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a corpora.tlon of Delaware
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td

?1937, Serial No. 175 554

& Claims, (CL 204-—213)

Tms inventron relates: to. a‘machlne for treat—;

are ‘being treated Speciﬁc examples of thls gen-?
eral’type .of machine are shown .in: ‘the.-United.
States. patent to- Bogle 2 ,035, 633 showmg a plating.
machine wherem the work contamer isa ho_llow-l

patent to Daniels 1 936, 382 wherein: the wor] -
talner comprxses A cylmder: rotatable about an.
up: and -down axis; and in my prior appllcatlon
Serial No. 131,296, filed March:17, 1937; showing-
a work contamer ln the. form ofa swlngmg cradle.

In this general. $ype of machine the, containerf;
for the articles. to; be. plated S immer$ed in the
platlng solution and the side.or end walls or:both:
are. perforated The.. platin solutlon ﬁows

perforations. 9

It is-the jobject- ot this (inventxon to produc
machine for:treating.work or. articles electrolyti -
cally having:a container:for. :holding; electncally
charged: metals; either- cathodic.or- anodic, - PLO=..
vided with:one or: more: -perforated walls::which:

is:more eﬁ'xclent and economical in operation- and: 30:

cheaper :to; ;produce;-than: those; machines:of the:
above-described: type; heretofore known and used.:
This object has:been achieved by means-of a novel:
perforated: wall for: the contamer ey
-In the drawing:. ; .
‘¥Fig. 1-is.an.end eleva.tlon partly in -section . of;
a:plating: machme lncorporatmg my nove wall..
structure ; : 5
~Fig, 2 is a plan view f one of herperforatedv,,
walls-of: the work:container.:
Fig. 3 is:a:section-along the.line 3——, of Mg 2.
;Fig. 4.is a section;along:the line &—4& of: Flg 2._;
:Pigs..5-and 6 are:sectional views showing modi-~
fied:forms of -the- perforated walls tor the work-.
container::: ity nibs _,
«¥For.descriptive \purposes rether han by WaY. ;
limitation,there:is: shown in the:drawinga: Darrel:
type plating . machine which: comprises:a. tank: l;
for. the plating solution:and a container generally

referenced: 2:foi the work-ori articles:to: be:plated.: 50;;

The iwork container -.comprises: a: holléw eylinder:
of - hexagonal cross:section bounded on:its six:
sides by :the perforated :panels:3:and closed: t.
its .ends by the:end-plates-#:: The:wall: panels:3.

have ‘& ‘tongue: a.nd groove!.connection: w1th and; <9i

provlded with.two cathode contacts

- container;

15-

are.carried by, the, ribs; lo which-extend between
and are secured a.t each; end tothe.end pla.te’ .
. The wor _container 1is.supported at each.. end

ts §.for rotation: a.bofut a horizontal_

tact §:takes. the: form of & spoked hexagonal rlng
which. is. supported against the inside face.of the.
end plate §.and. arranged to rotate with, the: work

-1 ;also provxded w1th an-: -

ode ‘rod
such as-the insoluble hellcal metal coil 8 for hold-»,
ing. the soluble: metal. anode Dalls: The anodes
and" cathodes are’ conneeted in: the:plating elec-
trical.circuit:in.any well-known manner;.- As thus

far described the platmg -machine is.identical.

that:shown in.the above-mentloned Bogle patent
.The:panels. 3 can:be made from anysuitable-

material but preferably should consist of -a-non-:

metallic: substance :such.as Bakelite,-hard rubber

orirubber and fiber-composition,. Cellulo1d or rub-.
ber covered perforated sheet steel: The: -wall panel.
3is-shownin detail in Figs. 2, 3 and 4. ‘The panel
3 is.provided:preferably. lengthwise thereof with.

; 5 - plurality: of ;parallel -grooves: A E:which extend.

from one.face:of the panel: 1nwardly -and.on the
opposite face with: & plurality of preferably paral-:
lel:grooves (2 extending-crosswise:of: the: panel.
and. part-way.through the panel. The ‘grooves A1~
and-the -grooves:i2 each:extend:inwardly: of. the-
panel:so: that.they - meet within the panel thereby.
forming:a perforation: at-each: intersecsion of the
grooves: Ll..and-12..:'The grooves:: 41-and-12 can.
be: formed in:any: suitable manner, for example, -

- 35: thegrooves:can be: cutor:milled into, the-panel.

3.by:. means of rotary. cutters-used on poth sides.
of the material or they:may-be; -molded; rolled. or:
extruded .into. the material or formed by 8 com-,
bination of these-methods. - The panel 3 can-also.

