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This invention relates to an improvement
in the art of electrodepositing metals and
more particularly to an improved method of,
and apparatus for, obtaining uniform cur-

8 rent distribution over the article to be plated.
While my invention may be used to advan-
tage in the electrodeposition of any of the
metals, it is of particular advantage in those
cases where the bath has a poor throwing
10 power, where a high cathode current density

is required, and where therefore a uniform
* current distribution is of the greatest impor-
tance. By “poor throwin power” is meant
that when an irregularly sﬁaped article is be-
ing plated, those portions farthest from the
anode receive a very much lighter deposition
of metal than the portions closest to the
- anode, or may not receive any metal at all
depending on the, shape and size of the article
and various other factors. Such conditions
exist in the electrodeposition of chromjum
and for this reason my invention is particu-

larly suitable for electroplating articles with
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ticles of all sizes but its advantages are more
pronounced in the plating of articles, having
relatively large surface areas such as metal
sheets and plates, : . '
My invention has for a principal object the
obtention of uniform current distribution
over the article to be plated and this is
brought about by making the electrical con-
nections between the cathode current lead
and the article to be plated by means of a
" multiplicity of point or line contacts.
The invention has for a further object the
. use of means for supporting and electrically
- connecting the article to be plated which per-
mit of the plating of all the surface portions
of the article; that is, not only those which
- are normally in contact with the plating bath,
but also those which- are normally shielded
from the bath by such supporting and cur-
rent-conducting means as are commonly em-
ployed. '
- The accompanying drawings illustrate an
- embodiment of the invention, ,
Fig. 1 is a view in elevation of a form of
the invention applicable in plating sheets,
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chromium. The method is applicable to ar-’

Fig. 2 is a cross-sectional view taken on the
line A—A of Fig1. .

In the drawings 10is a copper or other suif-
able conductive metal strip or bar adapted
to support a sheet or other article to be plated 55
and to connect the article to g suitable cur-
rent lead not shown. The metal strip 10 is
provided with a serrated edge portion 11,
The alternate teeth are bent to the right and
left: respectively much in the same manner 60
as in “setting” g saw, with the result that
the teeth are arranged into two parallel rows
so inclined the one to the other as to form a
V-shaped groove or recess between them. A
serrated strip 10 is pressed against each edge 65
of the sheet to be pf)ated, referred to as 12 in
the drawings, so that the edge of the sheet
will fit into the groove or recess formed be-
tween the two rows of teeth. It will be ob-
served that the sheet forms g line contact with 70
a limited portion of each tooth or serration of
the strip 10. A sufficient number of points or
lines of contact are provided to make it pos-
sible to pass the required current through the
article without the necessity of clamping or 75
otherwise fastening current leads to the sheet
or other article to ﬁa plated,

further advantage of the use of a multi-

plicity of point or line contacts for electri-
cally connecting the sheet to the appropriate 80
current lead lies in the fact that gl the sur-
face portions, even those small portions of
the surface of the sheet or other article which
rest upon the serrated edge portion of the
metal strip 10, receive a coating of chromium. 85
The fact that deposition of the plating metal
takes place on these apparently shielded por-
tions of the article is contrary to what would
ordinarily be expected. It is advanced as a
possible explanation that a certain amount 90
of vibration is set up in the article during
the plating operation, particularly when op-
erating under the high current density con-

-ditions obtaining in electrodepositing chro-

mium. On the other hand, is may be that a 95
slight creeping of the plating bath takes
place between the article and the support and
1s sufficient to insure that the entire point,
edge, or other small area, of contact between
the article and the support will be suff. 100




ciently wet with
. of deposition of
However, the invention is not dependent upon

the plating bath to permit
the plating metal thereon.

the correctness of the theories advanced and
they are not to be construed to limit the in-

" vention in any way. -

* proven satisfactory in securing
~ plating completely enveloping sheets or other
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. along the edg
_ing the plating operation. This shifting may
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While the means above-described have,
a coating or
articles, it 1s desirable; 1n order to obtain
greater uniformity and greater thickness of
the coating on the edge portions which are
engaged by the current-conducting strip 10,
particularly when plating relatively heavy
sheets, to shift the points or lines of contact

i

o or surface of the article dur-

be produced manually at will or periodically
by mechanical means as desired. - Ome form
of means for producing periodic relative
movement between the sheet which is being
plated and the current-conducting means is
shown more or less diagrammatically in Fig.
1. This consists of cams 13 positioned in the

plating bath so as to contact with the oppo-
~ site side edge portions

of the sheet 12, These
cams are connected through a suitable mech-
gnism, not shown, to rotate either continu-

