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UNITED STATES 

2,112,691 

PATENT OFFICE 
2,112,691. 

ELECTROPLATING ANODEON 
William A. Crowder, Newark, N. J., assig Ror to 
, Pyrene Manufacturing Company, Newark, N.J., 
a corporation of Delaware 

Application January 30, 1936, Seria No. 6,455 
Claims. 

This invention relates to electroplating appara 
tus, one of its objects being to make possible the 
use of an inexpensive filter unit by which unde 
sirable constituents of the anode may be en 
trapped so as to prevent their being dispersed 
generally throughout the electrolyte, and another 
of its objects being to make possible the use of 
a relatively Small electrolyte tank with attendant 
advantages such as conservation of space re 
quired for the apparatus as a whole and reduc 
tion in the quantity of electrolyte necessary to 
enable the apparatus to function with efficiency. 
To the above and other ends the invention 

Contemplates a tank having a metal lining of s 
lead and carrying an electrolyte within which the 
article or articles to be plated may be suspended 
as Cathodes, and within which may also be sus 
pended a plurality of anodes from which the 
plating material is derived, a slightly greater 
portion of each anode than its immersed length 
being surrounded by a non-corrosive and non 
conductive tube-like guard which is so perforated 
as to permit the passage of current from the 
anode only in a direction generally toward the 
article or articles to be plated and which for a 
portion of its Submerged length is housed within 
a non-conductive bag-like receptacle, of fibrous 
material, which is adapted, on the one hand, to 
permit passage of the ions of the metal to be 
deposited on the article or articles to be plated, 
and on the other hand, to obstruct and entrap 
undesirable constituents of the anode, such as 
particles of graphitic carbon, so as to prevent 
their being dispersed generally throughout the 
electrolyte with deleterious results as they are 
freed from the anode incident to the carrying out 
of the plating process. 
Other objects and advantages of the invention . 

will become apparent from the following descrip 
tion, taken in connection with the accompanying 

... drawings, in which 
Fig. 1 is a vertical, longitudinal, sectional view 

of an apparatus embodying the invention; Fig. 2 

50 

55 

is a plan view of the apparatus; Fig. 3 is a frag 
mental, transverse, sectional view taken on line 
3-3 of Fig. 2; Fig. 4 is an enlarged fragmental, 
sectional view of an anode unit; Fig. 5 is a trans 
verse, sectional view taken on line 5-5 of Fig. 4, 
and Fig. 6 is a side view of an anode, drawn to 
scale with reference to Figs. 1 to 3 and Corre 
sponding to the partially consumed anode illus 
trated in Fig. 5. 

Referring to the drawings, the numeral lo in 
dicates a suitable tank having a metal lining , . 
of lead, and carrying an electrolyte E within 

(C. 204-5) 
which one or more articles, generally indicated 
by the reference character A, may be suspended 
as cathodes and within which may also be sus 
pended a plurality of anode units U. 
The Suspension means, for an article to be 5 

plated, includes a suspension rod 2 to which an 
article to be plated may be suitably connected. 
The suspension rod 2 is formed at its upper end 
With a hook As, by which it may be suspended 
from a rod-like support 5, mounted, for example, 10 
On a pair of wing-like brackets 6 connected to 
the side walls of the tank O. Preferably, the rod 
f2 is square in cross-section so that it, at its 
hooked end, will bite more or less into the sup 
port 5 and thus insure an effective electrical 15, 
connection between itself and Such support. 
The suspension means for each of the anode 

units U is substantially identical with the pre 
viously described article-Suspenion means in that 
it includes a suspension rod formed at its up- 20 
per end with a hook 8 by which it may be sus 
pended from a rod-like support 29, mounted, for 
example, on a pair of wing-like brackets 2 con 
nected to the side walls of the tank, the rod 7 
being preferably square in cross-section so that 25 
it, at its hooked end, will bite more or less into 
the support 20 and thus insure an effective elec 
trical connection between itself and such Sup 
port. - 

Referring to the anode units U, it will be noted 30 
that each of such units includes an anode 22 
containing a plating material or materials as, for 
example, iron and/or nickel, the anode being 
adapted for screw-thread connection at its upper 
end to its corresponding suspension rod 7, as 35 
shown most clearly in Fig. 1. 

ASSociated with and Surrounding each of the 
anodes 22 is a non-corrosive and non-conductive 
tube-like guard 24, preferably of hard rubber, 
which at its lower end extends a substantial dis- 40 
tance beyond the corresponding end of the anode' 
and which at its upper end protrudes a substan-. 
tial distance above the level of the electrolyte E. 
That portion of the tube wall nearest the article 
or articles to be plated is rendered pervious, SO 45 
as to permit a flow of current through such wall 
in a direction generally toward the article Or 
articles to be plated; and to that end the tube . 
may be provided with slots or holes, the latter 
being employed in the present embodiment of the 50 
invention and herein indicated by the numeral 
25. Where a tube-like guard 24 having, for ex 
ample, an outside diameter of 1%' is employed, 
the holes 25 may each be, for example, 'A' in di 
ameter and spaced from each other 2' as meaS- 55 

