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UNITED STATES

Patent OFFICE.

BOTHO SCHWERIN, OF BERLIN,

GERMANY.

APPARATUS FOR ELECTRO-ENDOSMOTICALLY lEREEING MATERIALS FROM FLUIDS.

SPECIFICATION forming part of Letters Patent No. 720,186, dated February 10, 1903,

Application filed April 24, 1902,

To all whom it may concern:

Be it known that I, BOTHO SCHWERIN, doc-
tor of laws and chemlst a subject of the Kuw
of Prussia, Emperor of Germany, residing at
No. 19 .Bernburgerstrasse, Berlin, Prussia,
German Empire, have invented a new and
useful Apparatus for Electro-Endosmotically
Freeing Materials from Flunids, of which the
followmg is a specification.

This invention relates to an 1mproved ap-
paratus for the process of eleetro-endosmot-
ically freeing mineral, vegetal, and animal
substances from Water and other fluids, for
which Letters Patent of the United States
were granted to me under No. 670,350, dated
March 19, 1901. In the pr acblcal workmrr
of said proeess it has been found that the
thickness of the layer in which the material
is subjected to the action of the electric cur-
rent is of great practical importance, as with’
theincreasing thickness of the layer the trav-
eling of the fluid toward the negative elec-
trode is 1ncreas1n<rlv retarded. Thus, forin-
stance, in proceeding on a large scale with
peat in the state of pulp or sludae it has been
proved that when the thlckness of the peat
layer is increased beyond fifty centimeters
the said process ceased to give satisfactory
results.

The objeet of the present invention is to
utilize this experience as the constructional
base of an apparatus for treating large quan-
tities of material in such a manner that the
material is subdivided in a number of weak
layers, and these are acted uponatatime in or
by means of one and the same circuit. This
problem has been very practically solved by
means of an electric system which domprisesa
series of removably - superposed horizontal
anodes, which are pervious to liguid and con-
structed to form boxes for receiving the mate-
rial to betreated, and a vertically-movable co-
operating series of horizontally-superposed
cathodes, combined with méans whereby they
can at a time be lowered into contact with the
material supported by said box-like anodes
and raised therefrom after treatment, each
cathode being, moreover, enabled when low-
ered to contact with the material to individ-
ually follow the latter as the same is caused
to shrink or contract under the action of the
electrie current. The said anodic boxes are
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preferably composed of a frame made out of
an electrically-non-conductive substance, as
wood, and a bottom constructed with wire-
gauze (iron or copper, for instance) fixed to
the under side of-the frame, which is left
open at the top for allowing the cathode to
penetrate. To support the said anodic boxes,
I provide a multilecular structure construct-
ed with a series of horizontally-superposed
bottoms, floors, or partitions, which are im-
pervious to liquid and held in an electrically-
non-conduetive frame open. at its sides, so
that a series of superposed chambers or cells
is formed to receive a number of boxes. For
each anodie box in the respective compart-
ment or cell of said struecture a flat positive
electrode isso mounted that, on the one hand,
all of the positive electrodes can be raised
simultaneously within the cells after treat-
ment for removing the boxes and inserting
freshly-filled ones and then lowered simulta-
neously into eontact with the material, and,
on the other hand, each of these positive elec-
trodes in the lowered position can independ-
ently of the others follow the material as it
is caused to shrink or contract by the action
of the current.

I prefer to build up my structure with cor-
rugated floors, bottoms, or partitions, as by
these means the escape to the outside of the
fluid driven out from the material through
the wire-gauze bottoms is obtained in a very
simple manner. Moreover, said corrugated
partitions have the advantage that the wire-
gauze bottoms of the boxes constituting the
negative electrodes thereof are supported in
numerous points without materially affecting
their perviousness, whereby said electrodes
are protected against deformations and their
level position secured, which has been found
to be of importance for the proper action of
the electric current. In most cases the wire-
gauze bottoms should, moreover, be stiffened
by applying a coarser metal netting. against
their under side. By constructing said cor-
rugated partitions witk -netal-—such ascorru-
gated iron, zine, or copper—1I secure the prac-
tical advantage that the electrical connection

of the wire-gauze bottoms of the anodic boxés

with the negative pole of the dynamo or other
source of electricity can be established by
means of said partitions, so that the otherwise
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necessary switching on and off of each sepa-
rate box is obviated and a consequent great
saving of time and labor attained.

