(A) a vector of scalar magnitude

dS

directed along V ;
/ da \

plus (B) a vector of scalar magnitude S I

• 1 directed perpendicu-

larly to V.
The positive direction of the second vector (B) is that which will produce counterclockwise rotation of the vector V.
As is well-known, the stability term is
1 I/dT + r \1 in conventional notation, where r — the dry(2) I d 0 = —
0
dZ
T \ dZ
/
adiabatic lapse rate.
As defined by Spilhaus1, the shear stability ratio vector is the quotient of
the left-hand sides of equations (1) and (2). The numerator term, represented by the right-hand side of (1) may be readily obtained with the aid of
the slopes of the velocity and direction curves on the pilot balloon graph. The
denominator term, represented by the right-hand side of (2) may be readily
obtained from the lapse rate and temperature given by the simultaneous radiosonde (or equivalent) upper-air observational data.
Rapid evaluation of shear-stability-ratio vectors for a few levels is possible
by this method.
F. Spilhaus, Bull. Am. Met. Soc., vol. 21, (June 1940) ; p. 239.
A

Density-Height Computation Graph
A . K . S H O W ALTER
U. S. Weather Bureau, Washington, D. C.

Lines of constant density are plotted on a transparency to be superposed on
a pseudoadiabatic chart. One end of the lines are labeled in gms/m3, and the
other end to be labeled in pressure change per dynamic kilometer. The discussion is to explain the use of this chart in adjusting geostrophic winds for height
and in determining the change of pressure gradient with height. Reference
was also made to the possibility of using such a chart for the evaluation of
pressure-height data.
Wave

M o t i o n in a n A t m o s p h e r e

of

N

Layers

M A R T I N A . GARSTENS
Massachusetts Institute of Technology

The purpose of this paper is to derive expressions for the waves which
occur in an atmosphere of N layers. This problem has been discussed by Rossby
for the case of a single layer atmosphere. Increasing the number of layers
has an important effect in slowing down the rate of propagation of waves.
To show this the formula for two layers is derived and discussed in detail. It
is then indicated how the case of N layers can be treated. The effect of N
layers upon each other is analogous to that of two layers. The method used
throughout is that of the conservation of vorticity.
Reviews
Aircraft Instruments, by George
Ellis Irvin. 1st edition, published by
McGraw-Hill Book Company, Inc.,

New York, 1941. — This 501 page
book contains many diagrams and pictures as well as a fairly complete de-
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scription of each instrument used
while flying, a practical manual for
students of flying and aircraft mechanics. Special attention is given to
the cleaning and checking of each instrument. Not all the methods are
written explicitly, but for a person
only slightly familiar with instrument
work this book will be of great help
while learning the technique of instrument care. Useful tables of instrument manufacturers, Army and
Navy standards, weights of instruments and pressure-altitude tables are
incorporated in the appendix. One
very sketchy chapter of 16 pp. is devoted to meteorological instruments.
—J. H. Conover.
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being made for the duration of the
initial continuing stroke. The currents in the flashes, however, were
greater than those in flashes to normal
country. Evidence purporting to suggest that storms in temperate regions
vary in the number of strokes per
flash was found to be inconclusive,
and it is suggested that the later
strokes of a flash are less intense than
the earlier ones. These successive
strokes are initiated by streamers
from the original stroke to other cloud
centres, and it is thought that strokes
to transmission-line conductors which
do not cause flashover are unlikely
to be followed by subsequent strokes.

An official communication (Ref.
S/T 18a) from the British Electrical
and Allied Industries Research Association upon this subject has been
published by C. E. R. Bruce and R. H.
Golde (J. Inst. Elec. Eng., Pt. II, Dec.,
1941). The contribution is an important one, and it presents several
new theses. It is considered that the
potential required to cause a lightning
discharge is only a small percentage
of that hitherto believed necessary,
as compared with Wilson's 1X109 to
6X10° volts. The energy involved in
a flash is of the order of 250 kwh.,
while the average charge is of the
order of 50 coulombs, or 50% greater
than had been previously accepted.
About one third of this charge is probably neutralized in the intervening
space charge.

Support was obtained for the suggestion that the wave forms of atmospherics are due to successive reflexions from the ionosphere and not to
current pulsation in the lightning
channel.
Negative flashes to earth are more
frequent than positive flashes, the
ratio being considerably smaller in
temperate than in tropical regions.
The polarities of direct strokes to
transmission lines are unobtainable
from magnetic-link observations on
tiansmission towers. A higher proportion of positive currents has been
observed by the cathode-ray oscillograph as compared with negative currents.
Norinder's values for individual
stroke currents are shown to be in
error, and important selective principle having been neglected when comparing these with magnetic-link
data.—Nature (London), v. 149, p.
224-225, Feb. 21, 1942.