  



10 

s 

20 

25 

30 

35 

40 

45 

50 

55 

70 

75 

2 
ured from center to center. As illustrated in 
Fig. 4, the openings are distributed longitudinally 
of the guard throughout the major portion of its 
submerged length, but they, as illustrated in Fig. 
5, are distributed arcuately of the guard over 
that portion of its peripheral area which is near 
est the article or articles to be plated. While 
the arcuate extent of the perforations may be 
somewhat decreased according to conditions, it is 
believed that they, in keeping with their particu 
lar function to be hereinafter more fully de 
scribed, should, in no event, exceed an arcuate 
distribution greater than the 180 distribution 
herein illustrated. 

Enveloping each of the tube-like guards 24 
throughout the major portion of its submerged 
length and entirely throughout the longitudinal 
extent of its perforated portion, is a non-con 
ductive bag-like receptacle 26, offibrous material, 
which is adapted, on the One hand, to permit 
passage of ions of the metal to be deposited on 
the article or articles to be plated, and, on the 
other hand, to obstruct and entrap undesirable 
constituents of the anode 22, such as particles of 
graphitic carbon, so as to prevent their being dis 
persed generally through the electrolyte with 
deleterious results as they are freed from the 
anode incident to the carrying out of the plating 
process. The bag-like receptacle 26 may be held 
in position on the guard 24 by the simple ex 
pedient of a rubber band or a draw-String 2, 
serving to constrict the upper or mouth-end of 
the receptacle into firm gripping engagement 
with the guard. 

In order that the several tube-like guards 24 
and their associated bag-like receptacles 26 may 
be held in definite positions with relation to the. 
respective anodes which they envelope, there is 
provided a gang clamp 28 comprising a pair of 
complementary straps 30, each of which is shaped 
to present a plurality of equi-distantly spaced 
yokes 3. The corresponding yokes 3 embrace 
the upper ends of the individual tube-like guards 
24 well above the liquid level of the electrolyte E 
and are there held in gripping or clamping posi 
tion on such guards by drawing the Straps 30 
together and securing them to each other by a 
plurality of rivets 32, or the like, which pass 
transversely through both of such straps at points 
adjacent the several guards 24. The clamp 28 is 
supported as a unit by the simple expedient of a 
pair of hooks 34 connected to opposite ends of 
such clamp and suspended from the rod-like 
support 20. 
Fron the foregoing it will be understood that 

when the anodes 22 and the article or articles A 
to be plated are connected, respectively, to the 
positive and negative terminals of a suitable 
source of electrical energy, not shown, a deposi 
tion of the plating material, for example, iron 
and/or nickel as derived from the anode 22, will 
be translated through the electrolyte E and de 
posited on the article, or articles to be plated. 
The flow of current through the electrolyte will 
be in a direction generally toward the article or 
articles to be plated, as will be readily understood 
when it is taken into account that the resistance 
offered to the flow of current along such path is 
very substantially less than the resistance 
peculiar to an imaginary path from any anode 
to the metallining fl and thence from that lining 
to the article to be plated. Regarding the mat 
ter of difference in resistance, as just mentioned, 
it is to be observed from Fig. 2 that such differ 
ence is accounted for by reason of the fact that 

2,112,691. 
the distances between any anode and the article 
or articles to be plated is substantially less than 
the shortest distance existing between an article 
to be plated and the metal lining if of the tank 
plus the shortest possible path existing between 
such lining and the anodes as a group, the length . 
of which path is materially greater, due to the 
presence of the respective tube-like guards 24, 
than it would be in the absence of Such guards, 
as will be readily appreciated when it is taken 
into account that the guards serve to block or 
prevent a flow of current from their respectively 
associated anodes except by way of the openings 
25 which, in each instance, are formed in that 

Sportion of the tube wall nearest the article or 
articles to be plated and in no event exceed an 
arcuate distribution greater than 180°. Taking 
into account the fact that the length of the path. 
from the anodes to the lining of the tank is sub 
stantially increased due to the presence of the 
guards 24, it becomes apparent that the walls of 
the tank may be located closer to the anodes than 
would be feasible in the absence of the guards 
and that the tank dimensions, especially the 
longitudinal dimension of the particular tank 

0 

5 

20 

25 
herein illustrated, may be kept at a minimum, 
thus conserving space required for the apparatus 
as a whole and reducing, the quantity of elec 
trolyte that would otherwise be necessary to en 
able the apparatus to function with efficiency. 
In view of the fact that the guards 24 insure 

against an undesirable flow of current indirectly 
to the article or articles to be plated by way of 
the metal lining if of the tank, it is apparent that 
they are effective to not only insure against an 
uneven deposition on the article or articles to be 
plated, but also to obviate possible contamination 
of such deposit under the influence of elec 

30. 

35 

trolytic action that would be induced as between 
the metal lining itself and the article or articles 
to be plated. 

