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To oll whom it may concern:

Be it known that I, Hereeer E. T. HavL-
TAIN, of the city of Toronto, in the Province
of Ontario, Canada, have invented certain
new and useful Improvements in Electroly-
tic Apparatus, of which the following is a
specification.

This invention relates to apparatus for
the electro-chemical assaying of metallic ores
such as those of copper, nickel, or zine, in
which a deposit of the metallic content of
the ore is received on a platinum or other
suitable electrode and my object is to devise
means for accelerating the electrolytic action
and thus materially shortening the time re-
quired for an assay, to devise simple and
effective connections between the electrodes
and the terminals of the electric power cir-
cuit, and to devise simple means for accu-
rately defining the relative positions of the
electrodes when the apparatus is in opera-
tion.

T attain my objects by means of the con-
strudtions hereinafter particularly described
and illustrated in the accompanying draw-
ings in which—

Figure 1 is a perspective view showing a
single unit of my apparatus. Fig. 2 is a de-
tail of the central electrode. Fig. 3 is a
vertical section of an electrode supporting
tube. Fig. 4 is a horizontal sectional view
showing the means for centering the inner
or central electrode relative to the outer
electrodes.

In the drawings like letters of reference

_indicate corresponding parts in the differ-
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ent figures.

1 is a suitable board or back for the ap-
paratus. In this back a support 2 for the
containing vessel 3 is slidable, this support
being pulled out to support the containing
vessel and pushed in when it is desired to re-
move the said vessel. ‘Supported by this
board or backing 1 are electric terminals 4
and 5, the outer terminals 5 being preferably
of the same polarity as one another and of
opposite polarity to the central electrode 4.

The parts of the apparatus I have just
described are old in the art, my invention
lying particularly in the device I will now
describe.

6 is an electrode supporting and position-
ing tube preferably of glass or celluloid.
When in use the lower end of this tube is
above the bottom of the containing vessel 3
and its upper end below the upper end of

such vessel so-that it may be entirely sub-
merged in the electrolyte. To this tube are
connected in any suitable manner the outer
electrodes 7 preferably formed of thin sheet
platinum. In the drawings I show a simple
way of connecting these electrodes their ends
being bent around the rim of the tube at
each end and clamped to the tube by means
of retaining bands 8 of any suitable inert
material. These electrodes are connected in
any suitable manner with the outer termi-
nals 5 but preferably in 'a manner I will

" hereinafter describe.

9 is a central electrode also formed of
sheet platinum and preferably constructed
as hereinafter described. This electrode is
accurately positioned relative to the outer
electrode in the following manner. Teats 10
are blown or otherwise suitably formed in
the sides of the tube intermediate the elec-
trodes 7. These teats are preferably ar-
ranged in pairs as shown and the edges of
the central electrode 9 fit between them as
shown (see IFigs. 3 and 4). By this ar-
rangement I positively insure that the cen-
tral electrode will be and remain in a cen-
tral position approximately equidistant
from the outer electrodes which condition is
essential in securing the best results.

The central electrode being formed: of
very thin sheet platinum is longitudinally
corrugated from end to end in order to
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stiffen it. In order to secure an easily de-

tachable connection between the central elec-
trode and the terminal 4 T provide the latter
with a spring clip 11 of any ordinary con-
struction which spring clip engages the
upper end of the electrode as shown. In
order to thicken and stiffen the upper end
of the electrode where it is gripped by the
clip I bend over each corner of the electrode,
as shown particularly in Fig. 2 and thus in-
sure not only that a good connection shall
be obtained between the clip and the elec-
trode but also prevent the latter from being
damaged by the engagement and reéngage-
ment with the clip. .

In order that the tube be accurately
positioned within the containing vessel, as
hereinbefore described, it is necessary to
provide some means of supporting it. I
prefer that the support shall be independ-
ent of the retaining vessel and therefore
hang the tube, preferably from the ter-
minals 5, and preferably arrange it that the
supporting means shall form an electrical
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connection between the terminals and elec-
trodes 7. For this purpose I employ the
wires 12 one or both of which at its lower
end is in electrical connection with one of
the electrodes 7. If only one is in such elec-
trical connection the upper retaining band
8 must be of conducting material and in
electrical connection with both electrodes 7.
These wires may be connected in any suit-
able manner with the terminals 5 but are
preferably hooked over the same as shown.
The tube 6 is thus given a flexible support
and consequently neither the tube nor its
connections will be broken off if in placing
the containing vessel 3 in position the tube
is knocked or pressed to one side.

