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This Invention relates to certain improvements
in the production of galvanic dry cells of the type
having an electrode which is in contact with an
electrolyte contalning a swellilng agent, and &
depolarisation counter-elecirode. For the sake
of simplicity, the first mentioned electrode wili
be herelnafter referred to as the “zinc-electrode”,
and the counter-electrode will be hereinafter re-
ferred to as the “carbon” or “depolarisation elec-
trode”, although I wish it to be understood that
other sultable electrode materials may be used in
place of zinc and carbon.

According to the invention, the zinc electrode
is separately covered with the electrolytic paste,
and the depolarisation elecirode is also made sep-
arately, the two electrodes then being pressed to-
gether and maintained in their compressed po-
sition. The compressicn of the electrolytic paste
with the depolarisator electrode is required in
order to attaln an intimate contact over the whale
surface of this electrode. Before being assembled
with the finished depolarisation electrode the zine
electrode is covered with one or more layers of
the electrolyte which contains the swelling ma-
terials and has been applied to the zinc electrode
in the required composition and quantity. This
layer, or layers, are so composed that their outer
surface (i. e, the boundary layer between the elec-
trolyte paste and the depolarisation electrode)
before assemblage of the electrodes is capable of
withstanding a pressure of at least 160 grams per
square centimeter, and when exposed to this pres-
sure In contact with an absorbing layer of the type
represented by the depolarisation electrode owing
to its capillary forces does not yield more than
5 cublc millimeters of liquid per 1 square centi-
meter of Its exterior surface or boundary layer.

An electrolyte mass or paste of this kind can
e made In varlous manners. For instance, the
electrolyte liquid may be provided with a propor-
tlon of a swollen swelling agent In excess of that
required for binding the electrolyte. If, for ex-
ample, native starch, or substances containing
native starch, or other substances requiring an
additional treatment in order to be transformed
Into a swelling form are used, the electrolyte mass
Is heated to a degree, or left untotched for a
length of time which 1s sufficlent to cause swell-
ing of the swelling agents. Where natlve starch
is used, the same 1s preferably subjected to a tem-
perature of about 60 fo 80° C in order to be con-
verted Into swelling starch.

Suitable swelling substances are, for instance,
native starch or products containing native
starch, alkyl cellulose ether, tragacanth, agar-
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agar, swelling cellulose, polymeric vinyl alcohol,
inorganic adsorbents, such as, kleseguhr, silicic
acld gel, pumice stone powder, or mixtures
thereof.

It is also con{emplated, in accordance with the
present invention, that fibrous materials, such as,
cut wadding or short fibres, such as, staple fibre,
may also be added to the elecirolyte, in order to
solidify the electrolyte paste.

It is old to use as an electrolyte-carrier paper
substances withstanding the loosening tendency
exerted by the depolarisation electrode, but paper
on being sublected to pressure readily yields the
absorbed liquid; moreover, elements using paper
carriers have a relatively high Internal electric
resistance, since the electrolytic conduction is
established only through the pores of the paper
which are filled with the electrolyte liquid.

According to another known method the elec-
trolyte is entered Into the element in its original
non-thickened condition. In order to be able to
pour the electrolyie into the element In one
hatch, a film of the swelling substance, e, g., the
starch, is applied to the zinc electrode and the
electrolyte is filled into the empty space remain-
ing between this fillm and the depolarisation
electrode. According to another known method
the zing cup after insertion of insuiating disks on
its bottom js filled with a swelling substance, for
instance fiour dough, and placed inio boiling wa-
ter for swelling the starch. On removal of the
zinc cup from the water hath the flour paste not
adhering to the zinc mantle 1s poured out and the
depclarisation electrode is inserted in such a
manner that between the flour film and the de-
polarisation electrode a free space 1s left which is
filled with the electrolyte containing flour. The
cell is now again placed into boillng water to
swell the starch that has been filled in. The sec-
ond boiling operation may be omitted If suitable
thickening agents are added to the paste.

I have found that in dry cells made in ac-
cordance with the present invention the electro-
lyte paste or liguid separated therefrom can be
effectively prevented from penetrating the air
channels of the depolarisation electrode and ren-
dering the parts concerned of the inner depolar-
isation surface ineffective by obstruction of said
alr channels, This desirable effect is not at-
tained in the two methods last mentioned, since
in these methods electrolyte liquid which hag not
vet thickened comes into contact with the de-
polarisation electrode.

