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CHARLES J. REED, OF

"UNITED STATES PATENT OFFICE.

PIIILADELPHIA PENNSYLVANIA ASSIGNOR TO THE

SECURITY INVESTMFNT OOMPANY A CORPORATION OF PENNSYLVANIA.

> EL‘E_CTRQLYTIC APPARATUS.;_ |

SE',EGIF ATION formmg pa,rt of Let.ters Patent No. 719 873, dated Februmy 3, 1903

(No mndel ) _'

| Annlmatmn ﬁled May B, 1899 Serml Nn 715,686

To all whom it ma J concern: |

‘Be it known thatI, CHARLES J. REED a citi-
zen of the United States, residing at Phlladel—
phia, in the county of Philadelphia and State
of Pennsylvania, have invented a new and
useful Improvement in Klectrolytic Appara-

tus, (Case No. 828,) of which the fOllOWIHﬂ‘I‘E-

a speciﬁeamon

My invention relates to electtolytw appdl a-
tus in which a highly-electropositive metal—

such, for example, assodium, potassium, cad-

'mmm or zine—Iis deposwed fmm a solution

of a salt of such metal in a metallic state
upon an electrode immersed in such solution
or electrolvte. |

One of the objects of my uwemmn is to
subdivide the electrode-plate, which receives
a deposit, or each of the plates, if there be
more than-one of the same kind, into a plu-
rality of divisions or panels, so that the de-
posit thereon may be umfm mly dlstrlbuted

- and amalgamated.

30

35

40

A further object of the invention is to pro-
vide each of the panels or subdivisions of the
plate with a receptacle for mercury at.its
lower edge, so as to insure uniform amalga-
mation of the deposit and obviate waste of

‘the mercury.

A still farther ob,]ect Of the invention is to
provide a. means for protecting the support-

“ing-frame for the panels from electrolytic ac-

tion and amalgamation; and thus preventing
waste of the mereuary. .

My invention is 11111%1'&1:9(1 in the accom-—_l

panying drawings, in which— .
Figure 1.18 a vermcal section of an elec-

trolytie cell showing ¢ne form of my inven-

tion. FKig. 21s a sectional view of the cell,
taken at right angles to. the section of FKig. 1,
pormons of the apparatus being br oken away.
Fig. 3 is a plan view of the cell shown in Kigs.
1 and 2. Fig. 4is a side elevation of one of

- the plates shown in the preceding figures,

t5

o shown in Figs. 8 to 11.

and Figs. 5, 0, and 7 are detall views of one

of the mercury-containing receptacles shown

in Figs. 1, 2, and 3. Flﬂ's 8 to 11 are sec-
tional Views of an eleetrolytic cell embody-
ing platesof modified construction, and Figs.
12 to 17 are detail views of some of the parts
Figs. 18 to 21 are

side elevations of different forms of plates

_dlfferent form and arrangement.

‘those shown in Figs. 28 to 31.

embodying my invention. Figs. 22 and 23
are secblonal views taken at right angles to -
each other of an electrolytic cell similar to

‘those shownin Figs.8to1l, but having plates 55
‘and mercury- contammﬂ' Ieceptacles of modi- |

fied construction. Figs. 24 to 27 are detail
views of plates similar to those shown in
Figs. 22 and 23, but having a different form
of memury—contammw 1eceptacle Higs. 28 6v
to 31 are views of plates having panels of dif-
ferent form from those shown in the preced-
ing-figures and also mercury-receptacles of
Figs. 32 to |
34 are detail views of a mercury-cup like 65
IFigs. 35 to 38 .
are views of plates having panels of modified
form, and Figs. 39 and 40 are detail views of

“the mercury-cups shown in Figs. 35 and 37.
Figs. 41 and 42 are views of a plate embody- 70
ing a still further modification as regards the
form of the panels, and Fig. 43 illustrates in
‘detail the form of mercary-cups shown in

Figs. 41 and 42. Figs. 44 and 45 are views

of 2 plate. embodymg modified panels as re- 75

|

gards form and supporting means, and Figs.
46 to 58 illustrate deta,ilsof construction em-
bodied in the plate shown in Kigs. 44 and 45.

