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black bulb in vacuo and so extensively used in some large sunny
parts of the British Empire is so doubtful that these small instruments
can now hardly be recommended. On account not only of simplicity
but also of reliability, thermo-electric actinometers make possnble
the realization of the wish of meteorologists of all countries to 1nclu..de
solar radiation measurements in daily routine observations, like
other regular readings of air temperature, pressure, wind, etc.

I emphasize finally the scientific and practical importance of
measurements of the sun and sky radiation not only at meteorological
stations, but also for agriculture and for botanists, for photo-
graphy (e.g. for determining the proper time exposure) and for
different medical purposes (climatology and especially actinotherapy).
It is even possible to apply the thermo-electric method to the study
of smoke effects in big towns and agglomerations and also to
aviation ; in this way one can rapidly obtain an idea of the trans-
parency and thickness of clouds and fogs.

Parr 1

(a) Actinometers for direct readings—Under the general name of
actinometers are included all instruments for measurements of the
intensity of solar radiation. For different kinds of actinometers,
the following classification may be used.

(1) Pyrheliometers (or pyrheliographs) for measurement of the
intensity of radiation received directly from the sun’s disc upon a
surface normally exposed to the solar rays.

(2) Solarimeters (or solarigraphs) for the total intensity of solar
radiation coming not only directly from the sun but also diffused
by the whole sky.

Special instruments like the diffusometer or diffusograph, albe-
dometer, etc. (pyranometer corresponds in most cases to solarimeter)
belonging mostly to the second group, may also be mentioned here.
But a separate and very important group must be reserved for
investigations of the solar spectrum by means of special spectro-
graphs, spectrobolometers, etc. In order to save space, we cannot
enter here into further details concerning spectral researches.

The pyrheliometers and solarimeters described in this paper are
based on the thermo-electric method. I use special thermopiles
(of Moll type, constructed by P. J. Kipp & Zonen, Delft, Holland)
connected with simple needle galvanometers (e.g. millivoltmeters
of Jules Richard in Paris, Cambridge recorders, Weston or others*).

* A description of solarimeters and solarigraphs may be found in my papers
in the Monthly Weather Review (54, 1926, p. 381), and of pyrheliographs in the
Monthly Weather Review (52, 1924, p. 299). See also my contribution in the
Quarterly Journal of the Royal Meteorological Society (52, 1926, p. 210). Some
new patterns of these instruments together with a study of the solar climate
of Mediterranean shores are described in the following papers: (1) Climat
solaire de Nice et de la Cote d’Azur (Nice, 1934) and (2) Enregistrements du
xi%ggx)mement solaire au moyen des solarigraphes et des pyrheliographes (Nice,
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In the pyrheliometers or pyrheliographs the thermopile, enclosed
in a cylindrical tube with diaphragms, is exposed normally to the
rays coming directly from the sun. On the contrary, the thermopile
destined for solarimetric or solarigraphic use has no tube and is
freely exposed to the sun’s rays coming directly from the sun and
diffused by the whole sky.

Fig. 1 shows a recent pattern of an actinometer for direct readings,
where a single thermopile, placed under a hemispherical glass
cover, can be employed either for pyrheliometric (with a movable
tube) or for solarimetric use (without any tube).

As shown in Fig. 1, the instrument can be used in three different
ways, viz. :—

1. = PYRH. Instrument employed as pyrheliometer for
measurement of solar radiation as received directly from the sun
at normal incidence.

In this case the movable tube (shown in part 1 in a slightly
displaced position, is placed on the thermopile and directed normally
to the sun by means of an ordinary sight. The galvanometer
deviation is read while the tube is open to the sun’s rays; the
“zero” position of the galvanometer (metallic shutter covering
the tube) is determined twice, before and immediately after
each reading of the deviation produced by the sun. The rotating
disc, placed at the end of the pyrheliometric tube, makes easy the
employment of light filters. Four openings are made for this purpose ;
one is destined to pass freely all the solar rays, while three others
are fitted with coloured glass filters (mostly red, black and blue).