‘ously or periodically. Thereby causing the

shest to move back and. forth along the cur-
rent-conductor 10. When means for shifting
the article back and forth along the conduc-
tor are used, it may-be desirable to ‘omit such,
conductors from the side edge portions as
shown in Fig. 1. Many forms of apparatug
will readily suggest themselves as equivalent
to the cams 13 for bringing about relative

movement between the sheet and -the con-

ductor 10, and these are considered to be em-
braced within the present invention. In-

“stead of reciprocating the sheet the desired
. result may be

obtained by reciprocating the
conductor which contacts with the sheet. -
While T have described with particularity
one embodiment of my invention, it is not to
be understood therefrom that the invention is
restricted to such - embodiment. Various
modifications may be made by those skilled
in the art without departing from the inven-

' tion as defined in the following claims.

What T claim is:

1. Tn electroplating apparatus for plating’

sheets, means for obtaining uniform deposi-
tion over the sheet to be plated, comprising

5 g conductor having a multiplicity of relative-

ly sharp projecting portions biased to engage
the sheet and form a discontinuous contact
area therewith, said contact being of a lim-
ited point or line character. - L

9. In electroplating apperatus, means for
obtaining uniform deposition over the arti-
cle to be plated, comprising a conductor hav-
ing a relatively sharp serrated edge portion
of saw tooth

S character adapted to engage the
article and form a discontinuous contact area
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therewith, said contact being of & limited

point or line character.

3. In electroplating apparatus for platili‘g

sheets, means for obtaining uniform deposi-

tion over the sheet to be plated, comprising

a conductor having a relatively sharp- ser-
rated edge portion, said serrations bein
biased to engage the sheet at a plurality o
point or line contacts. .- .

" 4. In electroplating apparatus for plating
articles, means for obtaining uniform deposi-
tion over an article to
a conductor having a multiplicity of projec-

tions, said projections being arranged in two

adjacent rows inclined the one to the other
<0 as to form between the outer extremities
of the projections of the adjacent rows a re-
cess V-shaped in cross-section,
ing adapted to receive an edge portion of the
article to be plated.

5. In electroplating apparatus, means for
obtaining uniform deposition over the article
to be plated, comprising a conductor having
a multiplicity of projecting portions biased
to engage an article to be plated and form'a
discontinuous -contact area therewith, and
means adapted to produce relative movement
between such
article during the electroplating operation.

6. In electroplating apparatus for plating
sheets, means for obtaining uniform deposi-
tion over the article to be plated, comprising
current-conducting means adapted to engage
the exterior edge portions only of said article
and to make limited relatively sharp contact

be -plated, comprising
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said recess be-

86

80

contact and the surface of the

95

adjacent to and at a multiplicity of points

elong such edge portions.

e °

" Process of obtaining uniform deposi- -

tion of chromium on metal articles which
comprises forming a multiplicity of con-
tacts of limited area between the article and
a conductor of electric current, passing cur-
rent between the article and an anode in a

chromium plating bath, and causing the said-

contacts to assume different positions on the
surface of the article while the deposition is

105
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taking place so as to effect plating on practi-

cally all portions of the said article. ,
8. In eleci;roplatingl;l apparatus, means for

obtaining substantially uniform deposition

over the article to be plated, comprising &

conductor shaped to the peripheral contour

of an article to be plated, and adapted to
make contact with an edge of said article,
said conductor having & portion composed
of a multiplicity of sharp projections adapted
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to make jmmediate contact with said article.

9. Process of obtaining uniform deposi-.
tion of metal on metal articles which com- '

prises forming a multiplicity of contacts of
limited area between the article and a con-

1286

ductor of electric current, passing current be- -

tween the article and an anode in a plating

‘bath, and positively causing the said contacts
‘to assume different positions on the surface

150
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of the article while the deposition is taking

place, so as to effect plating on practically

-all portions of the said article.

10. An electro-plating apparatus of the

character set forth in claim 5 in which the’

means adapted to produce relative movement
between the article to be plated and the sup-
porting contacts is of a reciprocating charac-

‘ter.
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