and the ground. By means of the
Radiation Chart we then computed
the net gain of heat at the base of the
cloud. The figures are given in the
accompanying Table 1, the units being calories per three hours. Negative values indicate loss of heat at the
base. Similarly we assumed that a
cloud top is located at 1 km, 2 km,
etc., and that there is no further
cloud above it. The heat loss of the
top is indicated in calories per three
hcurs; the heat loss of the ground
itself is given in the first column. The
mean temperatures and specific humidities at the ground and the successive levels of 1 km, 2 km, etc., are indicated in the table. These mean humidities which we assume here to prevail below or above a cloud are rather
fictitious since in a real atmosphere
the humidity will be high near the
cloud and will rise to 100% as we
enter the cloud, while on the other
hand the mean values of the humidity
used here never reach 100%. It might
therefore seem doubtful at first sight
whether one can get significant results by superimposing a cloud sheet
upon an atmosphere representing a
monthly mean. On the other hand our
calculations show clearly that the radiation of a layer of moist air is
rather insensitive to small changes in
the moisture content, the radiation
varying approximately as the logarithm of the moisture. This is also
borne out by the very small variation
of the radiative effects contained in
the table, whereas the moisture and
temperature conditions extend over an

extremely wide range. We therefore
expect that the method used by us will
not introduce errors amounting to
more than a few percent and our figures should give a fairly good estimate of the actual mean cloud cooling.
From the table one can readily, by
means of formula (1), compute the
radiative cooling of any cloud (provided there is only a single cloud
sheet; the case of multiple cloud layers must here be excluded).
The
values of /i and / 2 which appear in
(1) can be obtained from the table by
interpolation for any height of the
cloud top and base. It is seen that
the net outflow of heat from a cloud
is of the order of 30 calories in 3
hours. If the cloud is for instance
100 millibars thick, formula (1) gives
a cooling of 1.2° Centigrade in 3
hours or nearly 10° in a day. If the
cloud has the thickness d expressed in
millibars, its radiative cooling will
roughly be of the order
1000
This formula may be advantageous
for estimates of radiative cloud cooling in practical applications.
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R a d i a t i o n T r a n s f e r in A t m o s p h e r i c
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New experimental data on the long
wave emissivity of water vapor and
carbon dioxide were used to construct
a radiation chart. With the aid of
this chart the long wave radiation
flux was determined for several cases

Inversions*

Cambridge

where strong temperature inversions
were formed rapidly. It was found
that long wave radiation could not
account for the production or main*Abstract of paper
meeting, April, 1940.
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tenance of the strong inversion even
when a sharp decrease in moisture
was observed above the cool moist air.
A cloud top was found to produce
moderate cooling and intensification
of the temperature inversion if the
cooling was not distributed through a
large layer. Comparisons were made

in the results obtained by using the
Elsasser chart and the Mugge and
Moller chart of 1932 and it was found
that all charts gave the same general
result that sharp decreases in moisture would not tend to produce a
sharp temperature inversion. — Author's abstract.

*ff Shorter Contributions
New

Methods

to

Steer

and

Store

Prof.
Robert H. Goddard, well-known experimenter on rockets of Roswell, N.
Mex., has taken out (Dec. 1939) some
new patents. By using hollow rings
on the gyroscopes used in controlling
rocket flight, sizable amounts of liquid
air could be stored without increasing
the size of the rocket. The weight of
the fuel in the rings would give massiveness to the gyroscope and permit it
easily at first to control the flight.
As the fuel was gradually used up
the mass and the amount of control
would become less. But this would
not be a handicap, for much of the
total weight of a rocket is in fuel
anyway. The weight to be controlled
would thus become less as the rocket
went farther into space.
Prof. Goddard also patents a twosection rocket in which the tail part
is slightly movable from within the
rocket so that, by its motion, it could
exert a definite controlling element of
flight by the different actions of the
exhaust gases upon it.
By a combination of associated rotating gyroscopes and a tiny pilot
gyroscope, he has devised a new and
better way of controlling rocket flight.
Gyroscopes tend to retain an orientation in space as they spin and are so
arranged, in the new patent, that they
will produce a force on the rocket
which will counteract some diverting,
external force.
His final patent describes a novel
type of combustion chamber for
Liquid

Fuels

in

Rockets.

rockets in which the liquid air fuel,
being burned, is first passed through
the hollow walls of the chamber and
tends to keep the walls cool so that
the terrific heat of combustion will
not destroy them.—S. S.
Glow

Discharge

on

Mt.

Wachu-

sett.—Donald MacFarland of the
Mass. Metropolitan District police described the following occurrence on
and near the top of Mt. Wachusett on
Friday, Dec. 17, 1937 between 1 and
1:30 p.m. On opening the window of
their automobile they noticed that
everything seemed tinged with a
violet color. On closing the window
they could not see this. After getting
out of the car and exposing the hands
and face to the air they felt a tingling as in an electric discharge. The
mountain top was in a cloud. The
phenomena described did not occur
below the cloud level. The mountain
was covered with ice. There was very
little wind, the fog was described as
drifting by. Arthur Greenlaw (?) of
the WPA was with Mr. MacFarland
and corroborated the description.
As shown by the Fergusson mountain meteorograph on the summit, the
wind was shifting from W to N W ;
velocity for the period 12-4 p, averaging 15.5 mi/hr; from 8-12 it had
averaged 14.5 and from 4 to 8 p.m. it
declined to 7.5. The temperature was
between 27 and 26 °F. and fairly
steady. The barometer was 27.85
inches, steady with slight tendency to
rise after 2.—C. F. B.
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