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up to 1000 atmospheres. The results demonstrate 
immediately that the gas law (viscosity is independ
ent of pressure) ceases to be valid at a few atmo
spheres pressure, the value of the viscosity changing 
by a factor of 2·5 over the whole range considered. 
Moreover, at pressures above about three hundred 
atmospheres the viscosity acquires the typical liquid 
property of increasing with decreasing temperatures 
if it is considered as a function of the pressure, 
although it continues to increase with increase in tem
perature if it is considered as a function of the density. 
A theory of the viscosity which has been proposed 
by Enskog can be tested from the results of these 
experiments, and leads to values for the diameter of 
the nitrogen molecule which lie consistently between 
2 ·9 x 10·8 cm. and 3 ·0 x 10·8 cm. 

Crystalline Rubber.-A short communication from 
E.W. Washburn in the first November number of the 
Physical Review contains the announcement that a 
group of workers at the United States Bureau of 
Standards have succeeded in obtaining a well crystal
lised hydrocarbon from typically colloidal rubber. 
This has been accomplished by dissolving purified 
rubber in a suitable solvent to form a dilute solution, 
and crystallising it out at rather low temperature. A 
photomicrograph is shown of some crystals which were 
grown at - 55° from a 0·05 per cent solution in ether. 
Their melting point has not yet been fixed definitely, 
but lies between - 35° and 0° C. The molten product 
has the appearance of ordinary rubber, and contains 
hydrogen and carbon with an atomic ratio closely 
eight to five. It has also been found possible to distil 
the rubber hydrocarbon, but fractionation by this 
process is relatively slow. 

Stream Lining in Locomotives and Motor Cars.
Dr. 0. G. Tietjens contributes an interesting paper 
on stream line locomotive and car design to the 
fourth quarterly issue for I 93 I of the Westinghouse 
International. He is a research engineer to the com
pany, and his experiments on small locomotives and 
cars, accurate to the minutest detail, bring out very 
clearly the importance of stream line design. He 
finds that an electric locomotive travelling at eighty 
miles an hour requires five times as much power as 
when travelling at forty miles an hour. Even higher 
speeds are contemplated because the competition of 
aeroplanes and motor cars makes high speeds impera
tive. In the case of a heavy locomotive and two 
heavy coaches, stream line design saves thirteen per 
cent of the power at a speed of 35 miles an hour and 
thirty-two per cent at a speed of 75 miles an hour. 
It requires 286 horse-power to drive an interurban 
street car at a speed of 80 miles an hour. Tests made 
in the Westinghouse wind tunnel indicate that the 
same type of car constructed with stream line design 
can be driven at 80 miles an hour with only 140 horse
power. The power required in the latter case is less 
than one-half that required in the former. A method 
is shown of converting the modern American tram
car with its blunt ends, sharp corners, and hundreds 
of air pockets into a stream line car. A new front 
and a new rear are given to it, the roof is made 
smooth, the sides are extended downwards, and the 
recesses for the windows are eliminated. This re
duces the wind resistance to one-third its former 
value. The new styles of high-speed locomotives and 
cars will probably soon become common, revolution
ising the appearance of the car and greatly increasing 
its economy and efficiency in operation. 

Astronomical Topics. 
Astronomical Phenomena for January.-Occulta

tion of Pleiades Jan. 18 ; 71 Tauri disappears 17h 4m, 
reappears 18h 3m; 27 and 28 Tauri disappear at 17h 45m 
and 17h 50m respectively. 

Venus is an evening star, with about five-sixths 
of the disc illuminated; its meridian passage changes 
from 14h 5m to 14h 29m during the month. 

Jupiter is approaching opposition, and is observable 
for most of the night. Mutual eclipses of the satellites 
(visible in England) occur on Jan. 3, 5, 7, 10, 12, 23, 
24: details are given in the B.A.A. Handbook. 

Neptune is about lfi 0 east of Jupiter, so it is also 
observable: it reaches opposition late in February. 

Minima of Algol, at convenient hours of observation, 
occur on Jan. 4, at 22·7h; Jan. 7, 19-6h; Jan. 27, 
21·3h; Jan. 30, 18-lh. Each eclipse begins about 
4-7h before these times, and ends 4-7h afteT them. 
The interval between minima is 2d 21h. 

Moving Pictures of Celestial Objects.-,Vhen the 
cinematograph was invented it was seen that it might 
be usefully applied to celestial phenomena. Mr. 
Maskelyne took a film of the total solar eclipse of 
1900, which was exhibited at the Royal Astronomical 
Society, and the idea has been repeated at some later 
eclipses, especially at that of 1927. 

The University of Michigan has founded an Obser
vatory, known as the McMath Hulbert Observatory, 
at Lake Angelus, Michigan, which devotes itself to 
the production of moving pictures of celestial pheno
mena. Vol. 4, No. 4, of the Publications of the Uni
versity gives a description of the methods and results. 
The driving clock of the equatorial has a very accurate 
electrical control; there are arrangements for varying 
the speed of the film within large limits, as the objects 
photographed range from snnspots to faint variable 
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stars. There are devices for varying the clock drive, 
and giving motion in declination for films of moving 
objects such as the moon. These are also available 
for correcting for the variation of refraction as the 
altitude changes ; some tables for this purpose are 
given in the report. 

The possibilities of the method were well brought 
out in a film that was exhibited at the Royal Astro
nomical Society a few years ago, in which Jupiter was 
shown in rotation, and the approach of a satellite to 
the planet, was also recorded. It would seem that 
a comet like that of Morehouse of 1908, in which the 
tail showed rapid changes, would afford a fruitful 
field for work with the instrument; unfortunately, 
such comets are rare. 

" Annuaire" of the Belgrade Observatory for r932. 
-This volume is issued by Dr. V. V. Michkovitch, the 
director of the Observatory, being the fourth of the 
series. It has the honour of anticipating by a year 
the British Nautical Almanac in the introduction of 
the nutation terms of short period in the ephemeris 
of sidereal time at Greenwich midnight ; the time is 
also given to the third decimal of a second : these 
changes are consequential on the great improvements 
in clocks that have been made in recent years. The 
volume also contains ephemerides, at intervals of ten 
days, of 189 stars from Eichelberger's standard cata
logue ; these are not contained in other almanacs, 
and were calculated at Belgrade. Another feature, 
which must have been troublesome to compile, is a 
list of the 169 minor planets discovered between 
Nov. 2, 1929, and June 30, 1931; the dates and dis
coverers are given, also the dates of subsequent 
observations, and indications of those for which orbits 
have been computed. 
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