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gentially to the surface of the cathode. Jets 

II. ? 

emit the electrolyte in a direction tangential 

2 ? 

does not conduct electricity and which is not 
attacked by the solution employed. The 

trolyte under suitable pressure for instance 

a 

of electrolyte so employed most effectually 
displace and renew, the liquid in the ex 
tremely small cavities or inequalities in or on the stirface of an electrolytic deposit. The 
jets used by us may be obtained by sur 
rounding the cathode with vertical spray 
pipes of a miterial, such as vulcanite, which 

spray-pipes are arranged parallel with the 
surface of the cathode to be deposited upon 
and are bored at intervals, or so formed as to 

to the surface of the cathode. The spray pipes are kept constantly supplied with elec; 
either by a pump or by gravity from a vat 
placed at a suitable level and supplied by a 
pump. We, have found that one jet will effectually renew this, layer of electrolyte 

25 

cas? of ajet tangentially impinging. 
3o 
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... ference of the cathode of cylindrical or con 
45 

projection of a tangentially impinging jet of 

cent jets is preferably half the width of the 
... band influenced. By this means the effect 

only over a given area and most effectually 
only close to where the jet impinges upon 
the circúlar cathode tangentially. If di 
rected radially upon the circular cathode at the actual point of impact the electrolyte is. 
very effectually renewed but the efficiency, 
of renewal falls of more rapidly than in the 

For 
various diameters of hole or nozzle for the 
electrolyte the width, of band influenced has 
been determined experimentally by us and 

, the influence of the jet was found to fall off 
from the center to the edge of the band in 
fluenced. We therefore bore or form the 
pipes so that the space between two adja 

of two adjacent jets is super-imposed where 
the influence of each tends to diminish. 
Now each complete spray-pipe will in 

fluence a definite fraction of the circum 

ical or other circular form in cross-section. 
A sufficient. number of spray-pipes must 
therefore be employed all round the cathode 
and extending from end to end thereof to in 
fluence the whole surface of such cathode. 
The anode is made of bars or groups of 

bars (either consisting of the metal to be de 
posited or in cases where the deposit of 
metal on the cathode is to be obtained from 
the salts in solution in the bath without the 
metal of the anode dissolving in the bath 
of a substance not liable to be attacked by the electrolyte) arranged around the cathode and so placed as to be directly opposite and 
parallel to the line of impact of the jets from 

?o ea each spraypipe respectively. We thus se 
cite that the bands upon the surface of the 
cathod exposed to the greatest current den 
sity are coincident with the bands where the jets from each spray-pipe impinge. 

65 We find we obtain the best results by 

tration or otherwise. 

858,841 
slowly rotating the cathode about its own 
axis so as to insure all parts of the cathode 
being evenly coated. . . . . . . . . . . . . . . 
By this invention we secure an effective 

and continual renewal of the layer of electro lyte immediately contiguous to the cathode 
and at the same time a partially, localized 
action of the current so that the greatest cur 
rent densities are distributed over those 
parts of the cathode surface subjected to the 
greatest action of the jets, the current density 
falling off as the effect produced by the jets 
falls off from the point of their greatest effi 
ciency. We also secure that the solution 
around the cathode is concentrated, while 
after it has been impoverished by the cur 
rent it is forced to pass the anode without 
again coming into contact with the cathode 
until its strength has been renewed. 
The closer the anode is to the cathode the 

lower becomes the resistance of the deposit 
ing vat and the less, the electro-motive force 
necessary to work at any particular current 
density. But the closer the anode to the 
cathode the sooner the surface of the deposit 
will deteriorate, in smoothness so that the 
thicker the deposit required the greater 
must be the distance between the anode and 
the cathode, always remembering that each 
anode bar or group of bars however near or 
remote from the cathode should be directly. 
???? the sphere of greatest influence of the corresponding spray-pipe. 
Raising the temperature of the electrolyte 

will reduce the resistance of the depositing 
vat and so reduce the electro-motive force 
necessary. ? 

It will be found advantageous in most 
cases to use the strongest solution possible; 
and where acidified, a strongly acid one; 
avoiding in every case a solution so strong as 
to be in danger of crystallizing out. Thus 
for example in the deposition of copper we 
find it advantageous to use a solution con 
taining about 180 or 190 grams of hydrated 
copper sulfate and 110 to 120 grams of sul 
furic acid per liter. . " 
Where necessary means should be adopted 

to collect the anode sludge, and we find it ad 
vantageous to keep the solution clear by fil 

And in order that our 
invention may be the more easily under 
stood and readily carried into practice we will 
proceed to describe same with reference to 
the drawings hereunto annexed. 

Figure 1 is a view in side elevation of ap 
paratus according to and for carrying out the 
present invention. Fig. 2 is plan thereof. 
Fig. 3 is local plan-on an enlarged scale-of 
the vessel with the cathode and anode there 
in. Fig. 4 is vertical sectional view on line 
4-4 Fig. 3. 

a is suitable vat or vessel adapted to hold 
the electrolyte. 

b is the vertical spindle journaled in brack 
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anode arranged round the cathode in ele 
ments consisting of one or more anode bars, 
and pipes for directing the j ? of electrolyte 
arranged in suchwise that the greatest action 
of the jets upon the cathode will take place 
at those points on the cathode nearest the 
elements of the anode where the resistance 
between the electrodes is least and conse 
quently the current density greatest, and 
means to revolve the said cathode during 
electro deposition, thereon. 

4. In an apparatus for electrolytically de 
positing metals, the combination, with a 
cathode of circular cross-section, of a series of pipes spaced apart equidistant from one 
another and disposed concentrically about 
said cathode and provided with a series of 
holes or nozzles which direct the jets of elec 
trolyte issuing from said pipes in a direction 
tangential to the surface of the cathode, and 
an anode located exteriorly of said series of 
pipes. 
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5. In an apparatus for electrolytically de 
positing metals, a vat, a revoluble cathore of 
circular cross-section vertically mounted in 
said vat, a plurality of spaced electrolyte 
discharging pipes arranged concentrically 
about and parallel to said cathode, each of 
said pipes being perforated so as to cause the 
electrolyte to be projected in jets against the 
cathode in a direction approximately tall sell 
tial, thereto, and an outer series of spaced, 
depending, inter-connected anode-bars also 
arranged concentrically about and parallel 
to said cathode, said bars being disposed op 
posite the points of impingement of the jets 
upon the cathode. 

In witness whereof we have hereunt () set 
our hands in presence of two witnesses. 

HERBERT CHAMPION HARRIS()N. 
- JOSEP I)AY, 

Witnesses: 
H. D. JAMESON, 
F. L. RAND. 
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