In the electrolytic deposition of highly elec-
troposﬂwe metals from aqueous solutions 1t 8o
is ecustomary in order to prevent.the rapid
redissolving of the metal to employ an elec-
trode consisting either entirely or in part of

| mercury, the object of the mercury being to

forin an amalgam with the deposited metal 85
which is more difficult to dissolve than is the
metal deposited in a free state. The employ-
ment of pure mercury as an electrode is ob-
jectionable on account of its liquid state and

‘also by reason of the impossibility of using it go

in any other form than that of a horizontal
sheet, the upper surface only of which isac-
tive. Copper and certain other metals have
such an affinity for mereury that plates made
of these metals and placed in a vertical posi- g5
tion will retain a limited amount of mercury
on their surfaces. Plates of this kind have

‘been tried and found to work when freshly

prepared. If, however,it is desired to redis-
solve and redeposit the metal a number of 1cc
times on the same electrode, as is the casein
the operation of preparing caustic soda from




10

20

30

35

40

2

719,873

sodinm chlorid, forexample, it is found that | edges of the panels to facilitate the collection

the mercury at each successive operation of.

depositing and redissolving gradually works
downward through the &ctlon of gravity and
finally leaves bhe vertical surfaces of the elec-
trode nearly destitute of mercury. DBy rea-
sont of this action the employment of vertical
electrodes for the deposition and redissolving
of highly-electropositive metalshas not here-
tofore been generally successful. 1 propose
to obviate this difficulty by partially subdi-
viding each plate into a number of panels
and providing each panel with its own recep-
tacle for mercury, such receptacle being lo-
cated at the bottom of a panel, so that all or
a portion of 1ts lower edge extends into the
imercury, thus insuring the amalgamation of

‘the deposit made upon that panel by the cap-

illary action of the deposit. In most cases
I find it desirable to make the mercury-re-
ceptacle of some inert material—that is, a
material that will not be amalgamated by the
mercury—such as glass, hard rubber, or other
insulating material, though in some cases
the receptacles may be formed by bending the
lower edge of the panel. I regard the sepa-
rate receptacle of inert material as preferable,
for the reason that a metallie receptacle con-
talning mercury and amalgamated bhoth in-
side and out will not confine the mercury
therein for an indefinite period, the amalga-
mated surfaces acting as a capillary siphon
to draw the mercury up over the edges of the
receptacle, from which it descends by gravity
to the bottom of the electrolytic cell.

My invention also contemplates the em-
ployment of strips or panels of any desired

form connected to a supporting-framework |

by integral extensions of greater or less ex-
tent or fastened thereto by means of separate
strips by rivetsor otherwise. Whereseparate
strips or panels are separated from each other
by slots, I find that a certain amount of mer-
cury is always retained on the lower edge of

45 each, in the form of a drop, by the surface

O

6o

tension of the mercury. If thestripor panel
is made narrow enough, this drop of mercury
will be sufficient to Lhox oughly amalgamate a

large electrolytic deposit of metal upon the

entire strip or panel. W ith this form of plate
it is therefore feasible to dispense with the

sired, though such receptacles will ordinarily
be found sufficiently useful to warrant their
employment, since the amount of mercury
availlable for amalgamating the panel may be
materially inereased over what would be held
upon theedgeof the panel by surface tension.

In order to facilitate the collection of the
mercury in the receptacles when freed from
the amalgam by the dissolving of the positive
metal from the electrode, I have sometimes
found it desirable to provide each panel with
a lower edge that is inclined to the horizontal
and to attach the mercury-containing recep-
tacle to the lowest point. Insome caseslalso

of the mercury and at the same time serve as
covers for the receptacles in order to prevent
splashing or spilling of the mercury after it
has been collected.

In cases where substantially vertical plates

are divided up into a plurality of panels or

strips each of such panels or strips is neces-
sarily connected to a conducting support or
framework at one or more points. If exposed
tothe action of the electrolyte, a depositforms
upon the framework and connecting portions,
as well as upon the panels, and the mercury
tends to amalgamate these portions of the de-
posit, as well as that upon the panels. If it
is desired to redissolve the metal from and to
redeposit it upon the same electrode a num-
ber of times, a small quantity of mercury will
be taken from the panels by the deposit upon
the framework each time that deposition
takes place, and upon redissolving the metal
this mercury is liberated and some or all of
it escapes to the bottom of the cell. In order
to prevent the escape of mercury in this man-
ner, I provide the framework with an insulat-
ing cover—such, for example, as rubber.
Glass, wax, or other insulating material
would serve the purpose; but I prefer to use
hard rubber on account of its lightness and
durability. When the framework is entirely
protected in this manner from electrolytic
action, it obviously receives no deposit and
need not be amalgamated. Ifit benotamal-
gamated, there is no possibility of the escape
o[" mercury from the panels, and the frame-
work is also protected against the dissolving
action of the eleetrolyte when the deposit i‘S
allowed to redissolve and when a current Is
passed through the cell in the direction op-

~posite to tha,t which takes place when the de-

posit 18 madoe.

