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water, attention is directed to the references given in the 
footnotes which describe an apparatus which will give a 
continuous record of seewater salinity from a moving 
vessel. This instrument in conjunction with an instru- 
ment to record temperature, which has been constructed, 
would give the three most important physical variables 
of sea water, namely, temperature, salinity, and densit . 
show monthly and early variations of these physical 
Such records taken regularly over the same course wou 9 d 

properties which mig T it be of much scientific value. 

ETHER DIFFERENTIAL RADIOMETER.' 

By W. H. DINES. 

[Reprinted from 8dme Abatrdn, 1931,ZJ : 218.1 

The instrument consists essentially of a sensitive 
dflerential thermometer formed by two test tubes, each 
containing a few drops of ether, mounted with their axes 
in a horizontal line and communicating with each other 
by a U-tube containing ether to form a pressure age. 
A metal shield is placed around each tube, with a t o r i -  
zontal slit to admit radiation. The direction from which 
radiation is admitted to either tube can be controlled 
by rotating the appropriate shield about the common 
axis. 

Method ofuse.-There are two ways of using the instru- 
ment. In  the direct method radiation from a portion of 
the sky is allowed to fall on one tube while the other is 
exposed to a full radiator, a vessel containing water, the 
temperature of which is altered until a balance is obtained. 
The equivalent radiative temperature of the sky (i. e., 
the downward radiation from the atmos here) is then 

indirect method, instead of altering the temperature of 
the full radiator, the tube exposed to the sky is allowed 
to receive radiation from a second full radiator, of con- 
stant tem erature, so placed as to effect a balance. A 

temperature of the sky.--. A. 0. 

equal to the temperature of the full ra c f  iator. In the 

simple c a f  culation then gives the equivalent radiative 

ss/. s o  f. 5 ( 0 7  
SIMPLE MAXIMUM ANEMOMETER.' 

By P. L MERCANTON. 
(Repluted from SeiCnU Absttadr, 192l, 24: 8 339.) 

It is often desirable to have instrumental evidence as 
to the maximum force attained by the wind during a gale, 
and for this pu ose a simple, inexpensive maximum 

tube suggests itself. Three forms o the instrument have 
been des1 ed. The h t  two necessitate the employ- 

In the h t  this consists of a U-tube containing oil. 
The difference between the-static and dynamic ressure 

point reached is marked by a glass index acting like that 
rn a m i n i u m  thermometer. In  the second form a 
metallic Bourdon-Richard manometer is used, recording 
b a 1' ht  ivoted index. The third instrument is 
c E eaper, % P  ut ess accurate. It consists of a glass reser- 
vior with twp tubes leading out of it, one vertically and 

4 anemometer woul 7 be useful. The rmciple of the Pitot 

ment of a % ines vane communicating with a manometer. 

of the air displaces the oil in the tube, and the T arthest 

1 JW Roy. Met1 Soc. London Oet.. IW, 4&39!L403 diwusaln, 405-4M. 
I Archim des S d k ,  i : 511-518. Nov.-Dee., 1830. 
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the other obliquely, and at the top each tube has a shore 
horizontal extension, in the plane of the two tubes. Tht 
whole is mounted on a vertical pivot and swin with the 

tube faces the wind. The reservoir contains oil, which 
also enters the lower part of the oblique tube. 
wind the oil is consequently forced up the latter, whc  
has at intervals small pockets. These retain small drops 
of oil when the main body recedes, and the hi hest pocket 

ascended, and hence gives an ap roxmate measure of the 
force attained by the wind. &he diagram illustrating 
the instrument appears to be printed upside down.]- 
M. A. G. 

wind, so that the horizontal extension from tr e vertical 

DurT 
so filled marks the approximate height to w i ich the oil 

AMERICAN METEOROLOGICAL SOCIETY MEETING IN 
WASHINGTON, APRIL 20-21, 1921. 