Furthermore, 1t will be noted that an electro-
Iyte in the form of a soft paste as it was com-
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mercially used so far, is unable to resist effec-
tively to the tendency by the depolarisation elec-
trode of becoming loose by itself, as a result of
the formation of chemical reaction products
during the discharge of the element.

Ezamples

Ezxample 1.—30 grams of ammonium chloride,
and 10 grams of zinc chloride water-free) are dis-
solved In 100 grams of water. 40 grams of wheat
fiour are admixed to 100 cubic centimeters of this
solution. This masg constituting the electrolyte
contalning the swelllng agent is applied to the
zinc electrode in a layer having a thickness of 3
millimeters, and heated to 70 to 80° C for about
3 minutes to convert the fiour into the gel state.
The depolarisation electrode and the zinc elec-
trode are then assembled to form the complete
element. ’

Ezample 2.—30 grams of ammonium chloride,
15 grams of zine chloride (water-free), and 5
grams of calclumm chloride (water-free) are dis-
solved Iin 100 grams of water. 30 grams of
tragacanth powder and 7,5 grams of pumice stone

powder are admixed to 100 cem of this solutlon ,.

and the mass Is applied on the zinc electrode in a
layer having a thickness of 3 millimeters. The
zine electrode thus provided with the electrolyte
layer 15 then let stand for a perlod of 12 to 15
hours.
electrode are then combined to form the element.

Example 3—32 grams of wheat flour and 5
grams of cotton wadding are finely distributed In
100 cubic centimeters of a solution of magnesium

chloride having a concentration of 30° Baumé. ..

This mass is applied to the zinc electrode In a
layer having a thickness of 3 millimeters and the
zine electrode thus provided with the electrolyte
is then allowed to stand for a period of 24 hours.
The starch of the wheat flour is converted Into
swelling starch by the magnesium chloride. The
depolarisation electrode and the zine electrode are
then assembled to form the element, in the man-
ner herelnafter described in connectlon with the
drawings. .

Ezample 4.—25 grams of ammonium chlorid
and 5 grams of caleium chloride (water-free)
are dissolved in 100 grams of water and 35 grams
of swelling starch are added to 100 cubie centi-
meters of this solution. This mass is applied to
the zine electrode in a layer of a thickness of 3
millimeters and the zine electrode is then let
stand for 10 hours, whereupon the zinc electrode
and the depolarisation electrode are assembled to
form the complete element.

The advantages offered by the electrolytic paste
in accordance wtth the present invention become
apparent with elements In which the depolisa-
tlon is effected by air, and with other elements
with surface depolarisation. Furthermore, this
electrolyte paste offers advantages where the ele-

The depolarisation electrode and the zinc .
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ment is fitted with a depolarisation electrode -

whose inner structure must not be altered by
ylelding or absorbing electrolyte liquid, or by loos-
ening.

The output of dry cells, more particularly, of
cells with surface depolarisation, can be further
enhanced by bringing pressure to bear on the
electrolyte layer of the zinc electrode during the
discharge of the element, for forcing ilie elec-
trolyte paste into contact with the deeper-seated
layers of the depolarizer which are still effective.
The pressure of the electrolyte paste is produced
as a result of the fact that the volume of the
electrolyte 1s growing during the discharge, the
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electrolyte being liquefied by the formation of
zinc chloride at the boundary layers between the
zinc and the electrolyte. In order to eause the
pressure due to the expansion of the electrolyte
to become effective in the directlon of the de-
polarisation mass, a seal is provided for the elec-
trolyte at this point, this seal being liquid-tight,
pressureproof and sufficiently resistant to the
chemicals of the electrolyte.

According to an important feature of the pres-
ent Invention, such a seal is produced in this
manher that the electrolyte paste Is filled into &
separate contalner, preferably in the form of a
shallow disk or cup, which is filled approximately
to its rim dand then with its rim is fixedly pressed
upon the depolarizer mass and secured in this
position. The contalner may consist of any in-
sulating material, e. g., synthetic resin, which is
not Hable to be substantially attacked chemically
by the electrolyte or by the reaction products
produced during the discharge of the element.
The zinc electrode is accommodated In this con-
talner. Where the container does not consist of
insulating material, but {s formed, for instance,
by the zinc electrode proper, the rim of the con-
tainer according to the invention 1s protected
agalnst electric contact and short eircuit with
the depolarizer layer by means of a non-con-
ductive separating layer. To this end, for in-
stance, 8 narrow strip of strong paper may be
arranged between the zinc edge and the depo-
larizer layer, but preferably the rim of the con-
tainer and the adjacent portions thereof are pro-
vided with an insulating coating of insulating
lacquer or varnish, paraffine paper, collodion,
compound mass or any other suitable material,
According to a further modification the zing elec-
trode may be forced over the upper of lower rim
of a ring of synthetic resin and tightly turned
over,

The invention will be better understood by
reference to the following detailed description in
connection with the accompanying drawing show-
ing by way of example and purely schematically
two embodiments of the Invention and in which:

Fig. 1 Is an axial sectlon through a dry cell
having the Invention applied thereto.