2. = SOL. Instrument employed as solarimeter for measure-
ment of the total (sun and sky) radiation on a horizontal surface.

In this case the movable tube is removed and the thermopile
1s placed horizontally as shown in part 2 = SOL of Fig. 1. The
galvanometer deviation then obtained results not only from direct
solar rays, but also from diffused sky radiation coming from the
whole sky to the hemispherical glass cover of the thermopile.
The * zero ” reading of the galvanometer, always connected with
the pile, is obtained by completely covering the thermopile.

3. = DIFF. Instrument employed as diffusometer for measure-
ment of sky radiation only.

In this case a special screen (sun’s mask) is employed, as shown
in part 3 of Fig. 1. The screen mask should be conveniently
turned and placed so that the shadow from the opaque disc of the
screen mask appears distinctly on the thermopile protecting it
from the direct solar rays.

Moreover, this pattern is fitted—at the end of the movable tube—
with a rotating disc (visible on Fig. 1) which contains three coloured
glasses as light filters and an opaque screen as metallic shutter.
The last one serves to intercept completely the sun’s rays in order
to determine the corresponding * zero” or “ shadow ” position of
the galvanometer connected with the thermopile.

(30284) A2
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The metallic equatorial stand on which the thermopile is placed,
contains a circle graduated in degrees which enables one to read
directly the sun’s altitude ; a spirit level and three adjusting screws
readily permit the whole instrument to be placed horizontally.

(b) Recording Actinometers (Solarigraphs, pyrheliographs, etc.).—
The solarimeters are employed not only as portable instruments
for direct readings (Fig. 1) but also as solarigraphs for permanent
registration of the total (direct and diffuse) solar radiation. For
this purpose (see Fig. 2) the solarimetric pile, closed almost hermetic-
ally under a hemispherical glass cover and placed on a simple stand,
is installed out of doors (e.g. on a tower, terrace or simply on a roof
in a convenient place). The pile is connected with a recording
galvanometer, placed indoors in a room where the temperature
variations are not excessive. The accidental deposit of some water
drops upon the inner parts of the glass cover can be avoided by
changing, from time to time, the small quantity of hygroscopic
substance introduced in the interior of the pile mounting. The
small scent bag with this substance can be easilly removed and
replaced by a fresh one. For this purpose the lower part of the pile
mounting should be unscrewed.

Millivoltgraphs of Etabl. Jules Richard in Paris, tested in
calories with corresponding thermopiles by the Observatoire du
Parc Saint-Maur are in common use. The Cambridge Thread
Recorder has been used in the Meteorological Office and arrangements
are being made for the manufacture of complete recording instru-
ments by Messrs. C. F. Casella & Co., London. These will be certified
at the National Physical Laboratory, Teddington. I mention also
here the recording potentiometers of Leeds and Northrup, Philadel-
phia, U.S.A., though this excellent method is delicate for practical use.

In Fig. 3 (a) and (b) we find two solarigraphic diagrams obtained,
with a Cambridge Recorder at South Kensington (Instrument
Division of the Meteorological Office, London), with a nearly clear
sky and with broken cloud*. It is interesting to note that even with
a totally covered sky we find always some small but characteristic
deviations by means of solarigraphs, when the normal pyrheliometer
gives no indication at all.

In such cases, when the hourly variations are of less importance
than the data concerning the total solar radiation received in a
given interval of time (for the whole day or partially between each
observation), an integrating device (see the corresponding illustration
in Fig. 4) can be used. In this case the solarimetric thermopile for
outdoor installation is connected to a special milliampere-hour
indicator of high sensitivity. With this apparatus a difference in
height of the liquid column of about 2 in. (50 mm.) may be easily

*I am very indebted to the Director of the Meteorological Office for
kind permission to reproduce here these two solarigraphic diagrams obtained
at South Kensington,
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obtained, when measuring over the whole day and with ordinary
sky conditions prevailing in the temperate zone. By a simple
manipulation the milliampere-hour indicator can be brought to
zero again, after each daily observation. The value in calories of
one division of the indicator scale is given for each integrating
solarimeter.

