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To all whom it may concern.:

Beitknown that I, CHARLES J. REED, a éiti-
zen of the United States, residing at Philadel--
phia, in the county of Philadelphia and State
of Pennsylvania, have invented a new and
- useful Improvement in Electrolytic Appara- |
tus,(Case No. 824,) of which the following is |

a specification. - -
My invention relates-to electrolytic appa-

ratus in which it is desired to deposit in a

metallic state from an electrolyte a highly-

vide a simple and efficient means for insuring
athorough and effective amalgamation of the
metal deposited upon the cathode of the ap-
paratus. B |
- My invention is illustrated in
nying drawings, in which |

Figure 1 is a vertical section of an electro-
lytic cell.

the accompa-

the plate.

cathode shownin Fig..2., Fig. 4isaside view

of a modified form of cathode having a de-
- posit thereon, part of which is broken away.
Fig. 5 is an edge view of the cathode shown

in Fig. 4.

Like letters refer to similar parts through-

out the several views.

Intheelectrolytic deposition of highly-elec;
tropositive metals from aqueous solutions it

is customary, in order to prevent the rapid
redissolving of the metal, to employ a cathode

consisting either entirely or in part of mer- |
cury, the object of the mercury being to form |

an amalgam with the deposited metal, which

is much more difficult to dissolve than is the

inetal deposited in the free state. The em-
ployment of pure mercury as a cathode is ob-
jectionable on account of its liquid state and
also on account of the impossibility of using

1t in any other form than that of a horizontal
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sheet the upper surface only of which is ac-
tive. Copper and certain other metals have

such an affinity for mercury that plates made

of these metals and placed in a vertical posi-
tion willretain alimited amountof mercuryon
their surfaces. Plates of thiskind have been

Fig. 218 a side view of one of the
cathodes having a deposit thereon, part of
which is broken away.to show the surface of

‘not heretofore been successful.

| pared.. If, hbw.ever,' it 1s desired toredissolve
-and redeposit the metal a number of times on
-the same cathode, (asis the casein the opera-

tion of preparing-caustic soda and chlorin sz

from sodium chlorid, for example,) it isfound
-that the mercury at each suceessive operation

of depositing and redissolving gradually

works downward through the action of grav-

1ty and finally leaves the vertical surfaces of 6o
‘the cathode nearly destitute of mercury.
| ~reason of this action the employment of ver-
electropositive metal, such as sodium, potas- |
sium, or zinc; and it has for its object to pro-

By

tical cathodes for the deposition and redis-
solving of highly-electropositive metals has
05
My invention constitutes such an improve-
ment in the cathodes as enables a vertical
plate to retain mercury on its surface in suf-
ficient quantity to thoroughly amalgamate
the deposited metal. I effect this result by 7c
providing on the sides of a substantially ver-
tical plate of copper or other suitable metal,
at different heights and at frequent intervals,

| horizontal grooves-or receptacles in which the

Fig. 3 is an edge view of the'|

{

of zing.

tried and found to work when freshly pre- |

mercury may be retained either by capillarity 75
or gravity or by the combined action of grav-
ity and capillary attraction. I have found in
practice that a considerable quantity of mer-.

~cury may be retained for a long time in a

small amalgamated groove located at any de- 8o

sired height above the bottom of the plate.

‘Referring now to Figs.-1, 2, and 3 of the
drawings, J is a jar of any suitable mate- -

rial—such, for example, as glass or hard rub-

ber—which contains an electrolyte E in the 8g
form of an aqueous solution of a salt of the
metal to be deposited upon the cathode of
the apparatus—such, for example, as sulfate
T'he anodes A, suitably located in
the electrolyte, may contain the metal to be 9o
operated upon or they may be composed of
platinum, lead, carbon, lead peroxid, or any
other suitable material not rapidly destroyed

by electrolytic or chemical "action, and are
provided with or joined to a lug or terminal g5
L for connection with one terminal of the ex-
ternal circuit. The cathode C,inthe form of

a plate of .copper or ofther suitable conduct-
Ing material, is provided on both sides with
substantially horizontal grooves or pockets G 100
and with a lug L', which may be either an
integral part of the plate or a separate strip
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riveted to it. The plate C may be of other | highly;oxidizing

material than copper; but I prefer that metal,

for the reason that it is capable of amalga-
mation without becoming too soft or too brit-

tle for mechanical stability. The grooves &
may be either cut or otherwise formed in or
upon the plate and preferably, thongh mnot
necessarily,extend downwardly, as well as 1n-
wardly, in substantially the form indicated
in the drawings. The lug 1 is preferably

provided with a band or collar Iat thesurface.