Referring now particularly to Figs. 1 to 7
of the dra,wings, J is a jar containing an elec-
trolyte K, having a salt of an electropositive
metal in solution. The electrodes A, which
may be of a substance not readily destroyed
or injured by electrolytic and chemical ac-
tion—such, for example, as platinum, lead
or lead peroxid—are connected through lugs
L' to a common conduecting - strip I, The

| electrodes C are connected 60 2 cOMmOn con-
mercury-containing cups orreceptacles, if de-

ducting-strip / by means of lugs L and alter-
nate in position with the plates A, as is usual
in apparatus of this general character. In
the form here shown each electrode C con-
sists of a sheet of copper or other suitable
metal not readily destroyed or injured by the
action of mercury and is partially snbdivided
by slots S, so as to provide a plurality of pan-
els T at dlfferent heights.
each of the panels T is provided with a recep-
tacle R, of hard rubber or other inert mate-
rial, and in case the lower edge of the plate
is not divided it will be provided with a simi-
lar receptacle extending throughout Iits
length. 1Ifindit advantageous in practice to

provide troughs or gutters along the inclined | arrange the receptacies in alternate vertical

70
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columns, so that the receptacles in one col- |
umn overla,p those in the adjacent columns,

thus allowing any mercury that may escape
from one leceptac]e to be eaught in the re-
ceptacles below it in the adJacenb ‘columuns.

‘While this arrangement of receptacles 1 find
o be advautage‘ouq in practice, I do not limit
‘myself to any particular arrangement or to
Each recep- |
or panels may be employed, if desired, and I

any specific form of receptacle.
tacle R is provided with a sufficient amount
of mercury M to insure proper amalgamation
of the section of the pmbe above and adjacent
to 1t.

Referring now to Figs. 8 to 17, the jar J
and eleetro]yte E are or may be the same as

the corresponding parts shown in the preced-

ing figures. The jar J, electrolyte K, and

-eleetrodes A are or may be the samé as the
corresponding parts shown in the preceding

figures and already described. The elec-

trodes (V, which may be of copper or other

suitable metal which is easily amalgamated
and which i1s not easily destroyed or rendered

either soft or brittle by the action of mereury,
as has already been mdlcated are shown as

of U shape and supported at the bottom by

means of a dovetail connection with the sup-
- plate P, the common conducting-

porting
strip I being atta,ehed to the bottom of the

electrode, as indicated. Each electrode C'

consists, essentially, of a plurality of panels
TV, whlch are separated from the plate by a
As here
shown, each plate is provided at its botbom,

with a reeeptdcle R’, formed by bending up-
ward all or a porbmn of the lower edge of the
panel.
tacles are on one side onlv of each plate, and
as shown in Figs. 9 and 17 they are on both

Asshown in Figs. 3 and 15, the recep-

sides of the plate or panel. The terminal

connecting rod or strip /is here shown as pro- |

vided Wlth a sheath of mbnld,tmn* materlal 1

‘in order to protect it from elecbrolytlc action

and from the deposm of Ineta,l thereon from
the solution.
In Figs. 18 to 21 I have shown four forms of

“electrode in which the panels are in the form |
~ of substantially horizontal strips eonnected:_

at each end to the two side bars or pleces of

the conductin og-framework F. Thesehorizon-

tal strips or panels and the supporting-frame-

work may be made out of a single piece of |

metal, or the I_BBI‘IpS ‘may be fastened to the
framework by rivets or otherwise. In Fig. 18
the strips T of the electrode C* have straight
plain edges and areseparated from each other

 strips or panels T%® of the plate C? are pro-

60

vided with notehes? in their bottom edges in

order to prevent the mercury from running
from one end to the other of the panel when
the plate is tilted at an angle to the horizon-

‘tal, as is apt to be the case in a portable cell.
20 the strips T* of the plate C* differ

In Fl

rom the strips T3of Fig. 19 in having a greater
number of notches ¢ and also as reﬂ'ards the
s:,ha,pe of the notches, the tunctmn in the two |

electrically to a smn'le terminal.
“also each panel is prowded at its lower edge
‘with a receptacle R, of inert material, for the
‘mercury, and the fr amewmk is covered by a
protecting-coating I’ of inert material. .