Available statistical data show that
thunderstorms all over the world have
similar flash-time characteristics and
numbers of strokes per flash. Strokes
to the Empire State Building, New
York, were found to be similar in
overall duration to those occurring
in ordinary country, due allowance

drup, Science, Sept. 26, 1941, pp. 287293.—In an incisive fashion the author deals first with the distribution,
origin, and temperature characteristics of the main water masses of the
Pacific ocean, and then with the cir-

The Lightning Discharge

The Pacific Ocean, b y H . U .

Sver-
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dilation. The discussion of the latter
is centered chiefly on the Equatorial
Counter Current (a narrow current
towards the east imbedded between
the west-flowing north and south
equatorial currents) whose existence
is determined neither by the prevailing winds, nor, obviously, by coastal
lines, but by the downhill flow of the
light surface water piled up against
the western boundaries of the ocean
hy the prevailing winds. (The sea
surface is computed to have a tilt upwards from the eastern to the western
part of the ocean). The author also
calls attention to the ocean's thermostatic control of the climate and to its
role as a source of energy for the atmospheric disturbances in middle latitudes, citing as a striking example of
the latter the Kuroshio current, whose
northward flowing waters in winter
give off tremendous amounts of heat.
There are a number of very excellent
diagrams showing the distribution of
water masses and currents.—I. /.
Schell.
Thunderstorm

Problems, b y

Dr.

F.

J. W. Whipple, Nature, vol. 148, pp.
305-307.—The Royal Meteorological
Society in conjunction with the London Branch of the Institute of Physics
held a meeting at South Kensington
to discuss Thunderstorm Problems;
Sir George Simpson, president of the
Society, presided.
Dr. T. E. Allibone opened the discussion with a survey of The Physics
of Lightning in which he gave a historical account of the observational
and experimental work that had been
done on lightning since 1889. Boys,
Hoffert, and Walter each using different photographic methods showed that
a lightning flash consisted of many
separate strokes traversing the same
path. Schonland and his collaborators
demonstrated that a lightning flash
consists of a preliminary leader which

starts from the cloud and sends out a
number of branches. When one of
these branches reaches the ground, it
becomes the channel for the main
stroke up which the luminosity travels
from ground to cloud. Subsequent
leaders and main strokes use the same
channel. He concluded with a brief
sketch of the theories which have been
suggested to explain the jerky movement of leader strokes. He believes
that laboratory experiments with
camera and oscillograph may throw
light on such theories.
Dr. G. D. Robinson introduced the
subject of the electricity distribution
in thunderclouds. Until the recent
development of the alti-electrograph
at Kew Observatory there had been
considerable differences of opinion on
this subject. The records obtained
with this instrument, which is a recording electrometer carried into the
upper air by a balloon, indicate variations of the sign of the potential gradient by the alternation of the traces
of a pair of points on a rotating sheet
of prepared paper. Changes in magnitude of the gradient affect the width
of the traces.
The discussion by
Simpson, Scrase, and Robinson of
data obtained with the alti-electrograph led to the conclusion that in
the typical summer thunderstorm of
southeast England there is a concentration of positive electricity at the
top of the cloud, a concentration of
negative electricity lower down, and
another less widespread concentration
of positive electricity near the base of
the cloud.*
The contribution of Mr. J. F. Shipley dealt with the development of
thunderstorms and with the character
of the air currents in clouds. He has
found evidence for the existence inside a thundercloud of great eddies
•For criticism of this view see Byers, Bulletin A. M, S., May, 1939, pp. 181-186 ; see
also paper by Holzer and Workman, Bull.
Amer. Phys. Soc.f Dec. 1938.
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like smoke rings with a common vertical axis.f
Modern methods of recording and
analysing atmospherics, the electromagnetic
waves
from
lightning
flashes, were explained to the meeting
by Mr. F. E. Lutkin. The wave forms
can be photographed with suitable apparatus, the light spot of a cathoderay oscillograph being recorded on
paper carrying a rapidly rotating
drum. The positions of storms can be
determined by using two directionfinding stations.
In the general discussion following

the four formal contributions the difficulty of explaining what sets off a
lightning stroke was brought up.
Also interest was shown in the practical application of radio location of
storms. Furthermore it was pointed
out that the outstanding need for further studies of thunderstorm problems was the development of simple
electrographs to measure both strong
and weak fields in and around clouds.
—J. Levine.
fThis recalls the notions of Thran, Untersuchungen iiber das Wesen statish steigender
trockner Luftmassen. .
Inaug. Diss. Konigsberg, 1936, 46 pp.