) be made from two laminations one of whichispro- .

vided-with: parallel slots lengthwise and the other,
with:parallel slots:crosswise-and. the two: la.mina-.
tions’cemented; yulcanized:ior: otherwlse secured:
together. -The important: thlng is-that the perfo-

5 rations should: be:formed by: the. mtersectlon or:

meeting within the panel of: non-parallel gr
in-its opposite faces::;
itAs shown in:the: dra.w

A rossw1se grooves_ 2
Prefer-’
Fig.:1,;the, grooves.12 are, cub,

i ‘lnsid"

are -deeper..than lengthw1se grooves 1.
ably, ‘as shown i

face: of the work contame 2, a 4
are-cut inwardly:from that.face of. the panel.-
which-forms & outside - face of the ‘cont:
The: grooxes. 12 on- the ;inside.:of the linder.




2

should preferably be deeper than those on the
outside because then the cylinder can be worn

down to a minimum thickness with a minimum -

loss of strength, A two to one ratio of the depth
of the grooves {2 to the depth of the grooves 1|
has been used successfully.

The grooves (2 which extend crosssze of the

panel are shorter than the grooves | and extend

in the direction of rotation of the cylinder. This
assists in preventing parts from sticking in these
grooves. The grooves il and {2 preferably but
not necessarily are rectangular in cross-section.
The grooves {1 and 12 may be of the same width
or different widths and the spacing between the
-grooves |1 can be the same or different than the
spacing between the grooves 12,

In Fig. 5 the longitudinal grooves lig and.

crosswise grooves {2a have a different cross sec-
tion than in the principal form of the invention.
The side walls of grooves lig and 12g taper or
converge inwardly of the panel 3.
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In Fig. 6 still' a different form of cross sec- -

tion for the lengthwise grooves [1b and trans-
verse grooves {2b are shown. In this form the
side walls 13 of the grooves are curved so that
the grooves flare outwardly from within the panel
along a curved line, .

A plating machine in which the walls of the
work container were fabricated as above de-
scribed has Beéen found considerably more effi-
cient in operation than a similar plating ma-
chine having the panels formed with circular
perforations. - This method of perforating gives
a greatly increased amount of current at a given
voltage. ¥or example, a8 cylindrical work con-
tainer with circular perforations having a di-
ameter of v& of sn inch drilled on centers %
inch apart drew 405 amperes and a cylindrical
work container with ¥ of an Inch square perfora-

tions formed as above described and on centers:

- 3% inch apart drew 600 amperes. In each case
the voltage between the anode and cathode was
8 volts: at 9 volts the amperages were 450 and
675 respectively. In these tests the copper leads
of the barrel became very hot limiting the
amount of current drawn. Other tests were made
to show the difference between these two types
of panels, that is, the panel with the circular
drilled perforations and the panel with the square
section - perforations formed by intersecting
grooves milled from opposite sides of the panel
as above described. In these tests the panel
with the circular perforaticns was first used as
a side wall in a work container hanging in a
plating tank with the anodes on the outside and
a cathode inside the container. This panel was
then removed and the other type of panel with
the square holes cross milled from opposite sides
of the panel was inserted as one of the side walls
of this same work container with the same anodes
on the outside and the same cathode on the inside
of the container. The panel with the circular
drilled holes drew from 12 to 13 amperes of cur-
rent whereas the panel with the square holes
cross miilled as above described drew 24 to 25
amperes of current at the same voltage. The
change from circular to square cross section of
the perforation is responsible for 28% increase
in area.(that is, current) where the circular hole
had the same diameter as the width and breadth
- of the square hole. However, the increase in

current drawn by the panel with the square holes
cross milled as above described was considerably

more. than 28%. ' 'The remainder of this increase
may be accounted for by the greater spreadlng of
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the current through the cross grooves in both
directions, This effect is similar to that obtained
by the use of much thinnar panels but without
the los§ of strength and wearing life which would
follow the use of such thin panels.

It is evident from the above description that-
each perforation through the panel 3 actually
consists of & longitudinal groove i f and a trans-
verse groove (2. and that this perforation has
its smallest cross-sectional area in the plane in
which the groove {f and the groove {2 intersect.
This smallest cross-sectional area is designated
i4. Thus, for example, as the current travels
from the anode 8 through any one opening, after
the current passes through the smallest cross-
section area |4 of the opening it is free to spread
out along the entire transverse groove 12, This,
it is believed, accounts for the remarkable in-
crease in the amount of current passing through
the work container wall 3 in comparison with the °
above described conventional work cylinder with
the circular drilled holes. -

Although the container 2, for descriptive pur-
poses and not by way of limitation, is herein
specifically shown and described as a container
for the work or articles being electroplated, which -
articles are the cathodes in the electrolytic cir-
cuit, it is specifically understood and pointed out -
that this-type of container 2 can also -be used
for holding the anodes in the electroplating cir-.
cuit and in general as a container for holding
electrically charged metals whether they be.cath-
odic ‘or anodic. The container can be used for:
holding the work or  articles belng anodically
pickléd or otherwise anodically treated in which-
case the work itself is-anodically charged.