The fifth meeting of the American Meteorological 
Society was held, amid flag-bedecked surroundings, at 
the central office of the Weather Bureau on the evening 
of the 20th and morning of the 21st. There were 21 

apers on the program, 3 of which were read by title. 
8ne  of these papers waa published in the March REVIEW, 
one and abstracts of two others are in this REVIEW, and 
it is expected that the others will appear in full or in ab- 
stract in earl numbers of the REVIEW. 

making of wind-aloft observations, w1t free bal oons, 
with kites, and clouds; (2) studyin the data; and (3) 

casts for aviators by radio: Some as ects agricultural 

ments, anci?measurements of sky b htness were pre- 

hearing Dr. John ParaskBvopoulos, of zthens, Greece, 
tell about the meteorological service in Greece. He was 
spending two months a t  the central office studying meth- 
ods and equipment of the Weather Bureau. 

A more complete account of the meeting will found in 
the May or June, 1921, Bulletin of the American Mete- 
orological Society.-0. F. B. 

i! 9 Various p z ases of areological work, articular1 (1) 

distributing current aero!ogical in B ormation and fore- 

meteorolog , mathematics in meteor? f ogy, new instru- 

sented. Those present were particu y arl fortunate in 

ST/. S O Y .  6 (O~T 
THE ARTIFICIAL CONTROL OF WEATHER. 

By Sir NAPIER SHAW. 

[Abstract reprinted from the Mefsrologial Ma#azlnc Aprll, lSn, p. w)-83; with ex 
mrpts inverted Irom Arronnutifs. Apr. 7 and 14, d l .  Reprlntei?slso In Aerial A l e  
Il'eekly, May 9, 1921, pp. W3-105.1 

On March 9th Sir Na ier Shaw delivered a lecture on 

University Aeronautical Society. A rBsum6 of t e 
lecture is given below. 

"The control of weather has been a subject of vivid 
interest from the damn of history down to the present day. 
It is woven into the fabric of every form of civilization. 
The claims of the rain-maker are in some cases modern; 
but the are not exclusively modern, and are not to be 
regrtrde i as one of the many signs of the progress of phys- 
ical science in civilized. nations. * * * Quite deep 
down in human nature is a parent1 the feelin that if 

who or what can; and he can bring influence to bear upon 
the s kits of the air that will guide the control in the man- ' 
ner c f  - esired." Few subjects of speculation are more inter- 

% the artificial control o P weather before the Cambrid e 

man can not himself control t K l ?  e weat er, at least f e knows 
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esting than the by Greek my- 
thology. Even century, when as a result 
of the discovery of lanetary motion the con- 
ception of “laws be broken” was grow- 

% ing on all sides, ‘‘ the weather was re arded as still at the 
immediate pleasye of the Almighty aw-giver in Whom 
had become gathered all the several powers of the Greek 
immortals.” The transition from the mythological posi- 
tion to the theistic position was very gradual, and is per- 
ha s not complete m parts of Europe even to-day. 

b,n the course of my experience a t  the Meteorological 
Office I have had to be responsible for considered opinions 
on man offers of controlling the weather in some form or 
other. %his was specially the case during the war. ” Many 
astonishing s estions have been made from time to 

curiously limited. “I have never seen any suggestions 
for begmning where nature begins and turning winter 
into spring or summer for a particular district by waiming 
the open air or the open sea, or for drying the roads by 
operating on the humidity of the open air. The ob’ects 

such as the avoidance of ation of thunder 

surround the d p s .  !&e production of rain in regions 
where rain is speci+ly wanted for the maintenance of 
crops is another object, and, thirdly, the dissipation of 
fog, and this last has now become transcendently im- 
portant in flying. The methods proposed are either 
mechanical or electrical. ” 

The production of noise has always been regarded as 
influential in controlling the weather, possibly on account 
of the constant association of rain with the noise of 
thunder. When firearms were invented their use re- 
placed the ringing of church-bells formerly in vogue 
among the peasants. The belief in the efficacy of fire- 
arms expresses itself periodically in European vine-grow- 
ing districts. “It was epidemic in a very severe form 
at the end of last century because somebody had 
devised a new gun or mortar; pointed upwards it dis- 
charged a vortex rin of smoke which could be seen to 
reach the clouds.” b he mortars were increased in size 
until they were 40 feet high, and much money was s ent, 
but the result was inddcisive, persona in more nort 1 erly 
latitudes thinking the influence disproved, and those in 
more southerly ones thinking it roved. 