Summer Weather Data, b y J. C. A l b r i g h t .

City, 1939.
This book fulfills very well the purpose for which it is intended; that is,
"to furnish designers of heat exchange systems with sufficient data on
weather factors that they may select
the most economical combination of
equipment for a service and estimate
of the annual cost of operation of a
system". As the title suggests, the
work is essentially factual, with no
pretense at elaboration on theoretical
considerations. It is non-mathematical and easily readable. Particularly
useful is the wealth of statistical data
and many maps and diagrams.
For a first edition it is accurate, but
it is hoped that in future editions certain minor inaccuracies and omissions
be eliminated from the text. The
maps on pages 10 and 18 could stand
latitude and longitude lines. The
weather map could be discussed more
in detail in connection with the latest
forecasting methods; the general
climatic characteristics in terms of
prevailing air masses, and the relative nearness to the source regions.
The relationship between wet-bulb
temperatures and human comfort is
not adequately discussed. The word
"capturing" the maximum and minimum temperatures appearing on page

The Marley Company, Kansas

25 could be substituted by "recording".
In the same page, it is indicated
that a discrepancy is often found between records obtained from the elimatological and the aerological divisions of the Weather Bureau. This is
quite natural since the exposure of
the instruments of the newly established airport stations is generally
different and not always better than
the older established city offices. This
controversial point, as well as the
fact that new records of the various
weather elements are frequently being established, make it advisable not
to take statistical data too dogmatically, but as sufficiently accurate for
a preliminary design. For actual
work, the individual case should be
critically investigated by the air-conditioning engineer with the aid of a
responsible meteorologist conversant
with local weather peculiarities.
At any rate, the book is a fine reference work which will be welcome
not only to air-conditioning engineers, but also to those meteorologists
who should become acquainted with
the requirements of this very important branch of industry.—Salvatore
Pagliuca.
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Les Cyclones an Oceanie Frangaise,

By J. L. Giovanelli, Bulletin de la
Societe des Etudes Oceaniennes, No.
68, March 1940, Papeete, 1940.—This
bulletin begins with a concise description of tropical cyclones. Following
this part is a summary of fifteen cyclones or high winds in French
Oceania between 1831 and 1940, arranged chronologically. No intensive
theoretical discussion is attempted.
The author holds that tropical cyclones originate on the tropical front
and that there is no essential difference between tropical and extratropical cyclones. One of the storms described (August, 1933) occurred in
winter. Six came in February, four
in January, three in December, and
one in March. (There is not entire
agreement with the list given by
Visher in 1925.) Quantitative data
on the storms is of course not very
complete. The lowest barometer reading cited is 732 mm at Napuka (Tuamotus) in 1905. Few wind velocities
are available. Force 12 Beaufort is
reported from the Cook Islands in
1935. The highest rainfall cited is 942
mm in five hours at Papeari (Tahiti)
in 1926; the highest loss of life, 517
deaths in the Tuamotus in the 1903
hurricane. Trajectories are given for
about half the storms, approach from
the northwest quadrant being most
common, from the northeast quadrant
next. One storm came from the east.
The small number of cyclones in
French Oceania compared with archipelagoes farther west is ascribed to
the fact that the tropical front in the
central Pacific seldom moves far from
the equator. Since the mean position
of the front is north of the equator in
the longitudes of Tahiti and Hawaii,
one wonders why the former has had
a few hurricanes, the latter none. It
seems possible that too much emphasis
has been placed on THE tropical

front (the reviewer is not without
sin) just as too much emphasis was
once placed on THE polar fronts. Remoteness from continents, lack of contrast in the upper air, persistent inversions, or lack of sufficient water
vapor aloft may protect the central
part of the Pacific from frequent cyclones. Because of their very infrequency, further knowledge of hurricanes in French Oceania may shed
light on the origin of these storms.—
S. B. Jones.
The

