
831,060                                        3                After the
plastic mix-retaining member has  have a shorter shelf life than those in
which              been solidified, a second deposit of cathode  the
austenitic stainless steels are used. *            mix may be applied in
the same manner as the    With regard to the metal oxide depolarizer,
first was applied. The second deposit may be  although vanadium  pentoxide
is preferred,          5  of the same composition as the first, but pre-
any of the following oxides may be used:  70              ferably is
modified somewhat to give maxi-  manganese dioxide, lead dioxide, tungstic
mum lateral electronic conductance. This may  oxide, nickel oxide, and
silver oxide (AgO or              be accomplished, for example, by
modifying  Ag[err]O). Of this group, manganese dioxide is              the
mix to contain about 3 parts by weight of  preferred.          10  vanadium
pentoxide, 2 parts by weight of    Similarly, although it is preferred that
the  75              micronized graphite and one part of acetylene  silver
surface of the duplex electrode utilized              black, to which mix
may be added about 3%   in the cell of the invention be produced by
by weight of bentonite. After application of  electrodeposition of silver
thereon, the silver              this mix, it is dried and compressed as
de-  may be applied in any convenient way, for          15  scribed above.
The cell is now complete and  instance, by vacuum evaporation technique, by
80              may be cut from the strip and individual units  metal
spraying, by the application of a con-              stacked to form a
battery.                    ductive silver paint or by mechanically clad-
Cells manufactured in accordance with the  ding.              method just
described are extremely thin, for    Instead of forming silver iodide in
situ by         20  instance, the thickness of the silver iodide  the
tarnishing technique above described, it 85              electrolyte
averages about 15 microns as con-  is possible and within the scope of the
inven-              trasted with 1125 microns thickness in cells  tion to
apply silver iodide to the silver sur-              manufactured according
to the method dis-  face by spraying or by printing operations. For
closed in British Patent No. 795,910. The  example, an aqueous suspension
of silver         25  initial voltage of cells manufactured in accord-
iodide powder in water stabilized by about 90              ance with this
invention averages about 0.455  3% by weight of bentonite may be wet milled
volt and after storage for one month at 73[err] C.,  to produce a suitable
slurry containing about              the voltage of such cells averages
0.449 volt,  20% solid matter. This slurry may be sprayed              a
drop of only 0.006 volt. The cells manu-  in conventional manner onto the
silver side of         30  factured in accordance with the method dis-  a
bimetallic strip. The spray coating may be  95              closed in
British Patent No. 795,910 while  dried in conventional manner and, after
dry-              having an average initial voltage of 0.490,  ing, is
compacted by rolling, for instance at a              drop after one month's
storage at 73[err] C. to a pressure of at least 700,000 to 2,800,000 g.
voltage of 0.445, or a drop of 0.045 volt. In  per sq. cm. at a temperature
of about 150[err] C.         35  applications for which these cells are
intended,  In some cases, it may be desirable to form  100
voltage maintenance is of far greater impor-  some silver iodide on the
silver surfaces by an              tance than the absolute value of initial
volt-  iodizing operation and then to deposit addi-              age. Cells
manufactured in accordance with  tional silver iodide by other methods.
the former methods, when stacked to form a    The assembly methods
described above may         40  battery, produce about 8 volts per
centimeter,  also be modified without departing from the 105
but cells manufactured in accordance with this  invention, for instance,
precut insulating rings              invention are so thin that batteries
may be pro-  of plastic or other material may be used in-
duced having voltages above 40 volts per  stead of forming the rings in
situ. Also, coat-              centimeter. Moreover, batteries produced in
ings of cathode mix, for instance, may be         45  accordance with the
present invention have  applied by conventional operations such as 110
higher flash currents than can be attained in  printing, roll coating or
knife coating or sten-              batteries produced by prior methods.
This fol-  ciling in addition to the silk screen method.              lows
from the fact that the batteries of this  Although the cells illustrated
are circular, they              invention have an internal resistance one
need be no particular shape.         50  tenth to one twentieth of those
produced in the    It will be evident from the above that the 115
past. Flash currents greater than 50 micro-  invention provides an improved
cell of the non-              amperes per square centimeter have been ob-
aqueous silver-silver iodide-metal oxide type.              tained at room
temperature, and at -40[err] C.  Moreover, the invention provides a
particu-              flash currents of 5 microamperes per square  larly
flexible, efficient method of manufactur-         55  centimeter have been
obtained.                 ing such cells and assembling them into a bat-
120                In the above discussion reference has been  tery.
made to the use of particular materials by    WHAT WE CLAIM IS:-
way of illustrating the principles of the inven-    1) A primary cell
comprising a silver anode              tion. The invention is not limited
to the use  a cathode collector of stainless or ferritic         60  of
such materials. For instance, instead of  chromium steel, a solid silver
iodide electro- 125              Type 302 stainless steel, other austenitic
lyte and a depolarizing oxide comprising an              chromium-nickel
steels such as Types 304, 316  oxide of a polyvalent metal in a higher
valence              and 347 and the like may be employed.  state.
Although ferritic chromium steels may also be   2) A cell as claimed in
Claim 1 in which         65  used, cells in which such steels are employed
the cathode collector is of the austenitic chro- 130    [err]
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mium nickel type of stainless steel.                                  which
comprises forming a silver anode, a solid                                3)
A  cell as claimed in claim 1 and 2 in which        silver iodide
electrolyte member, forming on a                     at least a poriton of
the depolarizing oxide        stainless steel cathode collector member a
de-                     which is adjacent to the electrolyte also con-
polarizing oxide member comprising an oxide                     tains
silver iodide.                               of a polyvalent metal
comprising an oxide 4) A cell as claimed in any of claims 1 to 3
contacting the electrolyte-anode assembly with
in which the depolarizing oxide comprises   the formed electrolyte member
portion of                             vanadium pentoxide.
the depolarizing oxide portion of the formed                             5)
A cell as claimed in any of claims 1 to     depolarizing oxide-cathode
collector assembly,                           3 in which the depolarizing
oxide comprises      and pressure moulding the result assem-
manganese dioxide, lead dioxide comprises       bly.
oxide, nickel oxide or silver oxide.               11) A method as claimed
in claim 10 where-                         6) A cell as claimed in any of
claims 1 to 5    in the solver iodide is formed on the silver
in which the depolarizing oxide also contains      anode by the action of
iodine vapour thereon.                               an electrically
conducted, inert, finely divided     12) A method as claimed in claim 10 in
material.                              which the silver iodide is formed on
the silver                              7) A cell as claimed in claim 6 in
which           anode by spraying or printing the silver iodide
the material is micronized graphite or acety-          thereon.
lene black.                                                   13. A method
as claimed in any of claims                                8) A battery of
cells as claimed in any of        10 to 12 in which the depolarizing oxide
also                             claim 1 to 7 wherein the anode of one cell
and       contains an electrically conductive, inert, finely
the cathode collector of another cell constitue    divided material.
a bimetallic element.                             14) A primary galvanic
cell whenever pro-                              9) A cell or battery of
cells as claimed in any    ducted by a method as claimed in any of claims
of claims 1 to 8 in which an envelope or cover-          10 to 13.
ing made from a resinous plastic material is                     W.P.
THOMPSON & CO.,                     formed about the cell element .
12, Church Street Agents.                     10) A method for the
production of a pri-                      Chartered Patent Agents.    