The solarigraph duly transformed can be also adapted for recording
diffuse radiation only. Such a diffusograph nay be easily obtained
by using a * sun mask ”’ (see part 3 of Fig. 1), but, instead of moving
it by hand, it should be placed on an equatorial mounting like that
used for pyrheliographs. In this manner the screen (sun mask)
follows the sun automatically, permanently shading the solarimetric
pile immovable on its stand.

In order to save space, I cannot enter here into further details
concerning diffusographs and pyrheliographs. I note only that a
pyrheliograph, where a thermopile in a tube (placed on an equatorial
mounting with clockwork) automatically follows the sun, gives
nothing when the sky is clouded. On the contrary, some deviation
is always given by the solarigraph, which registers not only under the
influence of direct sun-rays (eliminated totally by appearance of
each small cloud), but also the diffuse radiation. These deviations,
produced everywhere by the sky, are sometimes very important,
especially in broken or foggy weather or with a thin layer of clouds.

I mention also the extreme simplicity with which the solarimetric
pile is adapted for measurement of the albedo. For this purpose
1t is sufficient simply to turn the receiving surface (pile under glass
cover) to the ground (instead of the ordinary position directed
towards the sun) in order to obtain an albedometer which enables
us to measure the reflecting power of different kinds of soil, water

surfaces, etc.
(To be continued)

Radio~sounding of the Atmosphere

In recent years the application of radio technique has led to new
methods of sounding the atmosphere which have overcome a number
of the drawbacks of the older methods, e.g. the limitation of pilot
balloon ascents in cloudy weather, the time taken to recover ordinary
meteorographs and the cost of aeroplane ascents. The new method
consists of the ascent of either a simple pilot balloon or a meteoro-
graph, combined with a small light radio transmitter, and under
nearly all types of weather conditions, the transmitter can convey
immediately to the ground station either the balloon’s position or
the air characteristics encountered at any moment, or both.

For details of the short-wave radio transmitters and receivers,
and diagrams of the different apparatus used in these experiments,
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the reader is referred to the original papers. The list of these papers
is somewhat lengthy but the more important are given in Table 1
together with the weight of the apparatus, the wave length of the
emitted signals and the method employed to signal the variations of
pressure, temperature and humidity. Four methods are available,
V17, i —
(1) By varying the intensity of the transmitted signal.
(2) By varying the frequency of oscillation of the transmitter.
(3) By superimposing an audio frequency on the normal
frequency of transmission. _
(4) By interrupting the emitted signal either simply or in a
complex manner.
or a combination of any of the above.

TaBLE 1.
Method| 14, . s
| Weight Y3
Author. Country. Reference. r?:l?:gg ¢ rafls. metres.
General. ’ }
Wenstrom... | United States| Washington D.C., Mon. -- -
Weath. Rev., 62,
1934, pp. 221-6.
Meteorographs. |
Burean ... | ¥rance ... | Météorologie, Puris, 7, |3and 4| 1,500 60
1931, pp. 304-20.
Duckert ... | Germany ... | Beitr. Phys. frei. |2?and o — s

Atmos., Leipzig,

20, 1933, pp. 303-11. ‘
Molchanofl Russia ... | (1) Beitr. Geophys., 4 2,000 | 25-100
Leipzig, 34, 1931, ‘
pp- 36-56; (2)
Nature, London, 180,
1932, pp. 1006-7.
Vaisila ... | Finland ... | (1) Helsingfors, Mitt. |2 and 4 400 | 20-23
met. Zent-Anst., 29,
1935 ; (2) Helsing-
fors, Soc. Sci. Fenn.
Comm. Phys.-Math.
6, No. 2, 1932.

Pilot Balloons.

