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Our invention relates to the manufacture of
copper oxide rectifiers, and particularly to a
method of preparing copper blanks for oxida-
- tion to produce such rectifiers.

There are three principal characteristics by
which the performance of copper oxide rectifiers
is. judged. These are the rectifying ratio, the
forward resistance stability, and the reverse re-
sistance stability. The rectifying ratio may be
defined as the ratio between the forward resis~
tance measured under specified conditions and
the reverse resistance, usually measured under
different specified conditions. The forward re-
sistance stability is concerned with the variations
in the forward resistance of the rectifier over a
period of time, usually a year or more, following
its manufacture. The reverse resistance stability
is similar. The term “forward resistance” is
used to describe the resistance of the rectifier
to current flow in the low resistance direction
and the term “reverse resistance” is used to de-
scribe the resistance of the rectifier to current
flow in the high resistance direction.

Tt is well known that rectifiers produced by
the same process from different samples of cop-
per vary widely in respect to these three char-
acteristics. The cause of this variation is not
known, but it is commonly attributed to the
presence in the copper of minute gquantities of
impurities whose exact nature has not been deter-
mined. Tt is known that the guality of rectifiers
varies with the source of the copper, that is,
copper from one mine will consistently produce
good rectifiers, whereas copper from a different

mine will consistently produce boor rectifiers. 3

Tt is also known that copper from the beginning
of the pour from the smelter will produce better
vectifiers than copper from the end of the pour.

Tt is an object of the present invention to pro-
vide a process of manufacturing rectifiers where-
by the performance characteristics of the recti-
fiers may be improved.

We shall describe a process embodying our
invention, and shall then point out the novel
features thereof in claims.

In the practice of our invention, we take cop-
per blanks and clean them in any suitable man-
ner. Por example, they may be cleaned in a
solution of 50% normal nitric acid. The blanks
are then treated to remove all traces of the clean~
ing reagent, preferably by rinsing them in dis-
tilled water. These cleaning and rinsing steps
are old in the art. ’

We then perform the step which embodies our
present invention, and which consists in dipping
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the blanks in a dilute water solution of hydriadic
acid. We have found that a concentration of
from 1.8 to 3.6 parts hydrogen iodide per million
parts of solution produces a satisfactory result.
The length of the dipping is not critical, but we
have found that good results are obtained by
dipping the blanks in the acid solution for at
least thirty seconds. When the blanks are:re-
moved from the dioping solution, they are shaken
to remove excess solution and are then dried in
an air blast. .

Tmmediately after the dipping and drying steps,
we proceed to oxidize the blanks. In g typical
process, the blanks are oxidized at a temperature
in the neighborhood of 1030° C. for approximate-
1y 18 minutes, and are then cooled in air to &
temperature in the neighborhood of 550° C.
Then they are annealed for approximately 10
minutes at substantially the latter temperature,
after which they are quenched in running tap
water to produce the finished rectifiers. The
process steps just described, after the dipping
and drying steps, are well known in the art.

We have found from tests that rectifiers pro-
duced in accordance with the process described
above have an improved rectifying ratio. This
improvement is especially noticeable on rectifiers
produced from end of pour COpPpeEr. This im-~
provement in the rectifying ratio results from
an increase in the forward resistance and a dis-
proportionately greater increase in the reverse
resistance. We have also found that the process
improves the forward resistance stability. It has
little or no effect on the reverse resistance sta-
bility. In those tests where a change in- the
reverse resistance stability was found, that sta-
bility was improved.

As a result of the increased resistance char-
acteristies and the incréased rectifying ratio, it
has been possible to increase the voltage rating’
of rectifiers produced in accordance with this
process by as much as 50% over the voltage rat-
ing of rectifiers produced from the same copper
by previous processes.

We have found that the improved results de-
seribed above are especially noticeable in tests
conducted at high temperatures, in the neigh-
borhood of 70° C.

Although we have herein shown and described
only one process embodying our invention, it is
understood that various changes and modifica-
tions may be made therein within the scope of
the appended claims without departing from the

5 spirit and scope of our invention.
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Having thus described our invention, what we
claim is:

1. A method of manufacturing copper oxide
rectifiers from copper blanks comprising the steps
of dipping the blanks in a hydriodic acid solu-
tion having a concentration of approximately
1.8 to 3.6 parts hydrogen iodide per million parts
of water, drying the blanks, and then oxidizing
the blanks.

2. A method of manufacturing copper oxide
rectifiers from copper blanks comprising the steps
of dipping the blanks in a -hydriodic acid solu-
tion having a concentration of approximately
1.8 to 3.6 parts hydrogen iodide per million parts
of water for a period of at least 30 seconds, dry-
ing the blanks, and then oxidizing the blanks.

3. A method of manufacturing copper oxide
rectifiers from copper blanks comprising the
steps of cleaning the blanks to remove surface
impurities, dipping the blanks in a water solu-
tion of hydriodic acid having a concentration of
from 1.8 to 3.6 parts hydrogen iodide per million;
drying the blanks; oxidizing the blanks at a
temperature in the neighborhood of 1030° C. for
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approximately 13 minutes; cooling the oxidized
blanks in air to a temperature in the neighbor-
hood of 550° C.; annealing the oxidized blanks
for approximately 10 minutes at the latter tem-
perature; and quenching the oxidized blanks in
running tap water to form finished rectifiers.

4. A method of manufacturing copper oxide
rectifiers from copper blanks comprising the steps
of cleaning the blanks to remove surface im-
purities; dipping the blanks in a water solution
of hydriodic acid having a concentration of from
1.8 to 3.6 parts hydrogen iodide per million; dry-
ing the blanks; and then oxidizing the blanks.
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