Subse uenf French proposals. P or setting up. araqdles 
“in theyorm of tall structures carrying metd ic  points 
for the discharge of electricity to neutralize the electricity 
of the thunderclouds” were interrupted by the war. 

A variation of the gunfire method is the use of a violant 
detonation such as is produced by dynamite explosions, 
heavy unfire, and so on. “It draws its su port largely 
from t a e fact that many battles have ende i; in, or been 
followed by, downpours of rain. Historically, battles 
are summer phenomena, and doubtless man summer 
days of less momentous im ortance have c T osed with 
downpours of rain. * * f There is no ound a 
priorz for supposing that concussion would K v e  a n i  
effect at all upon the condensation of vapor and clou s 
And in any attempt to prove the influence by rainfall 
which occurred subsequently to the explosions we have 
no means of comparing actuality with what would have 
happened if the explosion had not occurred. * * * 
The effect of extensive gunfire may be regarded either 
as hysical, arising from the detonations, or chemical. * g * The direct effect of the detonation is prob- 
ably nothing at all, and the chemical effect inconsider- 

time, but the 7 o jects of all of them, good or bad, are 

be directed are to which the operations 

clouds. This a peals e regions which 

able compared with the daily combusion of fuel in the 
Manchester district. ” 

Mr. Cole, a Canadian airman, suggests rain production 
by means of liquid air sprayed from an aeroplane. W e  
a certain amount of condensation is thus assured there 
is a risk that the rain might evaporate before re- 
the ground. “ A  millimeter of rain means 4 tons to 
the acre, or 2,500 tons to the square mile. To water a 
countryside would need a good deal of liquid air.” 

Other rain-making suggestions are even less attractive. 
The method of throwing dust from an aeroplane on to 
clouds 5,000 feet high, tried at Pretoria, was unsuccessful, 
as might be expected, since if cloud is already present 
dust is superfluous. A similar proposal, using a balloon, 
was made some years before the war for. the dissipation 
of London fog. 

“An electricd installation in Australia for discharg’ 
electricit from kites was said to have produced enoug Y 
lack of rain; but the observations of the time s owed 
that the whole country for hundreds of miles around 
was uniformly fortunate. ” 

“ In  the resent generation not only are the laws of 

broken, in spite of the fact that Emstein and others may 
alter the form; but there are many new laws of physics 
and chemistry which have an equd claim to be regarded 
as inesornble in the study of weather; and, moreover, 
the powers of the laboratory and the workshop have 
become so much enlarged that the new spirit of humanity 
is not dis osed to take the vagaries of the spirits of the 
air lying t; own. If we really understand them we ought 
to be able to direct the operatioq of the forces of nature; 
and we find a dis osition to ask whether we can not our- 

Many opinions of the futility of human effort have been 
roved to be wrong; all awkward corners ma be turned 

when the money and material required exceed the limit 
of what is available. “We can do an thing with a 

can, certainly, b artificial means, make cloud or rain in 

it has been formed. We could easily find out whether 
the detonation of a pistol or a small charge of dynamite 
at  a suitable distance would pToduce any effect upon an 
artificial cloud, thou h I have never heard of the experi- 
ment bein tried. &e important question is whether‘we 
can exten $ such operations from the laboratory to the 
open air. We are here up against the important con- 
sideration that a cube of air 10 meters each way wei hs 

grams of water drops, and a millimeter of rain over the 
same area weighs 100 kilograms. The amount of heat 
released by the condensation of a kilogram of water is 
about GOO kilogram-centigrade units, which are equivalent 
to 2.5 x loLJ ergs, or approximately one horsepower-hour 
(?.7 x 10’9 ergs). Hence eva orating a 10-meter cube of 
air containing fog is equiv ag ent to 5 horsepower-hours, 
and a millimeter of rain over the lO-m&er square, 100 
horsepower-hours; over a square kilometer, a million 
horsepower-hours. 