Blair and United States| New York, Proc. Inst. — 150 125
Lewis. Radio  EKngrs., 19,
1931, pp. 1531-60.
Kélzer and Germany ... | Met. Z., Braunschweiy. ' . 740 1150-200
Moller. 50, 1933, pp. 297-- |
300. \

Meteorographs.—The instruments recording pressure, temperature
and humidity are caused to vary some element of the radio trans-
mission or to interrupt the transmission in such a way that nearly
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simultaneous records are conveyed to the receiver. The frequency
of an oscillatory circuit is given by 1/2r+/LC where L is the inductance
and C the capacity of the circuit and in practice it is usual to vary
the capacity in order to give changes in the frequency. Duckert
employs this method to give continuous temperature readings, a
bimetallic thermometer being linked to one plate of a condenser and
the changes of capacity effected by the varying distances between
the two condenser plates. The marking of pressure is given by a
short break in the transmission at different pressure levels previously
fixed by calibration. This is achieved by connecting two contact
metal wheels in the anode circuit of the transmitter. On the rim of
one of these wheels, pieces of insulated material are inserted at
regular intervals. This wheel is turned by the alteration in curvature
of a barometer diaphragm with changing pressure and a break in the
anode current occurs whenever an insulated part of this wheel bears
on the metallic rim of the other wheel. The whole apparatus is
calibrated prior to the ascent. During the ascent condenser readings
on the receiver (for temperature) and breaks in the transmission (for
pressure) are recorded as a function of time.

In the instrument due to Moltchanoff, signals are emitted under
the control of a contact which makes or breaks the anode circuit of
the transmitter in accordance with the elements to be signalled.
The arrangement of the control is shown diagrammatically in Fig. 1.
The contact arm A is
connected to - the
positive plate of the
anode battery and is
rotated continuously
by a clockwork drive
making one revolu-
tion every 33 seconds.
Fixed contacts S, C,
and C, divide the
rotation into .three
segments in each of
which is a movable
pointer which takes
up a position In

0; 5 accordance with the
W 100 C2 particular changing
Fa. 1 meteorological  ele-

Reproduced from Nature, London 130, 1932, p. 1007. ment. The pressure
pointer 1s connected

to a barometer diaphragm, the thermometer pointer to a bimetallic
thermometer and the humidity pointer to the usual bundle of hairs.
The arm A in the course of its rotation makes fleeting contact with
the top of these pointers and with the fixed contacts and as the
pointers and contacts are all connected to the plate of the valve in
the transmitter it will be seen that the effect is to complete the

(30284) A3
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electrical circuit at each contact and for a signal to be heard in the
receiver. The time interval between signals due to the fixed contacts
and the following movable pointers thus gives the instantaneous
position of the latter and by calibration the pressure, temperature or
humidity reading. The relatively long contact at § is for the purpose
of emitting a longer signal in order to synchronise the recording
cylinder at the receiver on the ground. Reception is effected auto-
matically by an ordinary receiver followed by a picture receiver of the
rotating cylinder type, similar to the Fultograph receiver. Curves
having time (altitude) as abscissa and pressure, temperature and
humidity as ordinates are thus directly recorded as the sounding is
made and a graduated scale is available for application to the record
so that the readings can be converted.

Bureau’s later instrument is in many respects similar to that of
Moltchanoff but he retains the system of counting time between
contacts designed in his earlier instruments. Clearly Moltchanoff’s
arrangement depends on a uniform rotation of the clockwork driven
arm A, Bureau makes his readings independent of the speed of
rotation of the contact arm by inserting in the transmitter circuit
a very small plate condenser. Between the plates of this condenser
passes a toothed wheel turned by a system of gears so that one
revolution of the contact arm always corresponds to the passage of
n teeth of the wheel between the condenser plates. The passage of
each tooth leads to modulation by altering the frequency of the
emitted signal, so that to know the time between contacts it is
necessary to count the number of periods of modulation. This is
effected by passing the received signals into the coil of an oscillograph.
Bureau also arranges for his instrument to transmit for the longest
possible time and the circuit is therefore broken at each contact and
not made as in the Moltchanoff apparatus.

