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CTION OF ELECTRICITY AT CONTACTS

ON THE CONDU
OF DISSIMILAR SOLIDS.

By RoserT H. (E.ODDARD.
INTRODUCTION.

HE fact that the resistance to the flow of current across the contact
of dissimilar solids depends upon the direction of the current was
first observed by Ferdinand Braun! in 1874, with metallic sulphides
against metals. Braun showed later, 1877-8, that the effect was not due
to counter E.M.F. of polarization, as the sulphide suffered no change in
weight. - Also, current from the secondary of an induction coil passed

simultaneously decreased the resistance in both directions.

The more recent contributions to the subject have been inspired, in
most cases, by the application of such unilaterally-conducting contacts,
usually called “crystal rectifiers,” to the detection of electromagnetic
waves. The name comes from the fact that contacts having this property
are usually those between a metal and a crystalline substance. Many
such crystals are known. Among those which have been most carefully
studied are the silicon-steel, carbon-steel, and aluminium-tellurium recti-
fiers of L. W. Austin? The first gave phenomena, very reproducible
below 0.2 volt, A.C.; the direction of the rectified current being from
steel to silicon, except with one specimen which gave opposite rectification
for all points on the surface. In every case the thermo-E.M.F. was
opposite to the rectified E.M.F.

The carbon-steel rectifiers were made by placing a steel needle in
contact with a cored arc-light carbon. Graphite was found unsatis-
factory. A lamp filament against a light carbon also furnished a satis-
factory rectifier. The phenomenon was not, however, regular with direct
current. The rectified current was from steel to carbon.

The aluminium-tellurium rectifier, discovered previously by Austin,?
exhibited a marked peculiarity. For low voltages, up to 0.6 volt, 8.0
?mperes, the rectified current was in the direction of the thermo-E.M.F.;
1. e., Al to Te; whereas above this voltage, the rectified current was in
the opposite direction, and increased with increasing voltage. Large
contacts, such as a No. 20 aluminium wire melted into a block of tel-

' Ferdinand Braun, Pogg. Ann., 153, p. 556, 1874.

:L. W. Austin, Bull. Bur. Standards, 5, I, pp. 133—147, I008.
L. W. Austin, Puvs. REV., 24, pp. 508-520, 1007,
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lurium, gave marked unilateral conductivity with direct, but unsatis-
factory rectification with alternating, currents.

An extensive series of experiments has been undertaken by G. W.
Pierce. The first piece of work! was on the carborundum rectifier. The
resistance of this substance is much higher than that of those just de-
scribed, so that a rectified current of the order of 10~* amperes requires an
E.M.F. of 20 volts. With a pressure on the crystal of 500 grams, one
specimen gave a rectification of 4,000 : 1. On increase of pressure the
resistance fell in both directions but the rectification, i. e., the ratio,
decreased. There was still some rectification, however, even when the
crystal was driven well into the electrode. Best results were obtained
when one of the surfaces of the crystal was platinized, to give low resist-
ance, the rectified current then being in the direction of crystal to metal.
With a current of 14 ampere, the rectification was but 1.6 : 1.1, the
crystal grew hot, and the contact surfaces luminous. The temperature
coefficient of resistance of carborundum resembles that of a salt solution
more than that of a metal.

An hysteresis effect was observed, apparently-due to a slow building-up
of the current, which disappeared after a few reversals—the current on
rise of E.M.F. being less than on return to zero. An attempt was made
to observe a back E.M.F. The rectifier was connected alternately, 120
times a second, with a source of potential of 35 volts, and a capillary
electrometer. A persistent but very small reading, 0.002 volt, was
indicated.

The second piece of work? was performed with certain mincrals—
brookite, anatase, and especially molybdenite. For each of these the
rectified current was from metal (usually copper) to crystal, and of the
order of 0.01 ampere for 10 volts. The extent of the rectification de-
pended upon the circumstances of contact, as regards position on the
surface of the crystal, and pressure at the point,

Of particular interest were the experiments with molybdenite, under-
taken to show, by oscillographic records, the existence of a counter
E.M.F. existing for a short period of time. The apparatus consisted of
a Braun tube, the luminous spot of which was focused on a sensitive
film on a rotating drum. This drum was driven in synchronism with
the current which passed through the rectifier and the deflecting magnets
of the Braun tube. The drum was revolved until successive exposures
had combined to give a sufficient intensity to the film. These oscillo-
grams showed that the rectified cycles led their respective voltage-phase

1 G. W. Pierce, Puys. Rev., 25, pp. 31-60, I1907.
2 G. W. Pierce, Puvs, REv., 28, pp. 153-189,1909.