A further advantage of the described ar-
rangement is that it enables a current-gener-
ating machine of a given voltage to be util-
ized to the best effect, as the cells can be elec-
trically connected in parallel or in series or
in a combination of these connections-—for
instance, a series connection of groups of
cells, the cells of each group being connected
in parallel.

A form of apparatus embodying the prinei-
ple of this invention is illustrated in the an-
nexed sheet of drawings, in which—

Figure 1 is a front elevation of an appara-
tus comprising five cells for receiving two
anodic boxes each, the top cell with boxes
inserted being shown in section on the line
x @ of Fig. 2; and Fig. 2,an elevation of the
right-hand side, showing the top cell and its
right-hand box in section on line y v, Fig. 1.
Fig. 3 is a plan of the right-hand side frame.
Fig. 4 is a vertical section throngh one of the
anodicboxes, showing the position of the posi-
tive electrode at the beginning of the treat-
ment; and Fig. 5, a vertical section through
one of the anodic boxes, showing the position
of the positive electrode at an intermediate
phase of the process.

Two frames, each composed of two uprights
1, an upper cross-bar 2, and a lower cross-bar
3, are vertically erected and at a distance
from each other. At the frontand rear edges
of the same are fixed horizontal bars 4 and 5,
respectively, at regular intervals, so that each
of the front bars 4 corresponds with one of
the rear bars 5. Upon each pair of bars 4
and 5, of which there are five, is fixed a cor-
rugated floor, bottom, or partition 6, pref-
erably of zine-covered iron, so that a se-
ries of five superposed compartments, cham-
bers, or cells z 2’ 2% £° 2% is formed. Within
each of said side frames in the vertical cen-
tral line thereof a beam (denoted at one side
by the symbol 7 and at the other side by
the symbol 8) is suspended by a link 9 from
a short arm 11 of a shaft 11% on which is
fastened on the other side a lever 10, the bear-
ings 12 of said shaft being secured to and
supported by the upper cross-bars 2. The
beams 7 and 8 are provided on their upper
and lower ends with extensions 13 and 14, re-
spectively, which loosely project through cor-
responding holes formed in the cross-bars 2
and 3 to serve as guides. When thelever10
is pressed downward, the beams 7 and 8 are

‘raised, whereas they are lowered when said

lever is caused or allowed to return to its
upper position. At equal vertical distances
from the partition 6 said beams 7 and 8 have
secured thereto cross-bars 15 and 16, respec-
tively, so that there is a pair of such cross-bars
for each cell. Ontheendsof eachcorrespond-
ing pair of cross-bars 15 and 16 are secured
bars 17 and 18, extending through the cells.
From each pair of bars 17 18 are suspended

720,186

iron plates 20 21 each by means of four chains
19 in such manner that when the beams 7 3
are raised (see Fig. 1) said plates are hang-
ing side by side in horizontal position in the
top part of the cells, so that between said
plates and the partitions 6, forming the bot-
toms of the cells, sufficient space is provided
for sliding the anodic boxes in.or removing
them from the cells. The said iron plates 20
21 constitute the positive electrodes of the
cells.

The anodic boxes are each composed of a
square frame 22, constructed with an elec-
trically-non-conductive material, preferably
wood; and a bottom 23, of wire-gauze, (iron or
copper,) fixed to the under side of the frame,
which is open at the top. The wire-gauze
bottoms 23 constitute the negative electrodes
of the cells. These anodic boxes are filled
up to their top edges with the material to be
treated—for instance, peat reduced to the
state of a pulp—and the boxes are then placed
into the cells, so as to rest on the metal par-
titions or floors 6. To prevent deformation
of the wire-gauze bottoms 23, I prefer to
stiffen the same by means of coarser metal
nettings 24, applied against their under sides.
To facilitate the manipulation of the boxes,
they are provided with handles 25.