One of the latest instruments 1s that due to Vaisald and appears
capable of further development. The whole method is a comparison
of capacity and an outstanding feature is the lightness of the
apparatus. Each meteorological element regulates a plate condenser,
the arrangement being shown in Figs. 2 and 3. The thermometer
consists of a length of silver wire stretched from a curved piece
of invar. From the centre of the silver wire another wire leads to
the movable plate of a condenser. For the pressure element he uses
an aneroid box, one side of which is fixed and the other directly
attached to the movable plate of another condenser. Two fixed
condensers are also included in the circuit to give signals by means
of which the individual characteristics of the transmitter are elimi-
nated. Each condenser is inserted into the oscillatory circuit once
during each rotation of a master switch S as indicated in Fig. 4, so
that four signals of different frequency are emitted. As the frequency
of the signals through the two fixed condensers changes very slowly
during the ascent, reception can be chiefly confined to the signals
emitted through the condensers which vary with the pressure and
temperature elements. The switch is turned by means of a light
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propellor which rotates owing to the ascensional velocity of the
apparatus. Condenser readings on the receiver are readily converted
into pressure and temperature values by means of a calibration curve
and good results appear to have been obtained. By means of this
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condenser principle, Véisdla has made a suggestion together with
practical details of apparatus for the automatic recording of pressure,
temperature, humidity, wind force and direction, and precipitation
at an outstation and for the transmission of the readings by radio
every three hours. '

Pilot Balloons.—Experiments with the object of obtaining upper
winds in cloudy weather have been taking place in Germany and other
countries but the pioneer work was done by the United States and
most of the paper by Blair and Lewis is concerned with the difficulties
overcome in effecting a suitable transmitter and receiver. A trans-
mitter is carried up by a balloon at a rate fixed by the free lift, as in
the single theodolite method, and bearings are taken on it every
minute by two or more directional radio receivers at the end of fixed.
base lines.

Balloons and Baitteries.—There appears to have been little or no
difficulty in finding suitable balloons to Lift the somewhat heavy
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apparatus. In the case of batteries (filament 1 to 5v., anode 25 to
150v.) considerable research has taken place into suitable types and
also methods of thermal insulation. In particular, Vaiséla in 1932
designed very light batteries of the lead-acid type, and for insulation
Duckert has employed a double layer of insulating material between
which is placed moistened calcium carbide. )

Future Development.—In meteorographs, this will be directed
chiefly towards lightness, simplicity and lower cost, and in this
connexion Vaisala’s apparatus is worthy of note. In this, the
total weight has been reduced to 400 grams and the cost to four
pounds as compared with former weights of the order 1000 to 2000
grams and cost exceeding five pounds for each instrument exclusive
of balloon and hydrogen.

For pilot balloon work a three-dimensional direction finder com-
bined with a direct reading portable apparatus is being attempted.
If, in addition, the pilot-balloon transmitter serves as meteorograph
transmitter, the correct height of the balloon can be ascertained
instead of the estimated height (from free lift) so far employed, and
then only one receiving station is required.

On the radio side improvements in suitable transmitters and
receivers will undoubtedly be undertaken probably adapted to the
use of very short waves, less than 20 metres, and beam systems, a
field which has so far not been explored. Improvements are also to
be expected in the design of suitable batteries and their thermal
insulation and the possible substitution of a buzzer-transformer for
the high tension battery. Enclosure of the whole transmitter in a
glass vacuum tube such as in Duckert’s apparatus will probably
become universal if these instruments are produced commercially as
they are at present in Germany.

W. H. Bice.

The Floods of January, 1936

The autumn of 1935 was unusually wet, and in December the low
lands of England were generally in a waterlogged condition.
Shortly before Christmas there occurred a cold spell during which
a layer of snow accumulated in the north and west. During the
last few days of December heavy rain set in and this joined with
the melting of the snow to cause extensive flooding. The floods
began on the 27th in the Midlands and west of England, but by
the 29th, Kent and Sussex were also affected and the Thames was
running bank high. Further heavy rain fell on the 29th and 30th ;
the Thames overflowed its banks in the upper reaches and near
Lechlade and Radcot thousands of acres were under water. Floods
also spread widely in the Fen country. The heavy rain continued
on the 31lst and many main roads in the Thames valley became
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impassable. The saturation of the soil caused a landslip which
interrupted traffic on the main Portsmouth-London line of the
Southern Railway.