Internal

Constitution

of

the

Earth, edited by B. Gutenberg. Vol.
VII, of "Physics of the Earth", sponsored by the National Research Council, Washington, 1940.
In the preface the editor writes:
"The attentive reader will observe
that some differences of opinion and
interpretation still exist among several of the collaborators." After mere
misunderstandings had been removed
by the editor "irreducible disagreements" remained. That is characteristic for the present state of our
knowledge of the internal constitution
of the earth. The problems included
under this title are in the focus of
geophysics of today, and the respective
investigations are under rapid development.
The book consists of 16 chapters:
I. The introduction (editor) gives a
very short historical survey. II: The
origin of the solar system, by H. Jeffreys. I l l : Relevant facts and inferences from field geology, by R. A.
Daly. IV: Elastic properties of
materials of the earth's crust, by L.
H. Adams. V. The crust of the earth
and its relation to the interior, by
H. S. Washington. V I : Observed temperatures in the earth's crust, by C.
E. Van Orstrand. VII: The cooling
of the earth and the temperatures in
its interior. VIII: Forces in the
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earth's crust. I X : Hypotheses on the
development of the earth's crust and
their implications. X I V : The elastic
constants in the interior of the earth.
X V : Viscosity, strength and internal
friction. X V I : Summary. (VIII, IX,
XIV, XV, XVI by B. Gutenberg) X :
Evidence on the interior of the earth
derived from seismic sources, by J. B.
Macelwane. X I : Evidence from deep
focus earthquakes, by B. Gutenberg &
C. F. Richter. XIII: Density, gravity,
pressure and ellipticity in the interior of the earth, by W. D. Lambert.
The content of the present work
is more or less outside the range of
meteorology but touches upon it here
and there. But the authors really endeaver to present the dilferent topics
in a way comprehensible to natural
scientists who are not specialists in
the subject. A summary at the end
of the book gives a clear and well
rounded survey of the state of the
recent opinions about the constitution
of the earth.
Chapter IX, "Hypotheses on the development of the earth's crust and
their implications" includes a series
of problems which touch meteorology
and climatology directly. "Changes
in climate and movement of the poles"
and the movement of large parts of
the earth's crust relative to each other
are of great interest for many readers of this journal. Special attention
should be given the "Probable distribution of continents and of climate"
according to the flowing-hypothesis
of Gutenberg. It is fortunate that
the author takes into consideration
also Krenchgauer's hypothesis, which
always will be of interest, in spite of
some errors which the author critically emphasizes.
Frequently used constants, a table
of units and two indices conclude the
book, which is to be warmly recommended to everybody who is interested

in the problems discussed.—V. Conrad,
Cambridge, Mass.
The Measuring Apparatus of the
German Weather Service*

This well illustrated booklet describes in considerable detail the meteorological instruments and apparatus and observational techniques used
by the German weather service. It is
intended for the instruction of the
new personnel of the service. The diagrammatic illustrations are particularly clear and informative. Since
practically all German apparatus differs in some particulars from American, the pictures and descriptions of
the instruments are suggestive of
changes that might be desirable in
our apparatus and techniques. For
example, is there not something in the
double louvred sides of German shelters to be considered for improving
our instrument shelters with their
single set of louvres, through which
direct radiation from the ground and
rain spray may reach our instruments ? ' And should not our shelters
have wider eaves, like the German?
The widespread use of range-finders
for determining cloud heights by day,
and of visibility meters, also gives us
something to think about. On the
other hand, it gives us pleasure to
note that our nephoscopes permit
clearer vision of cloud images than do
the German, and that in our American (Fergusson) weighing recording
precipitation gage we have something
definitely superior in snowy as well as
rainy weather than the HellmannFuess gage, which cannot measure
the water content of snow directly
and will not function in below-freezing weather.
The relative space given to the different classes of apparatus is as follows: temperature 32 p; humidity
16; cloud, precipitation, visibility 16;
solar and sky radiation, 4; pressure,
19; wind, 17; winds of free air 18;
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meteorographs and radiosondes, 9.—
C. F. Brooks.
•Die Messgerate des Wetterdienstes: Handbuch der Fliegerwetterkunde, Band III, R.
Habermehl, Editor. Berlin, 1939, 131 pp. 83
illus.
A

Pilot's

Meteorology,

C.

G.