In Figs. 24 to 27 I have illustrated a plate |

|93,

In Fie. 19 the'

cases being the same. In Fig. 21 the strips

or panels TS of the plate C°are provided with
76

V-shaped notches #* and are connected to the

framework F by upwardly-inclined terminals
{° in order to still further guard against the

passage of mercury from the panels to the
framework in case the latter is not protected
by an insulated sheath or covering.

Itis evident that many other forms of strips

therefore do not intend to ]1[11113 my mventlon

in this regard.

-~ In Fig. 19 I have indicated at M’ the p031-
tion of the drops of mercury on one of the
strips when the plate is tilted, asis apt to be

‘the case with portable cells.

75

30

Thave shown the framework m each ot F1gs )

1 18, 19, 20, and 21 as provided with an insu-

latmw sheath or covering I'; but it is to be
understood that such a proteetwe covering

sirable in practice in any particular case.
In Figs. 22 and 23 I have shown an electro-

lytic. cell the electrodes of which aresupported
and connected as shown in Figs. 10 to 17.

In this form, however, the plates C® are each

divided up into a plmallty of panels T®, each
of whichis connected tothe supportmﬂ'-f rame-
‘work F' by a small metal strip N at the top, the
‘superficial area of the connecting portion be- -
‘ing thus reduced in order t0 make each panel
‘as nearly as poss1ble an independent suar-
face for receiving the deposit and at the same

time connecting all of the panels of each plate
In this form

C* of substantlally the same form and con-

nected to the supporting-framework F' by

the same means as the plates of Figs. 22 and
but instead of employing separate mer-
curv-reeeptaeles of inert material the lower

edges of tho panels T7 are bent upward to
form the cups or receptacles R? for the mer-
cury. All but one of the panels of the plate
‘illustrated in Fig. 27 are shown as provided

with an amalgamated deposit D.

projecting portion 8 .at its bottom. In the

forms here shown and described the panels
are severally provided with receptacles at
their

lower edges, which are of conmdex—
able length in proportion to their depth, be-

‘ing generally of the same length as the panels.
I have found in practice that whele the re-

ceptacles are so constructed the mercury is

‘may be either used or not in these and in the |
‘other forms of electrode, as may be found de-
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In Figs. 28 aud 29 I have shown a plate C85, .
‘consisting of a number of panels T3, each of
which is eonneoted to the supportmﬂ'-frame-,'
work F? by a narrow strip of metal at its top
‘and provided with a eompamtlvely narrow

120

liable to run out at one end when the cell or

plate is inclined sufﬁeleutly to raise one end
of the receptacle or plate a considerable dis-
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tance above the other. 1find that by reduc-
ing the length and increasing the depth of
the receptacle this difficulty is to a great ex-
tent overcome. In order to utilize recepta-
cles of this form without leaving wvacant
spaces of great width between adjacent pan-
els, I cut a notch n in the upper edge of each
panel T®, with the exception of the top row,
these notches being of such width as to ex-
actly accommodate the receptacles R® of the
panels immediately above, and all of the pan-
els are provided at their lower edges with pro-
jections ?°, which extend into the mercury M
in the recepbaeles

The plate C° shown in Figs. 30 and 31
differs from that shown in Figs. 28 and 29
only in having two narrow top connections
with the framework F<in lieu of asingle nar-
row connection.
framework K* may be provided with a pro-
tective-covering of inert material 1. The
cylindrical form of cup or receptacle R?
shown in Figs. 32 to 34 is convenient for
use in this connection; but receptacles ot
other forms may 0bv10uely be employed, 1f
desired.

I have found in practice that the forms of
panels thus far shown and described are not
such as to facilitate the collection of mercury
in the receptacles as rapidly as may some-
times be desired by reason of the fact that
thelower edges of the panels are substantially
horizontal. In order to facilitate the collec-
tion of the mercury in the receptacles at a
more rapid rate, I have devised other forms of
panels, some of which are illustrated in the
succeeding figures of the drawings.

In Figs. 35 and 36 the panels T of the plate
C1 are shown in the form of oblong parallelo-
orams (except the upper row T, which are
in the form of triangles connected at two
points to the framework F?) arranged in di-
agonal rows, so that the upper corner of each

panel is joined to the supporting-framework

F3, and the lower corner or tip projects into

‘a eonical-shaped cup or receptacle R4

In Figs. 37 and 38 most of the panels of the
plate C? are in the form of rectangular plates

T, the outer ones at the sides being, how-

ever, in the form of triangles T™. Those in
the top row are also in the form of triangles
T4, but are connected to the framework F°
at two points instead of at one. Conical-
shaped receptacles R* are provided for the
mercury at the lower ends of the several pan-
els T, and receptacles R® of slightly-differ-
ent form are pr0v1ded for the penels T
and T,

The receptacle R* employed in connection |

with each of the panels shown in Figs. 35 and
36 and in connection with each of the side
triangular panels T¥ shown in Fig. 37, is
illustrated in Kig. 39, and the receptacle R>,
employed in connection with each of the rec-
tangular panels T and the upper triangular

In each of these forms the |

‘has been collected.
‘means in Figs. 44 to 63, and in Figs. 44, 45,

-1nN.
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illustrated in Fig. 40. These receptacles may
have a different form in cross-section than
that shown, if desired.