The rainy weather continued during the first days of January,
1936, and the rivers rose still further. The flow of the Thames
at Teddington, which had been 5,500 million gallons a day on
December 29th (the normal flow in December is 2,073 million
gallons), rose to 7,500 on January 1st, 8,800 on the 2nd, and 9,000
on the 3rd; on the latter day the river at Windsor was 4 ft. 3 in.
above its normal level. This marked the peak of the floods, however,
and with a temporary improvement in the weather the waters
began to recede on the 4th. By January 7th, the flow at Teddington
had again fallen to 5,500 million gallons. Further heavy rain
brought a temporary rise, however, the flow of the Thames reaching
7,500 million gallons on the 10th, but after that date the weather
improved again and the floods definitely abated.

Pressure MEANS
JAN |-10. 1936,
360

OO0 mb
Nl

L S

Fra. 1.

The chart of average pressures for January 1st-10th is shown
in Fig. 1. A trough of low pressure extends from mid-Atlantic
across the British Isles to southern Norway, and this marks the
course followed by a series of deep depressions. That of the 9th-10th,
which travelled along our north-western coasts, was exceptionally
intense, pressure at the centre falling to 958 mb. The force of the
wind displaced the Menai Bridge so that it had to be closed, while
on the night of the 9th the tidal waters driven up the Severn and
Wye caused these rivers to burst their banks. The resulting flood
at Chepstow was the worst on record for 25 years.

The chart of pressures for December 16th-31st, closely resembles
that for January 1lst-10th; but on January 11th, a remarkable
change set in. The belt of low pressure across the Atlantic was
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interrupted by an anticyclonic ridge from Greenland to the western
Mediterranean. This gave a short period of fine cold weather in
Great Britain but on the 17th the depressions to the west and east
joined up again and the unsettled stormy weather recommenced,
beginning with widespread snow. The pressure chart for January
17th-February 2nd closely resembles that for January lst-10th
except that the lowest pressure was over the north of Scotland
instead of Ireland and the rain was not so heavy. Flooding was
again experienced towards the end of January, especially in the
west and north of England, but the south-east was not exempt
and some main roads near London were impassable. The flow
of the Thames rose from 4,500 million gallons on the 29th to 6,500
on the 31st, but after February 2ud the floods again subsided.

The general rainfall over the Thames Valley above Teddington
was above the average in each of the five months September, 1935,
to January, 1936, the total being 21-24 in., compared with an
average of 13-22 in. [ The rainfall of the 10 days December 23rd,
1935, to January 1st, 1936, amounted to 2-87 in. or more than
the average for the whole of December (2-54 in.), that for the 6 days
January 5th to 10th, 1-63 in., and of the 5 days January 27th to
3lst, 1-45 in. ) The average for the whole of January was 4-32 in.
compared with a normal of 1-947in.

Extensive floods also occurred in France. On January 3rd,
streets were under water in Toulon, the Rhone was high, the Loire
had overflowed its banks and flooded Nantes, and the Seine at
Paris was rising. The rivers continued to rise until the 7th and
8th ; the Seine did not approach the level of the disastrous floods
of 1910, but at Nantes, that year was equalled. On the 10th the
floods were definitely subsiding and after a recrudescence about
the 20th there was no further mention of flood damage.

Discussions at the Meteorological Office
The subjects for discussion for the next two meetings are :—

February, 24th, 1936. On the origin of local heat thunderstorms.
Fourth paper. Investigation of the processes in the free atmosphere
on days with thunderstorms. By H. von Ficker. (Berlin, S.B.
preuss. Akad. Wiss., 1934, XXIX, pp. 478-503) (in German).
Opener—A. G. Forsdyke, Ph.D., D.I.C.

