, my apparatus in side ele-
vation, the said apparatus being distributed
over several floors of a building, as will ap-
pear. Fig. 2 represents one of the electrical
separators of my invention, the same being

4o shown in vertical central section. Fig. 3isa
"~ similar view representing a second electl ical
separator.

Throughout the spec1ﬁcat10n 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-
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(No models)

able valve 3, leads to my electrical separator
4, The construction of this separator is moest
clearly shown ip Fig. 2, where it should ap-
pear that it consists, substantially, of a ey-
lindrical tank 5, provided with a central ver-
tical hollow shaft 6, within which is mounted
an insulated inner shaft 7. The hollow shaft
6 is provided with insulated openings 8, in
which are attached the arms of a vertical
frame 9, which frame is provided with a plu-
rality of vertical strips or wires 10, as indi-
‘eated. A substantially similar frame 11 is
carried by the hollow shaft 6 and preferably
diametrically opposite to the aforesaid frame
9. This frame is provided with a plurality
of wires 12; but these are substantially hori-
zontal, as shown, 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
separatoris preferably dish-shaped, asshown,
and there is provided a steam-coil 15, ar-
ranged just above the same, ag mdleated
The upper extremity of the shaft 7 may be
driven continuously through suitable gear-
ing 16, which imparts a rotary motion to said
frames 9 and 11, and the terminal wires 17
of an electric cireunit connect, respectively,
with the inner and outer shafts, as shown,
wherefore the juice whieh is being treated
within the tank 5 is subjected to the action
of the electric current passing between the
frames. The purpose of this peeculiar con-
struction is to insure that the molecules of
the juice will be brought into most intimate
contact with the surface of the frames, and
it should be understood that during the proe-
ess the shaft 7 is driven so that it brings this
result about. Passing an electric current
through the raw juice in this manner has the
effect of separating out the albuminous and
other foreign matter, which thereupon is-pre-
cipitated to the bottom of the tank; as will
| be readily understood, the steamecoil operat-
ing to maintain the fluid at a high tempera-
ture during this process.

From the tank 4 a pipe 18, which is suit-
ably supplied with a valve 19, conduects the

50

55

6o

65

70

75

8o

85

Qo

95
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with a steam-coil 21. In this tank the tem-
perature of the juices may be raised from
one hundred to two hundred degrees. A pipe
22, provided with a suitable valve 23, leads
from this point to a pnmp 24, by means of
which the juice is conducted to a filter-press
25, of common construction. After passing
through this press the juices are led to the
tank 26, thence through a pipe 27 to the sec-
ond separator 28. The construction of this
second separator is best illustrated in Fig. 3,
where it should appear that it comprises a
substantially eylindrical tank 29, in which
is placed an immense porous cup 30. The
juice from the pipe 27, after passing through

-a suitable valve 31, is delivered within this

porous cup 30, through the upright extension
32, This extension 32 carries a sleeve 33,
upon which are mounted a plurality of py-
ramidal frames 84, which are preferably con-
structed of lead or aluminium, their construe-
tion being such as to augment their superfi-
cial surface. Itshould appearthatthissleeve
33 is suitably insulated from the pipe-section
32, as indicated at 35. 'This sleeve, with its
frames 31, may be moved down and up by
hand or otherwise, so they may be submerged
in the juice more or less or removed there-
from, at the diseretion of the operator. The
extremity of the pipe-section 32 is provided
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 84 lying below it. Whilethisistaking
Place, an electric current is passed through
the liquid. To this end outside of the cup
there are provided a plarality of electrodes,
preferably consisting of sheet-iron members
37, immersed in water, as indicated. The ter-
minal wires 38 of an electric circuit are at-
tached, respectively, to the sleeve 33 and the
electrodes 37, the current passing in such a
directionthat the frames 34 constitute anodes
therefor. The sheet-iron members may be
suitably insulated, as indicated at 39. From
the tank 29 the juice passes through a suit-
able valve 40 and thence by the pipe 41 to a
tank 42. Teaving this tank by the pipe con-
nection 43 it is raised by the pump 44 through
a pipe 45 and delivered into a tank 46, which
tank contains asteam-coil47. Ierethe juices
are again heated, thence passing through the
pipe connection 48 to the branches 49, which
lead to the mechanical filters 50. From these
(ilters 50 the juice passes through suitable
branch pipe connections 51, connecting with
a main 52, which eonducts the juice to a tank
53. IFrom the tank 53 the juice passes by a
pipe connection 54 to the evaporators 55,
through which it passes suceessively. The
juice is treated in these evaporators until it
is raised to a semisyrup or to about 30°
Baumé. I'rom the evaporators the juice
passes by the pipe 56 to a pump 57, by means
of which it is raised through a pipe 58 and
delivered into a tank 59, containing a steam-
coil G0, In this tank 59 the juices are treated
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with fumes of sulfur, the apparatus for this
purpose comprising a stove 61, in which flour
of sulfur is burned, a pump 62 being pro-
vided forforcing the fumestherefrom 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 pro-
vided with suitable water-circulating con-
nections 65. The sulfur fumes find exit
through a suitable chimney 66, as shown.
From the tank 59 the juices are led through
a suitable pipe-main 67, the branches 68 con-
ducting the juices to mechanical filters 69.
From these filters the juices pass by the pipe
connections 70 to the delivery-tank 71. Upon
their arrival at this point the juices will have
been thoroughly purified and will then be
ready for treatment by any of the crystalliza-
tion processes, such as boiling in vacuum-
pans, d&c.

