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To all whom b wmy CONCETN : -

Be 1t known' that I, ISAAO ADAMS, Jr., of
Boston, in the county of Suffollk and State of
Massachusetts have.invented 2 new and Im-
proved Process of Cobalt * Electroplating,
 which improvement is fully set forth in the

following specification. .

The history of the art of - electmplatmg

shows that various experiments have been:

made by electro- metallurglsts in the electro-

deposition of cobalt;. and so far as these ex-
- periments or processes are described in the |
books, it appears that allusions to such de--
posits have been made as early as 1844, and:

since that date reference to the same subjeot
may be found in the works of Smee, Becque
‘rel, Ellsner, and Gore. -

Grore (1860) simply mentlons the Solutmn of
the - chlorlde of cobalt as one which may be
used.  Ellsner (Lelpsic, 1851) recominends
the cyamde of cobalt and potassium. Beeque-

rel, in a note printed in the Comptes Rendus

of the French Academy for July, 1862, states
. that he hasobtained a good deposit from the
neutral chloride of eobalt. Smee, in his work
on electro-metallurgy, (London, 1844,) in a
measure contradicts Becquerel as to the chlo-
ride of cobalt, and recommends the solution
of the chlorlde of cobalt with excess of am-
monia. He says: “cobalt may be reduced
from ifs chloride, to which excess of ammonia
has been a,dded by using a cobalt positive
pole connected 'with a series of batteri les,
when the deposition will take place apon the

negative plate, which may consist of copper.

The reduced metal is white, but 1t i1s not
thrown down freely. The chloride of cobalt
~ alone seems only to yield an oxide at the neg-
ative pole. - The cobalto - cyanuret of potas-
- sium, formed by digesting oxide of cobalt in
the cyanureb, yields, by decomposition with &
compound battery, some metal, but hydrogen

has a great tendency to be evolved from this

- solution.” -
But I have found that none of these pro
cesses are of such a nature as to give practical

results, nor do they give such lntormatmn to

the pra,ctlcal electroplater as to enable him to
produce uniformly and surely an electro-de-

)

emgencles of his art 1 have found that a
solution made and used in the manner de-

seribed in the books will not produce such a,-.f-
continuous and uniform deposit ot cobalt as =~ -

is necessary for the successful and practical

electroplating of metals with cobalt, and that -

if the electroplater follows the dir ectlons given
in the books he not only will be unable to -
produce successful practical cobals- plating,

but in some cases will bring his solution into .
such a condition as to prevent any useml de-. —

posﬂs of cobalt.

I have found, farther, that the simple salts

of cobalt, such -as are recommended by Bec-
querel a,nd others, are not such salts as can
be used in the practlcal electroplating with

cobalt, and this I find to be true even 1f they _ e

are prepared from pure cobalt. |
I have found out, also,that the sn:nple salts 7
of cobalt, when &SbOCl&tﬁd with another ele¢- ~
trolyte—such a8 the chloride of ammoniam, or
the sulphate of ammonia, or the (,hloude of
magnesiuim, or the sulphate of mawnebla—cau_
be used SO &S to produce good results in prae-

tical cobalt-plating ; and I find that no good :

results can be obta,med except by the use of a

simple salt of cobalt- in combination withsome

other electrolyte of the alkalies or alkallne *
earths.

- T have found that the best of such combmed- N

salts are, the chloride of cobalt and ammoni-
um, the chloride of cobalt and magnesmm the
sulpha,te of cobalt and ammonia, or the sul §
phate of cobalt and magnesia. -

I have found, further, that, in order to pro- .

duce the best results, the cobalt solutions
should, in use, be neutral, and (except in cov-
ering pom]y conductmg surfaces) In no case_ .

acid,
- Lfind further, that when sclutions of cobalt

are ubed—such as are mentioned in Smee—

and contdain an excess of ammonia, they be-

come changed, by contact with the air, into

such salts of oobcﬂt as aré:not suitable for
‘practical electroplating with cobalt. |

I have found, further, that the electro-dep-
osition of coba,lt does not successfully take

‘place 1n solutions in which exist salts of alka-
lies—such as the nitrates of soda or potash, or

- posit of cobalt sulted to the reqmrementb or | free mtrlc acid—and the reason of this, L be




lieve, 1s, that wheu the%e salfs are.-present 1n
the solutions in appreciable amount potash
anid soda are eliminated in the aotual use of
the solution simultaneously with the deposit
-~ of cobalt, and thus the dt,posw 15 rendered

~ wor bhl(.,ss for the purposes of the electroplater.:

Such salts of alkalies , and likewise free acld,
are liable to exist in the solation when used

either ‘because they have been mtmduced.f

therein in the process of making, or because

they are introduced or fmmed therem in the“

actual using of the solution.

I have now stated, in neneral terms, the pro-
cess which I find to be the best for pr actlcal

cobalt electroplating.