40 

Regarding the bag-like receptacles 26, the fact 
is here emphasized that they are so positioned 
on the tube-like guards 24 that they are Wholly 
submerged within the electrolyte E at an ap 
preciable distance below the surface thereof. 
Such disposition of the receptacles has been re 
sorted to, because, in the development of the 
present invention, I discovered that even with an 
electrolyte only slightly acid in its character re 
ceptacles of fibrous materials, Such as canvas, 
could not be employed satisfactorily if they were 
so placed on the guards as to leave their upper 
ends exposed to the atmosphere above the level 
of the electrolyte, inasmuch as they would dis 
integrate alóng a definite line not coincident with 
the electrolyte level but a slight distance above 
the same. 
plained, generally speaking, by the fact that the 
liquid, which crept (because of capillarity) up 
that portion of the receptacle which protruded 
above the electrolyte level, was subjected to the 
action of atmosphere, it may be well to here note 
the observations made by me when depositing 
iron through the medium of an electrolyte con 
taining ferrous sulphate as one of its ingredients 

While such disintegration may be ex 

45 

50 

55 

65 

and when employing canvas receptacles so placed 
On the guards as to leave their upper ends ex 
posed to the atmosphere. In that instance, such 
liquid as crept up the exposed portion of each 
receptacle underwent evaporation and oxidation, 
With the result that crystals of ferric sulphate 
were formed, which, due to their highly corrosive 
nature, caused the receptacles to disintegrate 

70 

after only a comparatively short period of time. 75 
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By the simple measure which I have resorted 

to, namely, so positioning the fabric receptacles 
on the respective guards that they are wholly 
submerged within the electrolyte at an appre 
ciable distance below the surface thereof, I have 
Overcome objectionable disintegration and have 
thus obviated the necessity of relatively expen 
sive "filter pots', heretofore commonly em 
ployed. 
Although only one form of the invention is 

herein shown and described, it will be under 
stood that other changes may be made without 
departing from the Spirit of the invention or the 
scope of the following claims. 
What is claimed is: 
1. In an electroplating apparatus containing 

an electrolyte, an anode unit including an anode 
partially submerged in the electrolyte, and a 
fibrous filter-receptacle enveloping the sub 
merged portion of said anode only up to a point 
below the point to which the anode will be sub 
merged in the electrolyte. 

2. In an electroplating apparatus, an anode 
unit including an anode, a non-corrosive and 
non-conductive guard surrounding said anode 
and extending upwardly beyond the point to 
which said anode will be submerged in the elec 
trolyte, said guard having openings therein be 
low the point to which said anode and said guard 
will be submerged in the electrolyte, and a fibrous 
filter-receptacle covering said guard and the 
aforesaid openings therein up to a point below the 
point to which said guard will be submerged in the 
electrolyte. 

3. In an electroplating apparatus, an anode 
unit including an anode, a non-corrosive and 
non-conductive guard surrounding Said anode 
and extending from beyond the bottom of Said 
anode upwardly beyond the point to which the 
anode will be submerged in the electrolyte, said 
guard having openings therein below the point 
to which the anode and guard will be submerged 
in the electrolyte, and a fibrous filter-receptacle 
covering the bottom and perforated portion of 
said guard up to a point below the point to 
which said guard will be submerged in the elec 
trolyte. 

3 
4. In an electroplating apparatus adapted to . 

receive as cathodes the articles to be plated, an 
anode unit including an anode, a non-corrosive 
and non-conductive guard disposed in contiguous 
relation to the submerged length of said anode 
and including an imperforate wall portion dis 
posed on the side of said anode away from the 
article or articles to be plated. 5. In an electroplating apparatus adapted to 
receive as cathodes the articles to be plated, a 
tank having a metal lining and adapted to Con 
tain an electrolyte, an anode unit including an 
anode, and a non-corrosive and non-conductive guard disposed in a contiguous relation to the 
submerged length of said anode and having an 
imperforate wall portion on the side away from 
the article or articles to be plated and having a 
perforated wall portion on the side toward the 
article or articles to be plated. 

6. In an electroplating apparatus adapted to 
receive as cathodes the articles to be plated, an 
anode unit including an anode, a non-corrosive 
and non-conductive guard disposed in a contig 
uous relation to the submerged length of said 
anode, said guard having openings therein. On 
the side toward the article or articles to be plated, 
and a fibrous filter-receptacle enveloping the 
perforated portion of said guard and extending 
up to a point below the point to which said guard 
will be submerged in the electrolyte. 

7. In an electroplating apparatus adapted to 
receive as cathodes the articles to be plated, a 
tank having a metal lining and adapted to con 
tain an electrolyte, an anode unit including an 
anode, a non-corrosive and non-conductive 
guard disposed in contiguous relation to the sub 
merged length of said anode, said guard having 
openings therein on the side toward the article 
or articles to be plated and having an imper 
forate wall portion on the side away from the 
article or articles to be plated, and a fibrous 
filter-receptacle carried on and supported by said 
guard and enveloping only that portion of the 
guard which is below the point to which said 
guard will be submerged in the electrolyte. 
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