In Figs. 41 and 42 T have shown a plate C%,
comprising a number of panels T* of polygo-
nal form, each of which is connected to the
framework F* by a narrow strip of metal at
its top and the lower edge of which has two

downwardly and inwardly inclined portions.

terminating in a projecting tongue ¢, this
tongue extending into a cylindrical cup or re-
ceptacle RS, containing mercury M, the form
of the cup being particularly shown in Fig.
43. 'This cup obviously might be oblong in
cross-section and either angular or oval in
contour, if desired.

It is sometimes found advantageous in
practice to provide some means in addition
to those already shown and described for fa-

cilitating the collection of mercury from the

e e P N —

panels into the receptacles and at the same

time for preventing the mercury from splash-
ing or spilling out of the receptacles after it
I have illustrated such

and 46 have aiso shown a plate C'%, composed
of panels T of such form as to facilitate the
amalgamation of the deposit thereon and the
collection of the mercury when the depositis

‘dissolved and also to economize space to the

createst possible degree. Inthisplatethe pan-
els T areseverally supported at the twoupper
corners by means of lugs or ears (, fastened
thereto by rivetsrandsuitably attached to the
supporting-framework F®°, and each panel is
provided wwh alower edﬂe that inclines down-
wardly and mwardly frmn both side edges to

‘near the middle point, where the panel berrm-

nates in a tongue ?¢°, which projects into the
receptacle R'. The upper edge of each panel,
except those of the top row, also has two in-
clined portions terminating near the middle
in a notch ' of the form of the cup belong-
ing to the plate above and which rests there-
In order to facilitate collecting the mer-
cuary from the panels and also to prevent
splashing from the receptacles, I provide the
lower edge of each panel with troughs or gut-
ters H, the inner ends of which extend into
or over the receptacle and may be supported
thereby by means of a dovetail-groove con-

| nection, as indicated in the drawings, or oth-

1

erwise. These troughs or gutters may be
made of hard rubber or other preferably in-
ert material, and they may also be attached
to the framework or to the panel in any suit-
able manner, or they may be integral pa,rts

of the receptacle itself.

The details of construction of the pla,t-e
illuastrated 1n Iigs. 44 and 45 as regards the
means of attaching the panels to the frame-

work K9, the insulation of the latter, the re-

ceptacles and gutters, are shown in Figs. 46
to 58, in order that a full disclosure of the in-
vention as worked out by me in practice may

panels T' in the plate shown in Fig. 37, is | be made; but, as already indicated, these de-
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trolyte containing in solution an eleetropom-
tive metal, such as zine, and through the elec- f
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without departing from the invention.
While I have shown electrodes and mer-
cury -receptacles of considerable variety, I
have not attempted to show all forms which !
would fall within the scope of my invention,
and while all the varieties shown are not
equally well adapted for every class of work,
each of the forms has been found operatwe
and useful in practice and each comprises
the subdivision of the plate into panels, and l
nearly all include a separate mercury-recep-
tacle for each panel either of different mate-
rial or formed from the panel itself. Each |
of the forms may embody a protective cover-
ing of inert material for the supporting-
flamewmk or such framework may be em-
ployed without the covering in order to save l
expense or forother reasons, although, as has
already been stated, such covering wﬂl gen- |

erally be found deswa,ble | ’

The operation of myinventionis as follows:
An electric current from a dynamo or other |
suitable source is pa,ssed through the elec-

trodes in the proper direction to cause depo-
sition of the metal on the panels of the cath-
ode-plates. As the metal is deposited upon
the amalgamated surfaces of the panels it
unites with the mercury, forming an amal-
gam of zinc and mercury. This mnalcram by
eaplllamty or molecular attraction abqorbs
more mercury from the receptacles.  When
the deposit of metal is completed, the mer-
CUry may or may not all be used, that which
i1s not required remaining in the receptaeles

If the deposited metal be now allowed to re-
dissolve, either by standing in contact with a.