In the apparatus shown the cells are sup-
posed to have such width that each can ac-
commodate two anodic boxes side by side.
It is for this reason that each cell is provided
with two cathodic iron plates.
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The front bars4 are angular in section and -

are fixed to the uprights 1 with their open
sides upward, (see Fig. 2,) so as to constitute
channelsor gutters for receiving and conduct-
ing away to a discharge (omitted from the

105

drawings) the fluid driven out from the anodic -

boxes into the grooves or channels of the par-
titions 6.

The suspension-chains 19 for the positive
electrodes 20 21 are given such length that
when said electrodes are lowered upon the
material in the anodic boxes their chains are
hanging slack, (see Fig. 4,) so that in conse-
quence of this surplus of length of their
chains the cathodic plates can follow the ma-
terial as it shrinks or contracts under the ac-
tion of the electric current, as shown in Fig.
5, for an intermediate phase of the process.

In Fig. 1 it is assumed that the cells are
electrically connected in series. The pair of
positive electrodes of the top cellisconnected
with the positive pole of the current-genera-
tor, the negative pole of which is connected
with the lowest iron partition 6, while the
pairs of positive electrodes of the second,
third, fourth, and fifth cells are connected, re-
spectively,with the corrugated-iron partitions
of the first, second, third, and fourth cells.

Inorderto charge the cells with filled anodie
boxes, the positive electrodes, if not yet in
raised position, are first raised by depressing
the lever 10, then the filled boxes are placed
upon the partitions 6, and finally the lever 10
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is released, whereby the positive plates 20 21
are eaused o sink upon and make contact
with the material contained in' the anodic
boxes. The chains 19 are hangingslack. The
electric cireuit is then closed and water be-
gins to be driven out from the anodic boxes
through their wire-gauze bottoms and to drop
into the grooves or channels of the corrugated

partitions 6, from whence it escapesinto the

gutters formed by the bars 4, which conduet
it to a discharge. (Not shown.) The material
in the boxesshrinks or contraetsin proportion
as the water is driven out, without, however,
breaking contact with the positive eléctrodes

'20 21, as the slack of the chains 19 permits

said electrodes to follow the sinking of the
material in close contact with the latter. As

- soon as the obtainable or desired percentage
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of fluid is removed from the material the cir-
enit is first opened, then the lever 10 is de-
pressed to raise the positive electrodes from
the boxes, and the latter are then withdrawn
from the cells, which are then supplied with
freshly-filled boxes. - . :
By connecting with a two-hundred-and-
twenty-five-volt-current-generating machine

- three apparatus of the kind described and con-
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. the positive series, substantially
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nected in series, each apparatus comprising
five cells connected in parallel and each cell
containing two anodic boxes five centime-
ters in height, ninety centimeters in length,
and eighty eentimeters in width,a three-hours
action results in removing from peat-sludge
forty to fifty per cent. of its contents of wa-

ter, the system requiring at the beginning a

current density of about four amperes, which
decreases progressively, so as to be reduced
to about two and one-half amperes at the end
of said period of time. .

‘What I claim, and desire to secure by Let-
ters Patent of the United States, is—

1. In apparatus for electro-endosmotically
freeing materials from fluids, the combina-
tion, with a source of electricity, of a series
of superposed positive electrodes which is

‘movable up and down in its entireness and

of which edch member is movable individu-
ally, and a series of pervious negative elec-
trodes for supporting the material to be treat-
ed, the members of said negative series being
removably arranged between the members of
' as and for

the purpose stated.