Fig. 2 1s an axlal section showing & modifled
form, and

Fig. 3 15 a cross section of Fig, 2.

Similar characters of reference denote similar
parts in the different Agures.

Referring now to the drawlng in greater de-
tail, and first to Flg. 1, it will be seen that an
outer cup or contalner B of insulating material
has Incorporated in 1ts bottom wall a carbon
electrode K which with a projection of reduced
diameter extends through said bottom wall, the
terminal T being In the form of a cap forced
upcn sald projection, as usual, The contalner B
is filled with the depolarizer mass D which has
been pressed Inte the same. Another shallow
contalner S of Insulating material accommodates
a znc electrode Z engaging the bottom thereof,
and the electrolyte paste P. A terminal wire A
is soldered to the zine electrode and passed
through the bottom wall of the contalner 8. The
interlor container 8 is firmly engaged with the
depolarisator mass, In such a manner that its
rim is impressed into the mass, and secured in
this position by means of clamps H, or other suit-
able means, such as, lacing, cementing, or the
like. In case of cementing, the Interlor con-
talner 8 1s advantageously so dimensioned that
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it fits into the outer container with a slight clear-
ance only for entering the cement.

During the discharge of the element the elec-
trolyte paste P iz liquefied only in the interior of
the contalner 8, at the boundary layer beitween
the electrolyte paste P and the zinc plate Z, while
the non-diluted paste P owing to the expansion
pressure produced a&s a result of its growing vol-
ume is forced to penetrate the depolarisator
mass., This process is promoted by the fact that
contemporaneously therewith at the portions of
the mass D facing the zinc electrode, through
dissolution of ammonium chioride crystals or
other combinations, pores have bheen formed
which can be fllled up by the expanding electro-
Iyte paste.

It will thus be seen that ihere is no chance
for the paste P to escape through between the
containers S and B, the more so as the depolari-
sator mass D is compressed additionally under
the edges of the container S. Another advantage
resides in the fact that the portion of the de-
polarisator surface not covered by the interior
contalner S may serve for ventilating the de-
polarisator mass.

Referring now to the embodiment shown in
Figs. 2 and 3, it will be seen that a central carbon
rod K’ is surrounded by the depoclarisator mass
D which need not be encased, while three sector-
shaped shells S’ containing the zinc electrodes
Z’ and the electrolyte paste P are held in tight
engagement with the depolarisator mass D by
means of laces L, by cementing, or by any other
suitable means. Three terminal wires A’ con-
stitute the negatlve pole.

Where a plurality of flat elements are piled
up In a series arrangement, it is not necessary for
the interior shell of each element to be secured
in position by clamps or similar means, but 1t wili
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be sufficient to combine the assembled elements
in the form of a block, for instance, by Iacing,
bindlng wire, and thus to fix the inner cups or
shells.

The provision according to the present inven-
tion of a separate cup or shell for the electrolyte
offers the advantage that the electrolyte paste
can be poured into this shell for solidification
and thus does not come Into contact with the
depolarisator mass in its soft state, Hlitherto,
on the contrary, the electroiytz was filled into
the element in a non-thickened condition, with
the result that the depolarisator layer already
after a short time was extensively impregnated
by the electrolyte. According to an important
feature of the present invention, on the contrary,
the electrolyte liquid admixed with thickening
agents can be poured into the contalner provided
therefor, and then converted into the gel state.

In order to produce elements of the atmos-
pheric oxygen type the depolarisator electrode
may contain active carbon and/or other oxy-
genous matter, such as, indigo white, cerium salts
and the like. The advantages mentioned above
of increased efficiency by encasing the electro-
lyte will always become apparent with surface de-
polarisation, also, for example, where depolaris-
ing agents like perborates or persulfates, such
as, ammonium persulphate, or chlorides, such
as, ferrichloride, are used.

The method and product of the present inven-
tion have been described in detail with reference
to specific embodiments. It is to be understood,
however, that the invention is not Iimited by such
specific reference but is broader in scope and ca-
pable of other embodiments than those specifi-
cally described and illustrated in the drawing.

ERICH MARHENKEL.