In this type of machine for treating metals
electrolytically -the highest: temperature 1s
reached in the perforation and inside the work
container because the current density per vol-
ume of solution is highest there, A work con-
tainer such as described above having perfora-
tions formed by intersecting grooves in the oppo-
site faces of the work container panels has an
advantage over the work container heretofore
known having circular drilled perforations be-
cause the average cross-sectional area of the
former type of perforation is much larger than’
that of the latter perforation which causes less
resistance and heat evolution and also permits
greater flow of cooler solution to the inside of
the work container. Further, where the per-
forations are formed by intersecting grooves in
the opposite faces of the work container panels,
the outside ares of ‘the panels is greater which
offers a larger cooling surface to the cooler solu-
tion on the outside.
work contalner is advantageous when the mate=
rial used for the panels, such as rubber, softens
at high temperature which causes the rubber to
become less resistant to abrasion and tend to
warp particularly under heavy load

I claim:

1. A machine for treating work electrolytically
comprising an anode, acathode, a container for
the electrolyte and a container for the work or
articles to be treated by electrolysis adapted to
hold the work in the electrolyte during such treat-
ment, said work container being placed between
the anode and cathode and having a wall com-
posed of insulation material with a plurality of
spaced grooves formed in its inner face and a:
plurality of spaced grooves formed in its outer
face, the grooves in the one face extending angu-
larly in respect to and across the grooves in the

'This feature of the instant -
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other face, the grooves in the one tace intersect-
ing the grooves in the other face within the wall
to form a plurality of spaced perforations adapted
for the passage of current during the electrolytic
treatment, each perforation consisting of grooves
extending inwardly of the opposite faces of said
wall and intersecting within the wall throughout
an area smaller than the area of at least one of
said grooves at the surface of said wall,

2 A machine for treating.work electrolytically
comprising an anole, a cathode,-a container for
the electrolyte and a container for the work or
articles to be treated by electrolysis adapted to
hold the work in the electrolyte during such treat-
ment, saild work, container being placed between
the anode and.‘cathode and having a wall com-
posed of insulation material with a plurality of
spaced grooves. of greater depth formed in its
fnner face and a plurality of spaced grooves of
lesser depth formed in its outer face, the grooves
in the outer face extending generally lengthwise
of the said wall and the grooves in the inner face
extending generally crosswise of the said wall, the
grooves in the one face intersecting the grooves in
the other face within the wall to form & plurality
of spaced perforations adapted for the passage of
current during the electrolytic treatment, each
perforation consisting of grooves extending in-
wardly of the opposite faces of said wall and in-
tersecting within the wall throughout an area
smaller than the area of at least one of said
grooves at the surface of said wall.

3. A machine for treating work electrolytically
comprising an anode, a cathode, & container for
the electrolyte and a container for the work or
articles to be treated by electrolysis adapted to
hold the work in the electrolyte during such treat-
‘ment, said work container being placed between
the anode and cathode and having a wall com-
posed of insulation material with a plurality of
spaced parallel rectilinear grooves formed in its
inner face and a plurality of spaced parallel recti-
linear grooves formed. in its outer face, the
grooves in the one face extending generally
iengthwise of the said wall and the grooves in the
other face extending generally crosswise of the
said wall, the grooves in the one face intersecting
the grooves in the other face within the wall to
form a plurality of spaced perforations adapted
for the passage of current during the electrolytic

L3
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tending inwardly of the opposite faces of said
wall and intersecting within the wall throughout
an area smaller than the area of at least one of
said grooves at the surface of said wall.