"2. In apparatus for electro-eudosmotieally'

freeing materials from fluids, the combina-
tion, with a source of electricity, of a series
of superposed positive electrodes which is

‘movable up and down in its entireness and
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of which each member is movable individu-
ally, a series of stationary corrugated floors
arranged between said positive electrodes
and a series of removable pervious negative
electrodes for supporting the material to be

-+ treated, the members of said negative series
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being supported by said corrngated floors,
substantially as and for the purpose specified.
-3. In apparatus for electro-sndosmotically

3

freeing materials from fluid, the combina-
tion, with a souree of electricity, of a series
of superposed positive electrodes which is
movable up and down in its emntireness and
of which each member is capable of sinking
individually,a series of stationary corrugated

70

metallic floors arranged between said posi-

tive electrodes, and a series of removable per-
vious negative electrodes for supporting the
material to be treated, the members of said

75

negative series being supported by said cor- .

rugated metallic floors, substantially as and
for the purpose stated.

4. In apparatus for electro-endosmotically
freeing materials from fluids, the combina-
tion, with a source of electricity, of a series
of superposed stationary corrugated floors, a
series of removable pervious negative elec-
trodes resting on said floors and consisting
each of an open box provided with a bottom
of wire-gauze stiffened by coarse metal net-
ting applied against its under side, and a se-
ries of saperposed positive electrodes which
is movable up and down in its entireness and
of which each member is capable of individu-
ally following the material as it contracts
under the action of the electric current, sub-
stantially as and for the purpose stated.

5. An apparatus for electro-endosmotically
freeing materials from fluids comprising a
structure open at its sides and subdivided
in a number of superposed cells by horizon-
tal corrugated partitions, removable pervious
electrodes constructed for containing a layer
of the material to be treated and resting on
said partitions, positive electrodes arranged
in the intervals of said corrugated partitions,
means for moving the series of positive elec-
trodes up and down in its entireness, means
for allowing each positive electrode to indi-
vidually follow the material as the latter con-
tracts under the action of theelectric current,
electrical connections between the electrodes
and the poles of a source of electricity, and
means for conducting away the fluid driven
out from the material into the channels of
said corrngated partitions, substantially as
and for the purpose stated.

6. An apparatus for electro-endosmotically
freeing materials from fluids comprising a
strueture open at its sides and subdivided in
a number of superposed cells by horizontal
corrugated partitions, removable petyious
negative electrodes constructed for contain-
ing a layer of the material to be treated and
resting on said partitions, positive electrodes
in the cells, a sliding frame for raising and
lowering the positive electrodes and compris-
ing transverse bars extending through the
cells from one side to the other and resting
outside of the cells on eross-bars fixed to ver-
tical slide-bars, means for raising and lower-
ing said sliding frame, means for allowing
each positive electrode to individually follow

the material to be acted upon by it as the

same contracts under the action of the elec-
tric eurrent, electrical connections between-
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the electrodes and the poles of a source of
electricity, and means for conducting away
the fluid driven out from the material into
the channels of the corrugated partitions,
substantially as and for the purpose stated.

7. An apparatus forelectro-endosmotically
freeing materials from fluids comprising a
structure open at itssides and subdivided in
a number of superposed cells by horizontal
corrugated partitions, removable pervious
negative electrodes constructed for contain-
ing a layer of material to be treated and rest-
ing on said partitions, a sliding frame com-
prising transverse bars extending through the
cells from one side to the other and resting
outside of the cells on cross-bars fixed to ver-
tical slide-bars, means for raising and lower-
ing the sliding frame, positive electrodes sus-
pended from said transverse bars by means

720,186

of chains having such length as to allow the
positive eleetrodes with the sliding frame in
the lower position to individually follow the
material as the same contracts under the ac-
tion of the electrie current, electrical connec-
tions between the electrodes and the poles of
a source of electricity, and means for con-
ducting away the fluid driven out from the
material into the channels of the corrugated
partitions, substantially as and for the pur-
pose stated.

In testimony whereof I have hereunto set
my hand in presence of two subseribing wit-
nesses.

BOTHO SCHWERIN.

Witnesses:
HENRY HASPER,
WOLDEMAR HAUPT.

20

25

30



