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These values cannot be directly compared by obser-
vation with ease. But when plotted the curves can
easily be compared as to slope, which means metal
distribution and thus current distribution.

There are two methods of plotting available. The
thickness of the deposit as measured with the micrometers
can be plotted against the sections, or the weights of
the sections can be plotted agasinst the sections. The
thicknesses show better the variations close to the
edges, but are less exact than the weights, because of
the difficulty of making measurements at the edge due

to small irregularities in the surface at the edge.
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TABLE X

Seven Inch HElectrode Distance

Rolled anodes - eight inch direction of panel
Slope of 1line between 1 - 2 = 5.5
Slope of 1line between 7 - 8 = 5.85
Average slope = 5,67
twelve inch direction of panel
Slope of line between 1 ~ 2 = 4.85
slope of line between 11-12 = 4.7
Average slope = 4,77
Screen anodes - eight inch direction of panel
Slope of line between 1 - 2 = 4.05
Slope of line between 7 - 8 = 3.9
Aversge slope = 3497
twelve inch direction of panel
Slope of line between 1 - 2 = 3.25
Slope of line between 11-12 = 3.95

Average slope = 3.6

Direction Screen Anodes Rolled Anodes Diff.
8 Inch slope of graph = 3.97 slope of graph = 5.67 1.7

12 inch » " i = 3.6 b " " = 4,77 1.17

These figures show that there is a slightly less
tendency for the deposit to go to the edge of the panel

when screen anodes are used.
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Table (I

Four Inch Zlectrode Direction
Rolled anodes - eight inch direction
Slope in line from 1 - 2 = 6.1
Slope in line from 7 - 8 = 5.05
Average slopse = 5,57
twelve inch direction
Slope in line from 11-12 = 4,85
Screen anodes - eight inch direction
Slope in line from 1l - 2 = 4.8
Slope }n line from 7 - 8 = 4,55
Aversaze slope = 4,67
twelve inch difection

Slope in line from 11-12 = 4.25

32.

Direction Screen Anode Rolled Anode

Diff.

8 inch slope of graph = 4.67 slope of graph = 5.57
12 " " " " = 4025 " n " = 4085

«90
.60
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TABLZ XII

One Inch Zlectrode Distance
Rolled anodes - eight inch direction
Slope of graph from 1 - 2 = 3.05
Slope of graph from 7 - 8 = 2.7
Average slope = 2487
twelve inch direction
Slope of graph from 11-12 = 3.7
Screen anodes - eight inch direction
Slope of graph from 1l - 2 = 4.0
Slope of graph from 7 - 8 = 4.0

Average slope = 4.0
twelve inch direction

Slope of graph from 11-12 = 4.5

Direction Screen Anodes Rolled Anodes Diff.

8 inch slope of graph = 4 slope of graph = 2.87 -1.13
12 " " " " = 4,5 hd " n = 3.7 - o8

These indicate that the screen anodes increase the

effect of the deposit at the edge.
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TABLa XIII

Klectrode
Direction Distance Screen Anodes Rolled Anodes Diff.

8 inch 7 inches slope 3.97 slope 5.67 1.7

12 " 7 " " 3.6 " 4.7 1.17
g " 4 " " 4.67 " 5.57 .9

12 " 4 " " 4.25 " 4,85 6
g " 1 inch " 4 " 2.87 -1.13

12 " 1 " " 4.5 " 3.7 - .8

It is obvious that the rolled anodes pgive steeper
slopes than the screen anodes do in the first two cases.
This would indicate that screen anodes decreaed the
tendency for the deposit to become heavy on the edzes.
However, when the electrodes are brought closer togethsr
this effect is reversed. .

Rather different results are found when the thickness
of the deposit as measured by the micrometer is examined.
™his shows that instead of going to the very edge of the
panel the'deposit is thickened further back from the
edge; thus giving a more symetrical curve. With rolled
anodes the edge is thick but drops rapidly to or nearly
to the thickness of the center of the deposit. Wwith
screen anodes the edge is not so thick, but it does not

drop so rapidly as shown in the following table.



TA3LE XIV

35.

