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The difference in mercury levels obtainable in this
manometer is made slightly greater than the pressure
required to force the mercury to the proper level in
the capillary of the gauge. _

"In cases where compressed air is not available, a
rubber atomizer bulb with a convenient releasing
valve, such as is used by physicians with sphygmo-
manometers, will be found very satisfactory.

Braprorp NovEs, Jr.
RESEARCH LABORATORY,
TAYLOR INSTRUMENT COMPANIES,
ROCHESTER, N. Y.

SPECIAL ARTICLES

EXCITATION POTENTIALS OF THE
SPECTRA ARGON II AND NEON II!

A PAPER now being written by the author gives
some critical potential data obtained by a new method.
The photo-ionization produced by the radiation from
a thermionie discharge was measured by the effect of
the photo-ions on the space charge in a second therm-
ionic unit in the same tube but electrically shielded
from the discharge. The present note covers only
the results bearing on the excitation of the rare gas
spark spectra. Argon showed three sharply defined
increases in photo-ionization at 32.2 %+ 2, 34.8=* 5
and 39.6 = .5 volts. The first point measures a spark
excitation potential, the second gives the work re-
quired to remove two electrons (each from a 3, orbit),
while the third point probably measures the work
required to remove one 3, electron. Spectroscopic
studies by Dejardin? and others show that the second
spectrum of argon appears in a low current dis-
charge, near the second point. With higher currents
this speetrum is excited near nineteen volts, the dif-
ference being equal to the first ionization potential.
This furnishes definite evidence that the second speec-
trum is a first spark spectrum and gives the basis
for the above interpretation of the eritical potentials,
Photo-ionization measurements in neon showed two
critical . potentials at 48.0 =1 and 54.9 =1 volts.
For the interpretation of these points it was impor-
tant to know the excitation potential of the neon II
spectrum. Merton® discovered this speetrum and it
has sinece been studied by L. and E. Bloch and De-
jardin,* but it has never been observed under condi-
tions of controlled voltage. I have photographed the
thermionic discharge in a simple three electrode tube
using currents of a few milli-amperes and a pressure

1 Published by permission of the director of the Na-
tional Bureau of Standards of the U. 8. Department of
Commerce. . o )

2 dnnales de Phys., 11, pp. 241-327, 1924,

' 8Proc. Roy. Soc., 89A, pp. 447451, 1913-14.

¢C. R, pp. 781-733,.1925.
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of .06 mm. The second spectrum is absent at 54
volts and distinetly visible at 55. The conspicuous
lines as shown by a quartz spectrograph are between
3,700A and 3,300A. I conclude that 54.9 volts mea-
sures the work required to remove two 2, electrons.
The first ionization potential is 21.5 volts; hence, the
ionization potential of the ion is 54.9 —21.5 =334
volts. The 48 volt point probably measures the work
required to remove one electron and displace another
to a 3 quantum orbit of energy 26.5 volts. A 3 quan-
tum electron in a hydrogenic ion has an ionization
potential of 6 volts while the value derived from the
observed potentials is 54.9 — 48.0 = 6.9 volts.- The
3 quantum states are probably the final states for all
the lines between 3,700 and 3,300, while the strongest
spark lines, with final state 2,, will lie in the far
ultraviolet between 470A and 370A. There will pre-
sumably be no lines of this spectrum between 1,800A
and 470A. My results fail to give evidence as to the
2, level of neon, but lines associated with excitation
from this level are to be expected in addition to the
known are spectrum and the first spark speetrum.
F. L. MoHLER
BUREAU OF STANDARDS

SAND FLOTATION IN NATURE

EarLy in July, 1925, the writer visited the Ohio
River ten miles above Cincinnati. A strong, warm
breeze was blowing across the dry sand and mud flats
and out upon the river. To my surprise the wind-
ward third of the river’s width bore films of floating
sediment, each of minute thickness but several at least
one foot square. The ratio of covered to exposed
water was about as 1 is to 16. The floating material
proved to be sand with a few flakes of dark miea,
the grains roughly 0.025 centimeters in diameter.
Each patch rested in a very shallow meniseus on the
water surface. No oily films were seen, which might
have aided in this unusual mode of transport. As
I watched more and more material was brought

downstream in the same manner.

This phenomenon has been recorded by Graham,
Simonds and Hovey.! Graham found the sand floated
by splashing waves against a bar in' the Connecticut
River. Simonds attributed the setting adrift of the
sand to the undermining of sand beds bordering the
stream—in this case the Llano River. Similar in-
stances are recorded in which the sand was washed
off bars on islands by tidal currents. In the case here
deseribed the writer believes the sand was blown out
upon the water surface by the wind, but evidence
is not conclusive.

1 Graham, J. C, 4m. Jour. Sci., III, 40, 476, 1890;
Simonds, F. W., 4m. Geol., 17, 29-37, 1896; Simonds,
F. W. Scmwnce, XI, 510-512, 1900; Hovey, E. O.
ScENcE, XTI, 912-913, 1900.




