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~ Dr. Kidson
- The Climate of

N .our last issue Dr. Kidson,

Government ° meteorologist,
discussed atmospheric wlec-
tricity and thunderstorms.
This week he goes on i talk
about Radio and 08-
pheries,

T}IE' ionisation in the lower atmo-

sphere and the fine weather field
are not sufficient under normal cireum-
fances to have a very setfous infiuence
on the propagation of wireless waves,

-though, no doubt, they cause some at-

tenuation. Conseguently, the direct
ray is the most reliable in its travel. St
Is less attenuated over the sea than
over the land, and oever smooth than
rough surfaces generally. It is not
very -sirongly affected by conditions of

dight or dark along its path. Short.

wives are more attenuated than long
waves. Owing to these facts, the direct
wave is used foi broadeasting and for
shxpplng,» especially 8.0.8. work,

The indirect ray travels to the upper
conducting layers where, in the case
of long-wave transmission, it is re-
flected downward again, and, in the
case of short waves, through a pro-
cess of ¢continuously increasing refrac-

_tioms, it is bent downward., 'The beacon

ef the wireless aerial thus becomes vis-

. ible to the eye of the wireless receiver

in_‘the case of short waves in a sort of
mirage, - :

The descending wave will obviously
combine with the direct wave and in-
terference and resonance effects will
be produced. Thus, there will be a
zone at a certain distance from the
aerial at which audibility will be at a
minimum or fading will take place, At
some further distance abnormally
strong signals will be heard. The ser-
vice area for broadecasting stations is
that ir which the direct ray is over
whelmingly stronger than the in-
direct so that it cannot be seriously
weakened by interference.

7 Bince the gervice area iz }imited ow-
Mng to attenuation, fading, and other

- ®ffects, it i3 pecessary to use the in-
direct ray for the greater part of the

-wworld’s wireless communications.

By
‘metheds developed by Appleton and
:others the interference between direct
and. indirect ray has been efficiently

~ demonstrated and it has been possible

to. calculate the height from which the

-Tays have heen reflected or refracted.

Long waves are reflected from a height

- of about 75 km. The shorter waves

penetrate for some distance into the

- eonducting medium before finally being

bent back, so that at night they reach
about 100 km. - As Watson-Watt puts

-it, for the short waveg the upper layers
~are & cloudy prism and for the long

w.waves a dirty mirror. .So cloudy is the

~prism in daylight that the short waves

v

.easting they become inaudible.

-are s0 strongly absorbed that in broad-
The
waves of the broadeast band require a
concentration of 100,000 electrons per
cubiec centimetre to bend them back,

AND ELECTRIC

Concludes his

and this eoncentration is found at
night, usually at 100 km,

Solar radiation increases the Ilonmic
concentration in the upper atmosphere,
Thus, in daylight the region of reflec-
tion or refraction is lowered. But also
there are Irregularities in the ionisa-
tion owing to the varying condifion of
the atmosphere. Consequently, there
will be variations in fading phenomena.
Furthermore, the increased ionisation
will lead to increased -absorption of
short waves with consequent weaken-
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Diagram of a thunderstorm—
electrical conditions.
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ing of signal strength though the long
waves will -be more sharply reflected

.and their transmission favoured.

Not only are there marked effects
due to the daily illumination of the
atmosphere, but the influence of the
eleven-year period in solar activity,
which is so clearly brought ont by the
number of sunspots, can also be traced.
Even the disturbances sometimes asso-
clated -with individual sunspots have
their effects. The apparent effect of
the sunspot cycle is to produce 2 mark-
ed intensification of the jonisation.

Atmospherie Conditions.

THE conditions in the upper atmos-

phere will depend not only on
ionizing radiations, but on factors more
direetly connected with the weather.
Temperature changes, for instance, will
have an appreciable -effect since they
will influence the rate of production and
re-combination of ions., The reflecting
layer may be lower over a cyclone
than over an anti-cyclone, and so on.
Currents from Polar regions may bring
a lower refiecting layer and those from

‘equatorial regions & higher one, or vice

versd.

In this connection it is interesting to
note that there is more ozone above
polar than above equatorial regions.
and when the surface alr currents
over New Zealand are from the South.
there is more ozone overhead than
when they are from the North. This
would seem' to suggest that the move
ments at very high levels are similar
to those at the surface, simnce it ix

known that the average height of the

ozone in the atmosphere is 50 km.