of the electrolyte in order to prevent electro-
lytic and chemical action at this point. The
deposit D upon the surface of the plate is
amalgamated, as it is formed by the mercury
contained in the grooves or pockets G, the
deposited metal serving by capillary action Lo
draw the mercury upward out of the grooves
or pockets in which it is contained. |

In Figs. 4 and 5 of the drawings I have

shown a cathode-plate C’ the grooves or pock-

oets G’ in which are of greater capacity than
the corresponding parts shown in the other
figures and are formed by bending the plate
laterally in opposite directions at suitable
intervals, so as to form the pockets on oppo-
site sides of the plate alternately.

I desire it to be understood that my inven-
tion is not limited to the specific form shown
in the drawings, but includes any suitable
form or arrangement of horizontal grooves or

 receptacles formed in or upon the substan-
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tially vertical surfaces of the cathode-plates.
The grooves may be uniformly distributed
over the entire surface, as indicated, or they
may be otherwise located and arranged so as
to best adapt the plate for any particular re-
quirements of service. The metal deposited
upon the plates may also be varied, though 1
have found that this form of cathode 1s espe-
cially well adapted to the deposit of sodium
and zine in cases where it is desired to dis-
solve and redeposit the metal a great many
times. It will also be understood that sepa-
rators of hard rubber or other suitable insu-
lating material may be inserted between the
anodes A and cathodes C, if found necessary,
in order to prevent accidental contact be-
tween such elements.

The operation of my invention is as fol-
lows: An electric current from a dynamo or
other suitable source of electrical energy is
passed through the electrolyte K, which con-
tains in solution a salt of an electroposi-
tive metal-—such, for example, as zinc—and
through the electrodes A and C in the proper
direction to cause deposition of the metal on
the amalgamated cathode C. As the metalis
deposited upon the mercury the latter is ab-
sorbed and drawn out of the grooves and
forms a solid or plastic mass of amalgamated
zine, as indicated at D. On redissolving the
deposited metal, which may be readily ac-
complished by connecting the lug L', through
any suitable electrical conductor or trans-

719,870

snbstance—such, for exanm-
ple, as lead peroxid—or by passing an elec-
tric current through the cell in the opposite
direction, the liberated mercury is returned
by the action of capillary attraction and

oravity into the grooves G or G', as the case
may be. These operations may be repeated
indefinitely. o

The term °‘electrolytic apparatus” here

employed is intended to include any and all

forms of apparatus in which an electric cur-
rent is or may be employed either continu-
ously or interruptedly to produce chemical
changes either in the electrolyte or the elec-
trodes through which 1t passes, an accumau-
lator or storage battery being one example
of such electrolytic apparatus.

What I claim as my invention, and desire
to secure by Letters Patent of the United
States, 18— | |

1. In an electrolytic apparatus, a cathode
consisting of a substantially vertical plate of
conducting material that is not easily de-
stroyed by mercury, said plate being pro-
vided with horizontal grooves or channels in
or upon both of its faces and at various
heights, which project downwardly and in-
wardly and contain mercury, substantially as
herein set forth. | .

9. In an electrolytic apparatus, a cathode
consisting of a substantially vertical plate of
conducting material, provided with horizon-
tal grooves in or upon both of its faces, which
project inwardly and downwardly and con-
tain mercury, substantially as herein set
forth. | | |

3. In an electrolytic apparatus, a cathode
consisting of a substantially vertical amal-
camated plate of conducting material adapt-

' ed to receive an electrolytic deposit of a
highly-electropositive metal and having hori-

zontal grooves or receptacles formed 1in or
upon both of its faces at various heights
above the bottom which project inwardly and
downwardly and contain mercury, substan-
tially as herein set forth.

4. In an electrolytic apparatus, a cathode
consisting of a substantially vertical amal-
camated plate of conducting material having
horizontal grooves or receptacles formed in
or upon both of its faces at various heights
above the bottom which project inwardly and

downwardly and contain mercury, in combi-

nation with an anode and an electrolyte con-
taining a salt of zine, substantially as herein
set forth.