The albuminous and foreign precipitates
thrown down in the separator 4, described in
connection with the foregoing, may be also
subjected subsequently to treatment by the
apparatus in the same manner as the raw
juice. To this end the lowest point of the
dished Lottom 17 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 apparatus is applica-
ble 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 al-
cohol. This molasses, however, should be
first dilated substantially to a Baumé read-
ing of ten degrees or less, then heated to 180°
Fahrenheit, and filtered before introduction
into the raw-juice tank.

While T have shown in the accompanying
drawings the preferred form of my invention,
it will be understood that I do not limit my-
self to the precise form shown, for many of
the details may be changed in form or posi-
tion without affecting the operativeness or
utility of my invention, and I therefore re-
serve the right to make all such modifica-
tions as are included within the scope of the
following claims or of mechanical equivalents
to the structures set forth.

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

1. In apparatus of the class deseribed, the
combination of a receptacle for the juice, ro-
tatable metallic electrodes therein adapted
by their rotation to minutely snbdivide the
juice, electrical connections, a receptacle con-
nected with the first-named receptacle, a me-
tallic framework therein by which the juice
is again finely subdivided, and electrical con-
nections with said receptacle and frame-
work.

2. In apparatus of the elass described, the
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combination of a receptacle for the juice, ro-
tatable metallic electrodes therein adapted
by their rotation to minutely subdivide the
juice, electrical connections, a receptacle con-
nected with the first-named reeeptacle, a me-
tallic framework therein by which the juice
is again finely subdivided, electrical connec-
tlons with said receptacle and framework,
and means for heating the juice Whlle in the
first-named receptacle

3. In apparatus of the class described, the
combination of a receptacle for the juice, ro-
tatable metallic electrodes therein adapted
by their rotation to minutely subdivide the
juice, electrical connections, a receptacle con-
nected with the first-named receptacle, a me-
tallic framework therein by which the juice
is again finely subdivided, electrical connec-
tlons with said reeeptacle and framework,
and a filter interposed between said recep-
tacles.

4. In apparatus of the class deseubed the
combination of a receptacle for the juice, ro-
tatable metallic electrodes therein adapted
by their rotation to minutely subdivide the
juice, electrical connections, a receptacle con-
nected with the first-named receptacle, a me-

~ tallic framework therein by which the juice

30

is again finely subdivided, a filter interposed
between said receptacles, and electrical con-
nections with the second reeeptacle and its
framework.

5. In apparatus of the class described, the

3

combination of a receptacle for the juice, ro-

tatable metallic electrodes therein adapted
by their rotation to minutely subdivide the
juice, a receptacle connected with the first-
named receptacle, a metallic framework
therein by which the juice is again finely sub-
divided, a filter interposed between said re-
ceptacles, electrical connections with the
first-named receptacle, electrical connections
with the second receptacle and its framework,
means for passing sulfurous vapors throuO'h
said juice, and means for maintaining sa1d
juice at a high temperature while sald vapors

‘are passing therethrouvh

6. In apparatus of the class described, in
combination, a receptacle for the j juice, a hol-
low shaft mounted therein, an inner shaft

carried thereby, oppositely- prOJeetlng frames
carried respectively by said hollow shaft and
said inner shaft, means for rotating said
frames, means for insulatingsaid frames from

each other, a plurality of substantlallv ver-"

tical wires carried by one of said frames, a

constituting terminals for an electrie cireuit.
In witnéss whereof I have hereunto set my
hand in the presence of two witnesses.

MARTIN HOCKER MILLER

Witnesses:
JOHN A. PATERSON,
ALEx MCKENZIE.
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plurality of substantially horizontal wires -
earried by the other of said frames, said wires
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