accomplished by connectmﬂ* the electrodel

stance, such as lead peroxid) or by passiug

.suceceeding operation.

ployed herein is intended to include all forms

tric conductor or transla.tmg device for ab- I
sorbing electrical energy to the other elec-
trode eonmsmnﬂ* of a highly oxidizing sub- |

an electrlc current through tvhe cell in the
opposite direction. As the deposmed metal
redissolves the liberated mercury descends
through the action of gravity and is ecollected
in bhe receptacle 11’[1[116(?11&1361}7 below, where
1t remalns until it is again drawn out In a

The term ““electrolytic apparatus” as em-

of apparatus in which an electric current is
or may be employed either’ continuously or
interruptedly or produce chemical change
either in the electrolyte or electrodes thloucrh
which it passes. An aceumulator or storage

battery is an example of this class, which will |

probably be more generally employed than
any other; but I do not desire or intend to |

1imit the invention to any spemﬁc appamtus

in thls weneral class

L j

What I claim as my invention, and desire
to secure by Letters Patent, is—

1. Inanelectrolytic appamtns, anelectrode
consisting of a substantially vertical conduet-

ing a,ma]wamated plate or plate adapted to

become amalﬂ'&mmed plowded with recep-

above its bottom, and having pr ogeotlons eX-
tending into the several Ieceptaeles in con-

70

‘tacles of inert mateual at various heights |

tact with the mercury therein, Substantlally |

as herein set forth.
2. Inanelectrolytic appamtus an electrode
eonmstmw of a substantially vertical conduect-
nfr-plal;e of material not easﬂy destroyed by
mercury and consisting of a plurality of strips
or panels located at various heights above the
bottom and attached to a common support or
framework, the separate strips or panels be-
ing prowded with receptacles of inert mate-

rial containing mercu ry,substa,ntlally ashere-

in set forth.

. Inan electrolytlc apparatus, an electrode
oonsmtmw of a substantially vertical amalga-
mated eonduetmg—plate made up of a plu«
rality of strips or panels located at various
neights and having means for retaining mer-
cury upon the sep&rate strips or panels sub-—
stantially as herein set forth.

4. Inanelectrolyticapparatus, anelectrode

‘consisting of a substantially vertical amalga-

mated conductmfr—pldta divided by ]_)EIfOI‘&-

tions or slots into separate areas located at

various heights, each of which has means for
retaining mercury at its lower edt‘re substan-
mally as herem set forth.

5. In anelectrolytic apparatus an electrode
consisting of a substantially vertical conduct-
1nﬂ'-pla,te, amalgamated or adapted to become
amalgamated, d1v1ded by horizontal slots or
perfora‘mons 1111;0 a number of separate pan-
els at various heights above the bottom, the
lower edges of mmd panels being notched or
toothed, substantially as helem set forth.

6. In an electrolytiec apparatus, a eathode
consisting of one or more substantially verti-

cal, ama,l,q&ma,ted conducting - plates, each
plate having separate areas or panels at vari-
ous heights above the bottom, and each panel
ha,vmﬂ' means for retaining mercury,in com-
bmatmn with suitable anodes and an elec-
trolyte containing a highly- electropositive
metal, substantially as herein set forth.

7. Inanelectr olyticapparatus, an electrode

consisting of a substantially vertical conduect-
mg-pla,te of material not easily destroyed by

‘mercury, having panels or areas at different

heights above the bottom of the plate, each

-panel being nearly surrounded by a perfora-

tion or slot through the plate and provided at
its. lower edge wmh a receptacle containing
mercury, s bstantmllv as hel eln set for th

| 001:181%11:1 o 01 a4 substautldlly ve rtwal conduct-

1ncr-p1d,te of material not easily destroyed by
mercury, having panels or areas at different
‘heights above the bottom of the pla,te, each
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panel bemﬂ' nea,r'ly surrounded by a perfora-
tion or slot. through the plate and provided
at its lower edﬂe with a receptacle of 1nert
material conmininﬂ mercury in contact with

‘the bottom of the panel, substan tlally as here-

in set forth.

9. Inanelectrolyticapparatus,anelectrode
consisting of a substantially vertical conduct-
ing-plate of material not easily destroyed by
mercury, having panels or areas at different
heights above the bottom of the plate, each
panel being surrounded on all sides except
the top by a perforation or slot through the
plate, and provided at its lower edge with a
receptacle containing mercury, substantially
as herein set forth.