1" electrode distance

1" elactrode distance

Sec~ Rolled Anodes Screen Anodes
tion Weight Thickness wWelght Thickness
hy .204  .004-.0012 .212  .004-.001
ho .143  .0012 132,001

hx .141  .0012 .123  .001"

hy 137 .0017 .118  .0008

hg 141  .0012 .118  .0008

hg .145  ,0012 .122  .001"

hy .151  .0015 133 .001

hg .205  .0015-.004 .213  .001-.004
V3 .140  .0012 .123  .001~

Vy .138  .0011 .120  .001"

Vs .139  .0012 .116  .0008

Vg 137 .001" .118  .0008

Vn .138  .0011 .118  .0008

Vg 137 .001" .118  .0008

Vg .140  .0012 .120  .001-

Y10 .138  .0011 .130  .001

V14 .146  .0015 .140  ,0017

v .220  .0015-.004 .221  .0012-.004
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36.

These curves show that in the case of screen anodes
the effect of increasing thickness at the edge is
noticeable for a distance of from three to four inches
from the edge while in the case of the rolled anodes the
effect of the edge is shown only about half as far from
the edge. This makes the edge much more noticeable on

the panels plotted with rolled anodes.
. Thesa phenomena are more noticeable when the

electrode distance is closed in.

Conclusions

l. The shape of the anode materially effects the
distribution of metallic nickel on a sheet metal cathode.

2. The distance between the anodes and the cathode
effect the distribution of metallic nickel on a sheet
metal csathode.

3. With high purity hot rolled nickel anodes the
tendency to thicken the deposit at the edge is lessened
as the anodes are brought closer toward the cathods.

4, With electrolytic nickel screen anodes the
tendency to have a thickened edge is lower than with
rolled anodes. .

5. At small distances between electrodes, screen
anodes broaden out the thickened band near the edges to
at least twice as wide as with rolled anodes. This makes
the edges appear not to be as much thicker than the
center as they actually are. That is, the edge effect

covers more of the panel.
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TABLE XVIII

Rolled anodes moving - eight inch direction
Slope from 1l - 2 = 5.25
Slope from 7 - 8 = 5.6
Average slope = 5.42
twelve inch direction
Slope from 11l-12 = 5,35
Rolled anodes still - eight inch direction
Slope from 1l - 2 = 2,95 |
Slope from 7 - 8 = 4,
Aversge slope = 3447
twelve inch direction

3lope from 11-12 = 4.7

Direction ' Moving Still Diff.

8 inch 8lope of graph = 5.42 slope of gfaph = 3.47 1.95
12 " " w n = 5.35 " n n = 4.7 065

This indicates that the tendency to deposit at the

edge is aided by moving the cathode.
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TA3LZ XIX

Screen anodes moving - eight inch direction
Slope of 1line from 1l - 2 = 5.2
Slope of line from 7 - 8 = 4.25
Average slope = 4,72
twelve inch direction
Slope of line from 11-12 = 5.3
Screen anodes still - eight inch direction
Slope of 1line from 1 - 2 = 4.8
Slope of 1line from 7 - 8 = 4.05
Average slope = 4.42
twelve inch direction

Slope of line from 11-+12 = 4.4

Direction Moving Still Diff.

8 inch 8lope of graph = 4.72 slope of graph = 4.42 .3
12 " " " " = 5.3 " " " = 4.4 «9

TABLE XX

Combination of ‘fables of Slopes

Xoving Lioving Still Still
Direction Screen anodes Rolled Anodes . Screen XHolled

8 inch 4,72 5.42 4.42 .47
12 " 5.3 5,35 4.4 4.7

—
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In the 1light of these results, one must conclude
that moving the cathode tends to cause heavy deposit cn
the edge. It was also noted that a higher voltage was
necessary to force thirty amperes through the solution
wnen the cathode was moving than when it was still.
These combined facts indicate that by moving the cathode
and thus agitating the solution, the polarization is
disturbed. This disturbing of the polarization causes
the current to come closer to the theoretical distribu-
tion. That is, the current coming from places on the
anode where tne cathode is not directly at right angles
to it will cause metal to be deposited on the edge. .ihen
tne cathode is still tne volarization is greatest wnere
the current density tends to be greatest and thus causes

a more even distribution of current.
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