March 9th, 1936. (1) Progressive lightning. By B. F. J. Schonland
and H. Collens. (London, Proc. Roy. Soc., A.143, 1934, pp.
654-74) and (2) Progressive lightning II. By B. F. J. Schonland,
D. J. Malan and H. Collens (London Proc. Roy. Soc., A.152, 1935,
pp. 595-625). Opener—C. E. Britton, B.Sec.

Royal Meteorological Society
The Annual General Meeting of this Society was held on Wednesday ,
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January 15th, at 49, Cromwell Road, South Kensington, Lt.-Col.
E. Gold, D.S.0., F.R.S., President in the Chair.

The Report of the Council for 1935 was read and adopted and the
Council for 1936 duly elected, the new President being Dr. F. J. W.
Whipple, F.Inst.P.

The Symons Gold Medal, which is awarded bienhially for distin-
guished work done in connexion with meteorological science, was
this year awarded to Professor Dr. Wilhelm Schmidt, Director of the
Central Institute for Meteorology and Geodynamics, Vienna. The
medal was presented to Herr von Blaas, of the Austrian Legation,
who was present on behalf of Professor Schmidt.

An inscribed signet ring and a cheque were presented to Mr. A.
Hampton Brown on his retirement from the position of assistant
Secretary of the Society.

Lt.-Col. E. Gold delivered an address on “ Wind in Britain : the
Dines anemometer and some notable records during the last forty
years,” of which the following is an abstract :—

In 1882 J. K. Laughton described in his address the development,
of anemometers up to that time. He mentioned three: Lind’s,
Woollaston’s and Adie’s—elementary in character, but natural
precursors of the Dines anemometer. This anemometer was deve-
loped by the late W. H. Dines in the succeeding 10 years, and has
revolutionised anemometry. The instrument utilises the differences
between the pressure of the wind blowing on an open tube and the
suction caused by the wind blowing past holes around a vertical
tube. This difference of pressure operates on a float which rises
and falls as the strength of the wind changes. The float is shaped
according to calculation (and not empirically) in such a way that the
rise of the float is proportional to the velocity of the wind. The
formulae on which the calculation is based are worked out from first
principles.

A standard instrument of present day pattern is then described and
the refinements which have been introduced, as the result of experience
and modern knowledge of turbulent motion, explained. The methods
adopted to prevent the instrument becoming choked with rime or
snow and to permit of its use on board ship are also described.

A brief history is given of the introduction of the instrument and
its spread over the British Isles in the last 40 years. Records from
the instrument are given, showing the effect of obstacles and of
topography on the wind. For example: a wind of 25 m.p.h. over
the tops of the buildings at South Kensington oscillates between

.5 and 45 m.p.h., while a wind of the same average strength blowing
over the spit of sand known as Spurn Head, oscillates between
20 and 30 m p.h. ; the effect of a low building 25 feet away from the
anemometer and 15 feet lower than the vane of the anemometer of
the Lizard upset the records altogether, so that the wind went right
round the compass and varied from calm to double its average speed.
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Further records show winds of special character, like isola@ed
squalls, or rising and falling like regular waves at intervals varyng
from § hour to 5 or 6 hours. .

A table is given showing the highest gust recorded in each year
since 1909 at places equipped with the Dines anemometer, and the
highest gust recorded at each place since the inception of the records.
The actual records of the severest gales at a number of representative
stations illustrate the varying ways in which the gales reach their
climax ; they show that the severest gales at most places came with
winds between 8. and W. and usually after a veer of two or three
points of the compass. They also indicate that the highest gusts—
reaching in some cases more than 110 m.p.h.—came usually in the
afternoon or at night, and practically never in the forenoon.

Finally, it is suggested that as the Dines anemometer gives a
satisfactory record of the velocity and the direction of the wind,
but gives no information about the sound, which is a leading
characteristic and the normal method of identification of the wind,
an effort should be made to obtain satisfactory sound records as a
natural complement to the satisfactory visual records of the Dines
anemometer.