Hal-

pine; D. van Nostrand Co., N. Y.,
1941.
This book on weather for the pilot
is understandably written and well illustrated, both with pictures and diagrams and with practical examples as
part of the text. The subject matter
covered is fundamental if a pilot is to
have a sound basis upon which to base
his approach to the weather problems
that he will encounter.
The arrangement of the chapters is
not that found in most texts on this
subject in that the particular phenomena that the pilot is most interested in
are mentioned at the start, with the
exception of meteorological instruments used for making the usual observations. The decoding of weather
reports and the use of the weather
map are left to the last.
The inclusion of a chapter on
weather reports in a book of this kind
is at best difficult in that the subject
is in the process of frequent change
while the fundamental scientific material is of lasting value. Though in
this case the chapter on weather reports is not yet (i.e., as the book
comes off the press) obsolete, several
changes have already been made. It
is also to be desired that the examples
of the teletype reports be in the same
type as they appear on the teletype
machine since some of the confusion
that is encountered in reading these
reports arises from this source; e.g.
the fraction one fourth is written on
one line, the one and the four being
separated by the fraction bar rather
than having the one spaced above the
four.
Although a long chapter on forecasting appears at the end, it must be

understood (as I am sure the author
intended) that a book of this scope
cannot possibly make a pilot into a
forecaster. However, the principles
outlined on this subject are sound and
are illustrated with several examples
together with the weather maps containing complete data. Thus the pilot
reading this last chapter should begin
to grasp some idea of the methods
used by the forecaster.—C. E. Buell.
Lightning

Phenomena

Reviewed

A thoroughgoing summary of lightning phenomena by C. F. Wagner and
G. D. McCann is being published in
Electrical Engineering. The first part
on "general characteristics" appeared
in the Aug., 1941, issue, v. 60, pp.
374-384, incl. 16 figs, and bibliog. of
26 titles. The section headings are:
charge formation; rate of charge accumulation ; cloud heights; charge
and field distribution; mechanism of
stroke-initial leaders, multiple strokes,
hot and cold lightning; ground gradients; strokes to tall buildings.
Part 2, "Instruments for the measurement of lightning surges", appeared in the Sept. issue, pp. 438-443,
incl. 7 figs., and bibliog. of 18 titles.
(A paper on Lightning to the Empire
State Building, by K. B. McEachron
in the same issue, pp. 885-889, incl.
11 figs, is also of interest in this connection. )
Part 3, "Field Studies" (Oct. 1941
issue), gives results of measurements
in the field of the frequency of occurrence as well as magnitude and wave
shape of the voltages and currents
produced on electrical power systems
by lightning, with figs, and 48 refs.
However, the authors seemed to
have overlooked some of the recent literature, including Holzer and Workman's valuable studies and the serious
criticisms of Simpson's work (Byers,
Bull. A. M. S., May 1939).—C. F. B.
and R. G. S.
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The

Sensitivity

of

Anemometer

Cups, by John G. Albright and G. E.
Klein, Ohio Journal of
Science,
March, 1941.—The purpose of this
work was
. . to arrive at some conclusion as to the best cup shape or
shapes that will give the maximum
sensitivity". Each of 17 cups 2 Ms
inches in diameter or cross-section, of
six general forms: Angular, with flat
sides bent at 15°, 30°, 45° . . . etc.,
conical (2), hemispherical, ellipsoidal,
and cylindrical—was mounted on an
arm so placed in a wind-tunnel that
the pressure on the concave and convex sides could be measured on an
aerodynamic balance at velocities
ranging from zero to the maximum
obtainable (16.23 mi/h).
Defining maximum sensitivity as
the greatest difference between the
force (pressure) on the concave and
that on the convex side of a cup, the
authors found that the ellipsoidal cup
(with the longer dimension vertical)
is the most sensitive over the entire
range of velocity, the hemisphere
next, and the other forms less or variably sensitive. Sensitivity was not
improved by beading a cup.
In the reviewer's opinion, the few
instruments having 2^-inch cups
should be classed as special, designed
for some particular use, and the data
by Messrs. Albright and Klein are not
applicable to cups of other dimensions; no comparison is offered with
data by other students or of 4-inch or
5-inch cups generally adopted as
standards in America. The pressuredifference 2.6, is near the value 2.5 obtained by W. H. Dines (1889), but
similar data of a 5-inch and a 9-inch
cup, also by Dines, are, respectively,
2.3 and 2.9.
The flow of the variable natural
wind through a Robinson cup-wheel
is too complex for analysis, and the
rate of the instrument varies according to dimensions, proportions, specific

weight, and the variability of the
wind. Improvement of this anemometer appears more likely to come from
the use of Patterson's methods of
measuring the performance, including
torque, of revolving cup-wheels, than
from measures of single cups.—S. P.
Fergusson.
The Weather Eye.