“I  have another proposal of a different character: 
This time to arrest and prevent the development of fog 
at se.a by pouring oil on to the water and so stop evapora- 
tion in the environment of the shi . In  this case, it  is 

% rain to fi r 1 a large tank in a region that was sufferin from 

motion of t R e heavenly bodies regarded as never to be 

selves take over t [ e forces of the air, and if not, why not 0 ”  

new inventions. These matters are large P y questions 

quantity of air in a small inclosure in a la g oratory. We 

the inclosure an B disperse it or evaporate it at d after 

scale; for practical purposes impossibility is reached 

more than a ton. If it is fogg7 it may contain 5 ki 5 0- 

not merely the scale; the basic t R eory is probably at  , 



246 MONTHLY WEATHER REVIEW. 1921 

fault. The water of an Atlantic fog does not, as a rule, 
come from the surface on. which the fog lies, but from far  
to the south. It is the cold surface whch causes the fog; 
the temperature of the surface is below the dew-point of 
the air above it, and dew would therefore be formed on 
the oil. Even if the theory were correct and we obtained 
a patch of oil, a clear space, and a ship, we should still 
have to consider what would be their relative positions 
at  the end of an hour or twelve hours, in view of their 
relative drifts. An identical method was suggested 
some-yeaxs o for application to the river Rhone, a t  its 

join. No news has arrived as to the success of the pro- 
junction wit T the Saone, where warm and cold water 

posal. ” 

very near to sparking, in the 
drome. 

“The most telling example of malevolence of the wea- 
ther toward the allied forces that I can recall in the course 
of the war is the development of a rainy cyclonic de res- 

North Sea during the p d  of July and the beginnin of 

itglclimax on August 3, when a well-marked depression, 
11 millimeters deep, was exhibited on the map, extending 
over a nearly circular mea, 1,400 kilometers m diameter, 
and had filled up on August 6. It apparently ori hated 
and filled u 

sion over the western front and southern part o P the 

August, 1917. It began to form on July 28, and reac 7 led 

ain in tlie locality. I reckon t a a t  the 
creation of $3 e epression, which wtu B very small affair, 

and on the map looked like gerrymandering, is equivalent 
to the removal from within the cylinder of 1,400 kilo- 
meters diameter of sevent thousand million tons of air. 
It took six days to accompssh this deportation, and three’ 
da s to fill the space up again. If the enemy accomp- 
lisged this feat by artificial means, they must have used 
some other process than firing shells verticall upward: 
the question gives me the same sort of tired feefmg as the 
200-mile jetty, with some other sensations added. 

“The most direct means of accomplishin such a 
deportation of air would be by an undergroun % channel 
to carry the air from the central region to beyond the. 
boundary of the depression. Let us sup ose a channel, 
12 feet in diameter, leading from Osten if to Berlin and 
operated there by a 16-foot pro eller giving a full bore 
stream of 100 kilometers an hour ( f riction being neglected). 
The deportation would go on at the rate of 1,200 tons per 
hour, or 28,800 tons per day. Working without inter- 
mission, it would take 7,000 years for the propeller to 
complete the deportation; and as it  had to be done in six 
days, 400,000 such channels would have to be operated 
concurrently to get the work done in time. 

“What it comes to, then, is that all the suggestions for 
tlie human control of weather oppress one, not by any 
niistakeii conception of physical processes, but by the 
‘scale and effect.’ Within our knowledge we are lords 
of every single specimen of the atmosphere which we can 
bottle u and im rison in our laboratories, our furnace 

inexorable laws which control the behavior of the atmos- 
phere when we are awake and when we are asleep, have 
such enormous masses of energy in the form of warmth and 
water vapor in reserve that our own little reserves are not 
equal to making any serious impression on the course of 
nature.” The course of the weather may, however, be 
affected by the explosion of a p e a t  volcano, and it would 
be interesting to consider ‘ how far  our reserves of 
available energy compare with the destruction of Pompeii, 
the disa earance of the island of Krakatoa, or the erup- 

flues an a our green R ouses; but in the open air the ordinary 

tions of RR OR& Pelbe and La SouffriBre.” 
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