5. In an electrolytic apparatus, a cathode
consisting of a substantially vertical plate of
conducting material not easily destroyed by
mercury, provided with longitudinal grooves
or channels which are formed In or upon
both of its faces at various heights and pro-
ject inwardly and downwardly and contain
mercury, in combination with anodes and an
electrolyte containing a salt of a highly-elec-

lating device for absorbing electrical energy, | tropositive metal, substantially as herein set
with the lug I. of an anode consisting of a | forth.
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6. In an electrolytic appalatus a cathode_

congisting of a number of substantially ver-
tical plates of conducting material not easily
destroyed by mercury, each of which is pro-

vided with horizontal grooves or channels
that are formed in or upon both of its faces

at various heights and project downwardly

and contalin mercury, substantially as herein

set forth.

7. In an electrolytlo apparatus, a cathode
consisting of one or more substantially ver-
tical plaﬂaes of conducting material not easily

destroyed by mercury, each of which i is pro-
vided with horizontal grooves or channels
that are formed in or upon both of its faces

at various heights and ‘project downwardly

and contain mercury, in combination with |

anodes and an electrolyte containing a salt

of a highly-electropositive metal, substan-

tially as herein set forth.

3. In an electrolytic apparatus, a cathode

eonmst,mn* of one or more substantially ver-
tical platea of conducting material not easily
destroyed by mercury, ea,eh of which is pro-
vided with horizontal grooves or channels

‘that are formed in or upon both of its faces

at various helﬂ'hts and project downwardly

and contain mercury, in combination with
anodes and an electrolyte containing a zine

salt, substantially as herein set forth

9. Inan electrolytic apparatus, one or more,
substantially vertical plate-electrodes of con- |
ducting material, amalgamated or adapted to.
become amalgamated, each of which is pro-
vided at various heights with grooves or chan-

nels that are formed in or upon both of its

faces and project downwardly and contain

mercury in contact with the plate, in combi-
nation with electrodes of OXIdIZII]U" material

and an electrolyte containing a salt of a

highly electloposwwe metal, csubsr,antmlly as

‘herein set forth.

10. Inanelectrolyticapparatus,oneor more |
substantially vertical plate-electrodes of con-
ducting material, amalgamated or adapted to |
become ama]ﬂ'am&ted each of which is pro-
vided at various hew_hts with groovesorchan-
nels that are formed in or uponboth of its |
faces and project downwardly and contain |

i
!

e

mercury in contact with the plate, in combi-

nation with electrodes of oxidizing material
andan electrolyte containing & zine salt sub-

stantlally as herein set forth.

'11. Inanelectrolytic apparatus,oneor more
substantially vertical plate-electrodes of con-
ducting material, amalgamated or adapted to

‘become amalgamated, each of which is pro-
vided at various hewhts*w ith groovesorchan-

nels that are formed in or upon both of its

faces and project downwardly and contain

mercury in contact with the plate, in combi-
nation with electrodes containing lead per-

‘oxid and an electrolyte containing a highly-

electropositive metal salt, substa,ntmlly as
herein set forth.

12. In anelectrolytic appamtus,one Or more
substantially vertical plate-electrodes of con-
ducting material, amalgamated or adapted to
become amalﬂ'amated each of which is pro-
vided at various hewhts with grooves orchan-
nels that are formed in or upon both of its

faces and project downwardly and contain
mercury 1n contact with the plate, in combi-

nation with electrodes containing lead per-
oxid and an electrolyte eontalmnﬂ'a zine salt,

substantially as herein set forth.

13. Inanelectrolyticapparatus,oneor more

substantially vertical cathode- plates of con-

ducting material, each of whieh is provided
at various hewhts with integral, horizontal
channels in both faces for remmmo' mercury

‘in contact with the plate against the action
of gravity, substantially as herem set forth.

14. In anelectrolyticapparatus,oneormore
substantially vertical cathode- plates of con-
ducting material each of which is provided
with hor izontal grooves of approximately U

shape in cross- sectmn and located at various
heights on both faces for retaining mercury

in contact with said faces, substautlally as

1 herein set forth.

1In testimony whereof I have hereunto sub-

seribed my name this 1st day of May, 1899.

. . CHARLES J. REED.

‘Witnesses: '
- JAMES W. LAWwsS,

RoBT. B. FLETCHER.
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