10. In an electrolytic apparatus, an elece
trode consisting of & substantially vertical

condueting- plate having panels or areas at ﬂ

different heights abow, the bottom of the

plate, each pa,nel surrounded on all sides ex- |

cept the top, by a perforatiou or slot through
the plate, and provided at its lower edge With
a receptacle of inert material containing mer-
cury in contact with the bottom of the panel,
substantially as herein set forth.

11. In an electrolytic apparatus, an elec-
trode consisting of a substantially vertical
plate made up of a condueting framework or

support and a plarality of separate plate-pan-
ols located at various heights and electrically

connected to it, and a covering of insulating
material for the framework which prevents,
to a great extent, direct contact between the
latter and the electlolyte substantlally as
herein set forth. |

12. In an electrolytic appamtus an elec-
trode consisting of one or more substantially
vertical plates each comprising a condueting-
framework and a namber of separate plate-
panels disposed at different helghts, and
means for protecting the framework against

electrolytic action, substautially as herein set

forth.
13. In an electrolytic apparatus, an elec-

trode consisting of one or more substantially

vertical plates, each having a conducting-
framework and a number of amalgamated
panels at different heights, the framework
being protected against electrolytic deposi-
tion and each panel having means for retain-
ing mercury on its lower edge, substantially
as herein set forth.

14. In an electrolytic apparatus, an elec-
trode consisting of one or more substantially

vertical plates, each having a conduecting- ;

framework and a number of amalgamated
panels at different heights, the framework
being protected against electmlytle deposi-

tion and each panel having a receptacle of in-

ert material containing mercury in contact
with the panel, substantml]y as herein set
forth.

15. In an electrolytic apparatus, an elec-
trode consisting of one or more substantially
vertical plates, each having a conduecting-
framework and a number of amalgamated

-719,8%3

panels at different heights, the framework

being protected against electrolytic deposi-

tion and each panel having means for retain-
ing mercury on its lower edge, in combination
with a suitable electrode of opposite polarity
and an electrolyte, substantially as herein set
forth. | |

16. In an electrolytic apparatus, an elec-
trode consisting of one or more substantially
vertical plates, each having a conducting-
framework and a number of amalﬂamated
panels at different heights, the framework
being protected against eleebrolytlc deposi-
tion aud each panel having means for retain-
ing mercury on its lower edge, in combination
with an electrolyte containing a highly-elec-
tropositive metal and electrodes of opposite
polarity containing an oxidizable substance,
substantially as herem set forth.

17. In an electrolytic &pparatus, an elec-
trode consisting of -one or more substantially
vertical plates each made up of a econducting
framework or support and a number of pan-
els at different heights, electrically connected
to it, each panel being provided at its lower
edfre with a receptacle having a depth not less
than its greatest hormontal dimension, and
containing mercury in contact with the p&nel
substantial] y as herein set forth.

18. In an electrolytic apparatus, an elec-
trode consisting of a substantially vertical
plate, made up of a conducbmﬂ' framework or
support and a number of amalﬂ'am&ted pan-
els at different heights, elec’orlcallv connected
to it, the framework being protected from
chemica,l and electrolytic action, and each
panel being provided with a receptacle of in-
ert material at its lower edge contalning mer-
cury in contact with the pcmel the recepta,ele
having a depth substantially equal to or
ogreater than its greater horizontal dimension,
in combination w113h an electrolyte contain-
ing a highly-electropositive metal and elec-
trodes of opposite polarity containing an oxi-
dizable substance, substantially as herem seb
forth. |

19. In an electrolytic apparatus, an elec-
trode consisting of a substantially vertical
plate made up of a condueting framework or
support and a number of panels at different
heights, electrically connected to the frame-
work, each panel having an inclined lower
edge prowded with a receptacle containing
mercury in contact with the panel at its low-
est point, substantially as herein set forth.

20. In an electrolytic apparatus, an elec-
trode consisting of a substantially vertical
plate made up ot' a conducting framework or
support and a number of panels, at different
heights, electrically connected te the irame-
work, each panel having an inclined lower
edge provided with a receptacle of inert ma-
terial containing mercury in contact with the
panelatits lowest point, saubstantially as here-
in set forth.

21. In an electrolytic appamtus an elec-
trode consisting of a substantially vertical
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els, atdifferent heights, electrically connected _
| trically - connected conducting - sections ar-
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plate made up of a conducting framework or
support and a number of amalgamated pan-

to it, each panel being provided with a recep-

tacle at its lower edge containing mercury in

contact with the panel, said edge having one
or more inclined portions terminating at the
lowest point or points in the receptacle, sub-
stantially as herein set forth.