From the construction described it will
be seen that not only are the electrodes
always properly positioned when the appa-
ratus is in use but the tube 6 and the con-
taining vessel 3 are also suitably positioned
relative to one another. At the same time
the central electrode or the tube with the
outer electrodes in position thereon may be
quickly engaged and disengaged from the
terminals 4 and 5. The tube 6 has however
another function and that is to materially

" decrease the length of time required in mak-

ing a determination. A quick circulation
of the electrolyte is necessary for this pur-
pose. As a considerable amount of heat is
generated at the surfaces of the electrodes
and also bubbles of gas, the electrolyte
within the tube has a tendency to rice re-
turning to the bottom througl the annular
space between the tube and containing ves-
sel. The tube 6 thus serves the purpose of
a circulating tube, defining the course the
circulating medium will take, thus securing
a maximum circulation for the amount of
heat and gas developed. In order to still
further increase the circulation I preferably
employ a tube 13 provided at its lower end
with one or more nozzles 14. Through this
tube air or other suitable gas may be forced,
the rapidity of the circulation being mate-
rially increased by the bubbles of gas rising
from the nozzles 14.

From the above description it will be seen
that I have devised an electrolytic appara-
tus which is not only very convenient in
use, requiring the minimum of attention,
but also is exceedingly rapid in its opera-
tion. It will be understood, of course, that
in practice a large number of the devices
will be employed, the construction as above
described forming only a single unit.

What T claim as my invention is:—

1. In electrolytic apparatus the ccmbina-
tion of a containing vessel; a tube open at
both ends supported within the containing

vessel with its lower end above the bottom
of the vessel and its upper end below the top
of the vessel; electrodes supported by said
tube; an electrode of opposite polarity be-
tween the aforesaid electrodes; and a sup-
port for said electrode independent of the
tube.

2. In electrolytic apparatus the combina-
tion of a contalning vessel; a tube open at
both ends supported within the containing
vessel with its lower end above the bottom
of the vessel and its upper end below the
top of the vessel; a pair of electrodes of
similar polarity carried by said tube at op-
posite sides thereof; a central electrode of
opposite polarity; and guiding means
within the tube defining the position of
said central electrode relative to the other.

3. In an electrolytic apparatus the combi-
nation of an electrode supporting and posi-
tiening tube open at both ends; a pair of
electrodes of similar polarity carried by said
tube at opposite sides thereof; a central elec-
trode of opposite polarity; and guiding
means within the tube defining the position
of said central electrode relative to the
others.

4. In electrolytic apparatus the combina-
tion of a containing vessel; a tube open at
both ends supported within the containing
vessel with its lower end above the bottom
of the vessel and its upper end below the
top of the vessel; electrodes supported by
said tube; means for introducing a gas into
the lower end of the tube: an electrode of
opposite polarity between the aforesaid
electrodes; and a support for said electrode
independent of the tube.

5. In electrolytic apparatus the combina-
tion of a pair of suitably supported termi-
nals; an electrode supporting and position-
ing tube open at both ends; a pair of elec-
trodes of similar polarity carried by said
tube; electrical conductors connected with
the electrodes and terminals and adapted to
form a flexible support for the tube; a third
terminal ; and a central electrode of opposite
polarity connected with said third terminal.

6. In electrolytic apparatusthe combina-
tion of a tube open at both ends flexibly sup-
ported frem above; an electrode carried by
said tube; an electrode of opposite polarity
within said tube; electrical connections be-
tween said electrodes and a source of cur-
rent; and a containing vessel removably
supported about said tube.

Toronto, this 14th day of July 1910.

HERBERT E. T. HAULTAIN.

Signed in the presence of—

J. Epw. MAYBEE,
E. P. Hawr.

Copies of this patent may be obtained for five cents each, by addressing the Gommissibner of Patents,
Washington, D. C.”
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