In order to elnble a person skilled in the
art to practice the process of cobalt electro-
plating so discovered by me, I give the follow-

ing as a method by which he can make the .

necessary solutions and anodes. Pure cobalt

1s not found in the market, as there is no.

commercial demand for it, mld therefore, in

mostinstances, a cobalt solution would be maude |

from black oxide of cobalt, which, in the state
in which it is found in commerce, contains as

~imparities copper, arsenie, tin, iron, ang man- |
ganese, or some of these substﬁmces which 1t :

is necessary to eliminate. Proceed as follows -
Dissolve a given weight of the oxide of co-
-balt 1in -hydmchloric aci'd.. To this solution
add, for every pound of oxide used, a half-
pound of the chloride of ammonium. Then fil-
“ter the solution, 1f necessary, and to it add
sufficient ammonia to render the solution
strongly ammoniacal. Then allow this am-

‘moniacal solution to stand, with occasional
brisk stirring, until it becomes of a wine-red

color. Then add an excess of commercial muri-

atic acid, and raise the whole to the boiling-
point, d]lld wash the light purple precipitate

by decantation with cold water several times.
Throw the precipitate upon a cloth filter, wash

- again with cold water, and allow it to drain |

and dr y, and then heat the dried salt to a low
red heat in a crocible or other suitable vessel,
and a chloride of cobalt will be produced prac-
-tlcally free from 1mpurities.

*ot the solution. |
To produce a solution of the chloride of co-
balt and magnesium, make a solution as above,

‘substituting chloride of maguesmm f01 the;

~¢hloride of ammonium.:

‘balt and ammonia, dissolve the ehloride of ¢o-

-ammonia. Ifthere .&should bean excesa-, of &01(1
| neutlalue with ammonia.

To. produce the sulphate of-cobalt and mag- |

1"72’,562

nesia, malke.a . solutmn as -jllSt duected sub-
stituting sulphate of magnesm for sulplnte df
ammonia.

I have given the above as one of the pro- o
__ees.ses of makmn such selutwns as I ha,ve be -
fore heleln refem ed to . -

solutions as my mventlon, and In no wa}r

lunit my invention ‘to .the iprecise chemical
processes by which these solutions are pro-
duced 1eady for use. e
when made -as above de-

The solutions,
scrlbed will mark from 6° to ‘7° Ba,umé

though much weaker solutions may be used :
| and even stronger ones, if desired. - .
I do not confine my invention to the par-

ticular proportions of each -salt contained. in

the solutions above desecribed, for the propor-
tions ot each salt may be varied in any given
I have given theabove. proportmns

solution.
of these salts as those which I prefer.

The method for producing a suitable anode

to beused with these solutions is as follows::
Precipitate the chloride of cobalt with potash,

soda, or carbonate of ammonia ; then makea
solution of tartaric acid, about three parts of
acid to two parts of dry chloride, and add to

it the moist oxide of cobalt, aud raise. the

whole to the boiling-point. A tartrate of co:

balt 1s formed, which throw upon the filter
and wash several times with boiling water,

| dry, mix with a little lamp-black or other suit-
able form of pure carbon, and heat to white-
ness in a closed Hessian or other suitable
‘The tartrate of cobalt is thusre-

cerucible.
duced to the metallic state and fused, and can

then be readily cast into plates or anodes of 7
| any desirable form. - .

Afterthe solutions and anodes h.:we been pre- -

pared as herein described, cobalt may be read-

| ily and continuously deposwed but in order

to carry on the deposition of coba,lt ‘continu-

ously it 1s necessary to observe certain pre-

cautions. First, great care should be exer-

| e1sed, 1n preparing the work for plating, that
| none ‘of the acid or alkaline dips should be in-
| troduced into the solution.

To produce the chloride of cobalt and am- |
monium, make a solution by dissolving three
-ounces of the chloride of cobalt and two ounces |
‘of pure chloride of ammonium to each g&llon |

Second, a -not too
high battery-power should be used ; a stren gth
of current of two Smee cellsis sufficient.

In plating articles of zinc with cobalt 113 15
first necessary to coat them with copper.

| Having thus described my invention of im-
| proved processes of electroplatmg W1t]1 ‘co-

balt, I ¢laim-—

1. In the electro- deposwmn of coba,lt the .
| use of a solution of a simple salt of coba,lt
To produce a solution of the sulphate of co-
| of a salt of the alkalies or alkaline earths, sub

balt in water, and for every five parts of such | " '
dry salt add four parts, by weight, of sulphuric |
-acid and evaporate to dryness; redissolve in
‘water and add five parts of pure sulphate of

combined with another electrolyte, con31st1ng

stantially as described.

balt, of a solution of a chloride ‘of cobalt and
-ammomum or chloride of cobalt and m&gne- '
sium, or sulpha,te of -cobalt and. amimonia,:or
| -the sulphate of cobalt and magnesm, substa,n- '
tially as described. co L

2. The use, in the: eleotm depos1tmn of co-—:,




3 The use,.in the- electro deposmon of co--] balt whieh con31sts in- convertmg the ehlo-g B

balt of a neutral solution, neither 4(,1(1 nor.
.alkalme subqtantmlly as descrlbed |

4. The use, in the electro depos1t10n of co-
balt of solutions of cobalt, in the manner de-
scrlbed so 28 to be at all tlmes during the op-
eration 'free from the presence of soda, potash
or nitric acid, or either of them.

5. The process of maklng an. anode of co- | o

nde or other salt of cobalt into the tartrate;
mixing this with earbon, heating to reduc-
tion, and ﬁna,lly castlng, substantlally as de- Ly

scrlbed
ISAAG ADAMS JR.
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WltneSSes"
- E. N. DIGEERSON Jr.,
JNO. R.- LEFFERTS. .
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