5. A machine for treating work electrolytically
comprising a container for the electrolyte and
anodically and cathodically electrically charged
electrodes in circuit in the electrolyte, a con~
tainer for the work or articles to be treated by
electrolysis adapted to hold the work in the elec-
trolyte during such treatment, said work con-
tainer having a wall composed of insulation ma-
terial for separating the anodically and the cath-
odically charged electrodes in the electrolyte dur- -
ing such treatment, said wall having a plurality
of spaced parallel grooves formed in its inner
face and a plurality of spaced grooves in its outer
face, the grooves in the one face extending gen-
erally lengthwise of the wall and the grooves in
the other face extending generally crosswise of
the wall, the grooves in the one face intersecting
the grooves in the other face within the wall to
form a plurality of spaced perforations adapted
for the passage of current duringrthe electrolytic
treatment, each perforation consisting of grooves
extending inwardly of the opposite faces of said
wall and intersecting within the wall throughout
an area smaller than the area of at least one of

- said grooves at the surface of said wall.

30

6. A machine for treating work electrolytically
comprising a container for the electrolyte and .

. anodically and cathodically electrically charged
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electrodes in circuit in the electrolyte, a container
for the work or articles to be treated by elec-
trolysis adapted to hold the work in the elec-
trolyte during such treatment, said work container
having a wall composed of insulation material
for separating the anodically and the cathodically
charged electrodes in the electrolyte during such
treatment, said wall having & plurality of spaced
parallel grooves in its outer face and a plurality
of spaced parallel grooves formed in its inner
face, the grooves in the inner face having a
greater depth than those in the outer face and

s extending angularly in respéct to and across the

grooves in the inner face and meeting the same
between the inner and outer faces of said wall

-to form a plurality of spaced holes adapted: for

. the passage of current during the electrolytic

treatment, each perforation consisting of grooves

extending inwardly of the opposite faces of said
wall and intersecting within the wall throughout
an area smaller than the area of at least one of
said grooves at the surface of said wall.

55

4. A machine for treating work electrolytically .

comprising-an anode, a cathode, a container for
the electroylte and a container for the work or
articles to be treated by electrolysis adapted to
hold the work in the electrolyte during such treat-
ment, said work container being placed between
the anode and cathode and having a wall com-
posed of insulation material with a plurality of
spaced parallel grooves formed in its inner face
and a plurality of spaced parallel grooves formed
in its outer face, the grooves in the one face ex-
tending generally lengthwise of the said wall and
the grooves in the other face extending generally
crosswise of the said wall and at right angles to
the grooves in the first mentioned face, the
grooves in the one face intersecting the grooves
in the other face within the wall to form a plu-

60

rality of spaced perforations adapted for the

passage of current during the electrolytic treat-
ment, each perforation consisting of grooves €x-

75

treatment, each hole consisting of grooves ex-
tending inwardly of the opposite faces of said

-wall and intersecting within the wall throughout

an area smaller than the area of at least one of
said grooves at the surface of said wall.

7. A machine for treating work electrolytically
comprising a container for the electrolyte and
anodically and cathodically charged electrodes in
circuit in the electrolyte, and a movable con-
tainer for the work to be treated adapted to re-
ceive electrodes having a like charge to separate

_the anodically and cathodically charged elec-

trodes in the- electrolyte during such treatment,
said movable container moving the electrodes
contained therein in the electrolyte during such
treatment, said container having a wall composed
of insulation material with a plurality of spaced
parallel grooves formed in its inner face and a
plurality of spaced parallel grooves in its outer
face, the grooves in the one face extending gen-
erally lengthwise of the waill and the grooves in
the other face extending. generally crosswise of
the wall, the grooves in the one face intersecting
the grooves in the other face within the wall to
form a plurality of spaced perforations adapted
for the passage of current during the electrolytic
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treatment, each perforation consisting of grooves
extending inwardly of the opposite faces of said
wall and intersecting within the wall throughout
an area smaller than the area of at least one of
sald grooves at the surface of said wall.

8. A machine for treating work electrolytically
comprising a container for the electrolyte and
anodically and cathodically charged electrodes
in circuit in the electrolyte, and s movable con-
tainer for the work to be treated adapted to re-
ceive electrodes having a like charge to separate
the -anodically and ‘cathodically charged elec-
trodes in the electrolyte during such treatment;
said movable container moving the electrodes
contained therein in the electrolyte during such
trea.tment,. said container having a wall composed
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of insulation material with a plurality of spaced
parallel grooves in its outer face and a plurality
of spaced parallel grooves formed in its inner
face, the grooves in the inner face having a
greater depth than those in the outer face and
extending angularly in respect to and across the
grooves in the inner face and meeting the same
between the inner and outer faces of said wall
to form a plurality of spaced holes adapted for
the passage of current during the electrolytic
treatment, each hole consisting of grooves ex-
tending inwardly of the opposite faces of said
wall and intersecting within the wall throughout
an area smaller than the area of at least one of
said grooves at the surface of said wall.
JOHN VIRDEN DAVIS.