Eorrespondence
To the Editor, Meteorological Magazine

Winter Smoke Deposit Measurement
Mr. S. C. Blacktin’s remarks under the above heading in the January
issue recall a similar observation, though apparently with somewhat
different results, made 120 years ago by that patriarch of meteorology,
Luke Howard, F.R.S. In Vol. 2, p. 320, of “ The Climate of London”
(2nd edn.) Howard wrote :
“ Soot on Snow

I have observed that the flakes of soot which are deposited on the
surface of snow, and remain there exposed to the sun’s rays, disappear
after some hours, leaving a cavity, the bottom of which is visible and
clean. There is therefore probably a real oxidation of the carbon,
after which it is dissolved in the water, in the way in which the
colouring matter of cloth is destroyed in bleaching.”

It would be interesting to know whether the *‘ small galaxy of
disintegrated smut ” which Mr. Blacktin found surrounding the lip
of each cavity does actually vanish  after some hours,” under the
influence of continued sunshine, as is suggested by Howard’s state-

ment. E. L.. Hawke.
Caenwood, Valley Road, Rickmansworth, Herts, January 22nd, 1936.

New Meteorological Definitions

The following may perhaps be deemed a worthy addition to the
examples of meteorological humour, conscious and unconscious,
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which appear in this magazine from time to time. Candidate’s
answer to'the question “ What is the difference between snow and
hail 7, set in a schoolgirls’ general knowledge examination :—

“ Snow is frozen water gone fluffy, hail is when it has not.”
E. L. HAwWKE.
Caenwood, Valley Road, Rickmansiworth, Herts., December 28th, 1935.

Large Hailstones at Northampton
On Sunday, September 22nd, 1935, I was awakened about 4.0 a.m.
(summer time) by a bright flickering light and found this was due
to lightning still too distant for thunder to be heard. The storm
approached from a westerly direction through what seemed to be
a greenish grey haze—quite uncanny to watch, one scarce knew
what to expect.

The storm seemed to be in three adjoining sections and lightning
flashes in one or other section were so frequent as to appear almost
continuous. The flashes appeared to be more or less horizontal,
but many with a distinctly upward tendency—there were few, if
any, flashes giving the usual downward striking appearance.

As the storm approached, the thunder became one continuous
rumble. Hail commenced usual size, but gradually larger stones
arrived occasionally—we heard them strike a near-by corrugated
iron roof. At no time was the ground more than barely covered—
weather was warm so that smaller stones doubtless melted quickly.
Stones up to about one inch diameter fell fairly thickly—just barely
covering the ground. The larger stones, as photographed, were all
found scattered over a piece of turf about 60 by 20 ft.; there must
have been many more similar, but these few were picked up hurriedly
—it was hailing and raining, and light by that time was poor.

As will be seen, there was considerable variation in the shape and
structure of the stones. Some were more or less egg-shaped, some
were convex on one side only, the other being smoother and flattened,
reminding one of a small jelly fish left by the tide. In such as were
smooth and had the flattened sides, one could clearly see banding,
reminding one of the annular rings of a tree section. The markings
were about 5 in. apart, but were unfortunately too delicate to be
shown by the crude photography.

There seemed to be a tiny nucleus covered with several layers of
more or less transparent ice, thus forming a central core about
4 in. diameter. Then followed several layers of what appeared to
be snow frozen hard, forming a band about % in. in thickness—then
several layers of clear ice (this shows dark in the centre stone in
the photograph) then more layers of the more opaque type followed
by two or three layers of clear ice. Then more layers of the opaque
type and the outside encrusted with further frozen snow and some-
times nodules as though smaller hailstones had attached themselves.

As suggested, there was considerable variation; for example,
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one stone, a flattened oval about 1} in. by § in., appeared to consist
wholly of frozen snow, smooth outside like a large sugared almond.
In some, one seemed to be able to trace five or six radial markings

formed by small bubbles.
A. E. PoLrLarD.
22, Church Way, Weston Favell,