22. In an electrolytic apparatus, an elec-

trode consisting of a substantially vertical

plate made up of a conducting framework or
supportand anumberof amalgamated panels,
at different heights, electrically connected to

it, the framework being protected from chem-

ical and electrolytic action, and each panel

being provided with a receptacle of inert ma-

terial atits lower edge containing mercury in
contact with the panel, the lower edge of each
panel having one or more inclined portions

~ terminating at the lowest point or points in

25

the receptacle, in combination with a suitable

eiectrode of opposite polarity and an electro-
lyte, substantially as herein set forth.

23. In an electrolytic apparatus, an elec-
trode consisting of a substantially vertical
plate made up of a conducting framework or
support and a number of panels, at different

 heights, electrically connected to the frame-

30

35

heights, electrically connected to the frame--

40

~edge with a receptacle of inert material con-

55

b0

(15

work, each panel being provided at its lower

edge with a receptacle containing mercury in
contact with the panel, and with troughs or
gutters leading into the receptacle, substan-
tially as herein set forth. | |

24. In an electrolytic apparatus, an elec-
trode consisting of a substantially vertical
plate made up of a conducting framework or
support and a number of panels, at different

work, each panel being provided at its lower

taining mercury in contact with the panel,
and with troughs or gatters leading into the
receptacle, substantially as herein set forth.

25. In an electrolytiec apparatus, an elec-
trode consisting of a substantially vertical
plate made up of a conducting framework or
supportand anumberof amalgamated panels,
at different heights, electrically connected to
it, each panel being provided with areceptacle
at its lower edge containing mercury in con-
tact with the panel, said edge having one or
more inclined portions terminating at the
lowest point or poiuts at the receptacle and
being provided with a trough or gutter for

each inclined portion, substantially as herein

set forth. . . |
26. In an electrolytic apparatus, an elec-
trode consisting of a substantially vertical

plate made up of a conducting framework or

supportand a numberof amalgamated panels,

at different heights, electrically connected to |

it, each panel being provided with a recepta-
cle of inert material at its lower edge contain-
ing mercury in contact with the panel, said

edge having ineclined portions terminating |
at the receptacle and being provided with |

-

| troughs or gutters to the receptacle, substan-

F

‘tially as herein set forth.

- 27. Anelectrode comprising aseries of elec-

ranged one above the other and having their

‘adjacent edges separated, and non - electric

conducting mercury-containing channels re-

ceiving the lower edges of said sections.
28. An electrodeconsisting of a metal plate

divided transversely into a series of sections

719
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electrically conneected to each other and non- -

conducting mercury-containing tubes having
slots and slipped over the lower edges of the
sections. - o | o
29. In an electrode for electric batteries, a
sheet - metal plate having its intermediate

‘body formed with one or more divisions or

slots and non-eonducting slofted tubes In-
serted in the partial divisions or slots and

.80

containing mercury for the purpose described.

30. Inan electrode for electric batteries, an

upright conducting - plate having sections
formed by a series of substantially parallel

partial transverse divisions or slots in combi-

nation with non-conducting mercury-contain-

ing tubes arranged in the divisions or slots:

QO

and having slots receiving the lower ends of

the plate-sections for permitting the rise and
fall of the mercury over the superimposed
portions of the plate.
- 31. In an electrode
series of upright conducting-sections, recep-
tacles containing mercuryin contact with said

for electric batteries, a

95

100

sections,an upright conductorconnectingsaid

sections, said conductor being coated with a
non-electric conducting material for the pur-

pose described. I |
32. In an electrode for electric batteries, an

upright conducting-plate having a series of

105

substantially parallel partial transverse di-

visions or slots for the purpose described, the

with a coating of insulating material, and a
non-conducting mercury-containing support
in each of theslots, the mercury being in con-
tact with the adjacent upper wall of the slot.

upright edges of said plate being provided

TIC

33. A battery comprising a cell for the elec-

trolyté, positive and negative electrodes, one
of the electrodes being divided into sections,

and a series of transverse mercury-support-

ing pieces arranged one above the other in the

divisions between the sections, said sections

being electrically connected to each other.
34. In an electrode, the combination of an

ducting-coating, a plurality of metal pieces
electrically connected to the strip, and a se-
ries of mercury - containing non- condueting

pieces having channels receiving portions of

said plates.

In testimon y whereof I have hereunto sub-

115

- I20

upright metal strip having a noun-electric con-

125

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

Witnesses:
JAMES W. LAWS, _
RoOBT. 3. FLETCHER,
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