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To all whom it may concern: completely  dissolved.  Therefore, with my present 55

Be it known that 1, Tnomas Anva Enrson, a citizen process, 1 effect the dissolution of the copper after the

of the United States, residing at Llewellyn Park, Or- | composite sheet has been eut up into long narrow strips,

ange, county of Essex, and Sute of New Jérscy, have | but hefore-the films have been reduced to their ulti-

5 invented certain new and useful Improvements in | mate size, and T effeet the dissolution of the copper in
Processes of Making Metallic Fils or Flakes, of which | such a way as to materially facilitate the operation, at 60

the following is a description. the same time § facilitating the separation of the desired
My invention relates to an improved process for mak- | films. .
ing metallic films or flakes, and particularly flakes of My improved process is not only capable of effective

10 cobalt or nickel, or of cobalt and nickel combined. In | use in the manufacture of films of cobalt and cobalt-
an applieation for Letters Patent of the United Stades, nickel, but it can also be effectively carried on in con- 65
filed January 18th, 1907, Serial No. 353,022, 1 describe | nection with the manufacture of Iilms of nickel, and in
a process for this purpose, consistitig generally in plat- | fact, when nickel films are made, Tuam enabled to make
ing upon a suitable cathode aliernating lavers of copper | use of a solvent for the copper, which is cheaper and

15 and the desired metal or metallice combination, after | somewhat more effective than the use of cyanid of po-
which the composite sheet so seeured s stripped from | tassium in the manufacture of cobalt films. The im- 70
the cathode and cut up into small bodies of the desired proved process is of valuc in the manufacture of nickel
size.  Finally, the sub-divided composite hodies so films, because 1 have discovered as the result of many
secured are subjected to a suitable solution in which | thousand experinments with my improved storage bat-

20 copper is soluble, such as eyanid of potassiun, 0 as {o tery, that a considerable proportion of nickel filins may
Iree the desived films or flakes. With the process of | be added to the cobalt films without noticeably affect- 75
sald application, in order to facilitate the removal of ing the contact conditions, and since nickel is much
the composite sheet from the cathode, 1 deseribe the | less expensive than cobalt, the use of an appreciable
application thereto of a very thin film of graphite, on percentage of nickel films is important commercially,

25 which the first deposit of copper is plated. In carrying wy improved process into effect for the

My present process is designed as an improvement on | manufacture of cobalt filins, I proceed as follows: The 80
the process disclosed in said application, and particu- | cathode is preferably a copper cylinder, having a pol-
larly in certain refinements, by reason of which the op- | ished nickel-plated surface. The cathod is first im-
eration can be performed with greater cortainty, a | mersed in a suitable cobalt plating bath, preferably a

30 larger number of alternating layers can he deposited on | concentrated solution  of cobalt chlorid with cobalt
the cathode, and the quality of the resulting films, es- | anodes and while the eathode is rotating, an exceéd- 85
pecially as to their coherence and smoothness, will be ingly thin film or blush of cobalt, say—.0001 of an 1nch
improved. In the first place, T find that when a pre- | or less in thickness, is plated on the cathode. Tho
liminary application of graphite is made to the'cathode, | cathode is now washed and is then immersed, prefer-

35 no matter how carefully it may be applied, it is rela- ably without being rotated, in a solution of copper
tively rough and uneven, compared with the excessive sulfate, causing the cobalt to go into the solution and 90
thinuess of the desired films, and the resulting films | the copper to be deposited as “cement copper” in a
are therefore more or less rough and are likely to be | granular, but slightly adhesive, furm.  Preferably, the
semewhat porous.  To secure the best results in stor- | immersion is continued only long enough to result in

40 age battery work, I have found that the films which thc covering of the cobalt film with a perfect layer of
are added to the active material should be very smooth | “cement copper”, so as to leave a part of the cobalt 95
and coherent.  'With my present process, 1 provide for | film still intact. This permits the subsequent films to
the ready stripping of the composite sheet from the | more perfectly retain their position on the cathode and
cathode by applying the first deposit of copper in a | enables a very large number of films to be deposited.

45 peculiar w‘ly, so that this deposit exists in the form of | If all the cobalt were dissolved in the copper sulfate
so-called ““‘cement copper’’ which, although perfectly | bath, there would be danger of the bubbcqucnt films 10y
smooth, is capable of being readily rubbed off of a cath- be(_ommﬂr detached during the plating, since they are
ode, and hence will permit the ready detachment of depOSIted under a condition of tension. Instead of
the composite sheet. In the next place, 1 find that if | first depositing on the cathode a thin blush of cobalt,

90 the composite sheet is cut up into very small compos- | any other metal might be used in conncetion with
ite bodies before the films are separated, as disclosed in | which substantially the same reactions take place, for 105
said application, the cffect of the cutting device is to | instance, iron, but this is not so desirable as cohalt,
compress the edges of the filims, 5o as 1o make effective | since thv Illms will be liable to contamination by Lhe
separation difficult even when the copper has been l iron, which would be objectionable in battery work.
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