B y C. R. B e n -

stead.—12 mo., 287 pages; 8 plates,
22 diagrams. Robert Hall, London.
Among the unusual things about
this book are its lack of introduction
and absence of date of publication.
Neither does it state explicitly who
or what the author is. He does admit,
though, that the service to which he
belongs told him that he was a meteorologist, to which he smartly replied,
he says, "Aye, aye, Sir," and promptly
reported for duty. It is clear, however, that this service knew well what
it was doing, for no sheer guess could
have been half so fortunate.
Weather sayings our author brings
together from the ends of the earth
and in such manner and profusion
that the reader scarcely can catch
his breath between smiles. But these
sayings are not his only source and
inspiration for wit and humor. He
tells, for instance, a delightful story
of how he tried in vain to learn from
the meteorological higher-ups what a
nimbus cloud is—a fine example of
well-deserved criticism.
And what fun he has with the forecaster! While at the same time giving an exceptionally clear and concise
account of the modern weather map
and how forecasts are made from it.
When a new edition of this book is
prepared, as surely it will be, perhaps
the author will leave no room for
doubt in the minds of the innocent as
to the silliness of the great majority
of weather sayings, and explain more
fully the justification of the proverbs
that are soundly based in physics. It
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is hoped, too, that while writing this
revision the author may have a competent physicist at his elbow—one
that will keep him from saying that
the air takes up water vapor (it is
not in any sense a sponge), that
clouds decrease the amount af radiation emitted by the surface of the
earth (in general this radiation is
greater during a cloudy night than a
clear one), and, so far as possible,
every other slip in physics.
But read the present edition now,
and the new one when it appears.—
W. J. Humphreys.
The

apparent

climatic

limitation

of the A l f a l f a W e e v i l in California,

by A. E. Michelbacher and J. Leighly,
"Hilgardia" (Journal of agric. sci.
publ. by the Calif, agric. experim.
station), vol. 13, no. 3, pp. 103-139—
Univ. of Calif., Berkeley, Calif.—
Studies of the spreading of the alfalfa
weevil (a beetle dangerous to alfalfa),
made the authors think that the beetle
is confined to special climatic limits.
Investigations in the old world as well
as in California seem to show that the
temperature has to surpass a limit of
about 10 to 12i°C for the sexual
organs to mature. If the temperature
becomes higher than 25° C, the adult
weevils become torpid.
In this way, a sort of weevil-climate
is constructed, because of the occurrence of temperatures within the
limits mentioned. Four climatic types
result: 1) Favorable temperatures
all the year around, 2) Too cold winters, 3) Too hot summers, 4) Winter
too cold, summer too hot. These different types can be divided further
into subtypes. Other climatic influences than that of the temperature
seem to have no effect. Thus, the
problem appears relatively simple.
The expression "isarithm" should be
replaced by "isoline" which is better
known. The old graphical method,

which takes up much time, is used to
measure the length of the period
within which the temperature remains
between the given limits. An arithmetical method which I indicated some
years ago (*) would yield the numerical results in a quicker and easier
way.
From the meteorological point of
view a complication, which is of great
interest, is discussed in the chapter
"Parasitism and Climate". There are
certain parasites the appearance of
which is destructive for the beetles.
Hence that period of the year with
the best climatic properties for the
beetles does not favor their development in the most efficacious way. This
is especially because these temperatures (or other elements) may favor
the parasites strongly. The authors
point to this very interesting problem
which interferes with the main problem, but do not discuss it further.
Perhaps the greater crowding of the
beetles at the climatic barriers may
be connected with the problem of parasitism.—V. Conrad, Cambridge, Mass.
( 1 ) V . Conrad, Die klimatologischen Elemente. . . , Vol. I of Handbuch d. Klimatologie (Berlin 1936), p. 109.

Meteorology f o r Aviators, b y R . C.

Sutcliffe, 275 pp. + 27 pp., First
American Edition, 1940, Chemical
Publ. Co., New York. $4.00.—This is
the same work as reviewed in the
BULLETIN

for

May,

1940, p.

207,

by

Prof. Conrad, and first published in
England by the Meteorological Office,
1939. The present American printing
is not a new edition, but makes the
work readily available in the United
States in view of the War conditions.
The Chemical Publishing Company is
doing a great service in arranging for
an American printing, as the work is
an excellent one of its type and no
American work covers the same field
in the same way.
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