It is probable that by the use of dif-
ferent wave-lengths it will 'be possible
to explore the higher levels of the at-
mosphere and plot the degree of
ionization in various parts. 'The infor-
mation thus obtalned would be of the
utmost theoretical importance in many
brancheg of geophysics,

It has been stated that atmospherics
are almost certainly due to thunder-

HOME JOURNAL

Discussion on

storms. They are more prominent on
lorg wave-lengths than on short, in
summer than in winter, in low latitudes
than in high, on land than at sea. All
these ebharacteristics would fit in with
the idea of a thunderstorm origin,
Thunderstorms are more frequent in
low than in high Mtitudes, and on land
than on sea, There is a maximum of
intensity - of atmospheries throughout
the year at night-time, A second maxi-
mum, prominent only in summer, oc-
curs in the afternoon. The principal
minima oeecur round 10 a.m,

The time of each of these maxima
and minima varies throughout the year
according fo the time -of sunrise and
sunset, the morning phenomena being
earlier in summer and the evening ones
later. These characteristics are not
confined to any one region. - Atmos-
pherics may produce disturbance in
ordinary receivers at distances up to
4000 miles. Many atmospherics have
been traced to the neighbourhood of
thunderstorms, and many more to re-
gions where conditions were favour-
able for thunderstorms, though none
had been reported, The wave form of
atmospherics is in agreement with the
quantitative evidence found by C. T.
R. Wilson regarding the field changes
associated with lightning flashes.

The number of atmospherics heard
accords well with the estimated number
of lightning fiashes as based on
meteorological reports, The great ma-
‘Jority of atmospherics come from con-
siderable or great distances, and so
ean scarcely emanafe from smaller
focal meteorological disturbances.

The Influence of Weather on Reception.

MONGST other connections

tween wireless and the weather,
the explapations of which are very im-
perfectly known, are the following:—
Austin has shown that long-wave sig-
nals over. distances of about 300km.
the air

are weak when- tem-
perature along  their path is
high, This is possibly an effect
on the direct ray, and may be

connected with variations in the state
of ionisation in the surface layers, due
to variations in the nature of the con-
densation centres in the atmosphere.
many of which are heavy ions. It may
be mentioned that over cities the num-
ber of these centres is frequently over
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100,000, though in pure alr it is very
much reduced. )

Sir Henry Jackson stated that the
sirocco, a hot, humid wind blowing from-
Africa over the Mediterranean, and-*
laden with salt and dust particles, re-
duced the strength of signals, He also
found that signal strength decreased
prior to the oceurrence of atmospherics
associated with thundersiorms,

It has been shown that signals are
affected by those surfaces of discon-
tinuity in the atmosphere called fronts,
where cold air is under-running warm
and where most of our rain is pro-
duced. It was found that—(1) sur-
‘faces of discontinuity between sender
and receiver diminished the received
energy, while (2) surfaces of discon-
tinuity over the sender increased the
received energy.

Duckert found that every warm mass
of air passing over the recelving staticn
impairs reception for considerable per-
iods. The effect has certain relavton-
ships with the distribution of humid-~
ity, and is greater on short than long
waves. Deflection effects in radio-direc=
tion finding have been traced to the
effect of fronts between sender and re-
ceiver. Duckert refers these effects to
lateral deflections produced in the low-
est layers of the atmosphere.

The effects described are produced fnn
the general air mass, and are not due
to the effects of local conditions oxx
the transmitting antennae. These have
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Diagram of a thunderstorm—
meteorological conditions.

heen proved to be very small. In cases
of glazed frost, when ice is deposited on
all objects, and in a few other excep-
tional cases, trouble may arise. But
generally speaking, it has been shown
that the effects of weather on the sig-
nal as it leaves the transmitting aerial
are slight.
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The BESTisthe Cheapest |

Do not think it costs a lot of money- to
get the BEST results from your Radio.

The FARRAND INDUCTOR DYNAMIC SPEAKER

will enable your set to give you that PURE, NATURAL
TONE you have desired, and the price is exceptionally
reasonable, ’

L. M. SILVER & €O. LTD., 7S

Tory St.,




