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THE PROPAGATION OF ULTRA SHORT WAVES ROUND HILLS

AND OTHER OBSTACLES.

It has been found, rather to the surprise of 'bhé experimenters,
that big obstacles, like Snowdan, for instance, have very little effect
upon the range of vértically polarised ultra short wave trensmitters

working on frequencies between 30 and 50 mc/s, with powers of the order

‘of 0s7 or 0.8 of & watt. The range over a flat plene is of the order

of 10 miles, end 6 miles could be obteined over a peak of 3,000 ft. or

so from one.velley to en adjocent onc, This is thought to be in complete
contrediction o the effect of diffraction, because the weve, in pp.ssing_
over the hill, is d.ii‘f;:.'o.cted through an snglc of ot least 22°,

A considereble odventege lics with these ultre short waves cos.
comparcd with 8 me/s woves, in virtue of the fact that these ultra short
waves ore practically unjemmed. The 8 mo/s waves arc bedly jommed end :
suffer o great deel of interfcrence. It'we.s‘ realised that the very much
highor froquencies, 30 to 50 ng/s would be much quicter, but it wns thought
thet they would h:ve the very considercble discdventrge of being cut off
by obstacles, snd beins therefore unuscble. But much to the surprise of
the cxperimenters, the obstacles did not prove to be n serious rutter,
elthouch the renges betvicen cdjocent velleys was o good derl less then the
renges dovn, e vwolley,  The previcous bencficial effect might be
rttributed to the bending of the roys round the mountcin by ¢ cap of
cir or witer vopour of virying refroctive index, in which this roduces
ripidly with thc height. This would not elwcys hi ppen, ind there
would be no security thot you would get the ringes over the hille: This

security, I think, can only be given by enalysis snd cannot be given by en



experimental test, unless very prolonged, If we look at the curves of
transmission of these ultrs short waves, it will be observed thet for
heights of lelss then 2,000 ft, ground cbsorption is a mejor factor, and
not diffraction. Therec is no sudden kink in the curve representing
field strength as a function of; the distence, a kink which might be
expected to occur at the.visuz\.l renge. It is therefore as if the
controlling factor were not the effect of bending round cbstecles, or the
shcdows they cast, but is due to earth sbsorption. At first sight, the
onelysis doecs seem to suggest thet the hills would be big obstecles. This
is because the attenuation of a single term of the diffreaction formula
round e big hill of radius of curvature R is large compered with the
ettenuetion round the corth, (R << R, the carth's radius) end should be
the seme for the long e&s for the short weve lengths so long as /O is‘

the same for them both. It is, in fact, for a given distance, proportional

to & 2/3 - - 1/3» S° that in the case of the hill o-f‘ the order of 6 kms
-7k

, AL/3 .

is nearly 100 times that over the earth, and we should expect the obstacle

redius of cwrvaturc, the attcnuation o for a given distance
to couse e very moarked shadow., But we cen show that one term of the
diffrection analysis will not suffice, and in fact, the higher order terms
erc of at least as great significence at ‘distonccs of c few kms, The
variation of field strength with distence is a complicated function of the
sum of egll these terms, end does not‘necesserily vary in attenuction ot
the rapié. rete of a single term. A complete analysis of the significance
of the various térms will have to be made, but at least it is clear that
it is not analytically necessaery to have a big attenuation due to objects
like hills. |

Eoch of the terms ere of the form e;lg , but this only
occurs when the hills arc small enough ond the conductivity is fai;'ly
high. This may be derived from the enslysis on page 303, Philes Trons.
Royel Soc. No.778, Vol. 237, 10th June, 1938. It is shown thet
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the amplitude of each term depends on the quantity’ i

0 X R . &4
7 e"P(‘gm)*ﬁ%lz expe {2, 177 )

where g = x & (2?@0)1/6’ "’?19: x>\ "'5/6
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When the third term of ¢ is dominent, which only occurs when
Yy is small enough, and the earth ednd.lw'bivity is high, the term is of
the form of that given above; that is, pealyo 3 where/o is & number
dependent upon the proper value of trensmission. varies from term
to term, end we wish to see which term is a maximum, that is to say which
of the taois An e"'k/on is the largest. For this purpose, we may
consider _/O ‘as-a continuous varisble, and find out vwihen this quentity
is o maximum, This occurs when /Onk = 1., In these conditions,
diffraction attenuation is P , end this occurs at a few kilometres.;
ewey from the tramsmitter,  Thus, at this distance, the first term is
not predominent, end we mey have e total attenuation which does not depend
upon the attenuation of a single term elone, and will depend upon the
ecrth!s constents rather then the curveturc of the hills between the
trenémitter and the receiver. This is the reason why I think that it
is rather = matter ,of the earth!'s surfece and not of the diff‘rg.ction,
which determines the strength of the signals ot the receiver. A full
v;rorking out of the malysis is really required, but at least we have
shown.tha.t the experimental conclusions may be in agreement with the

theoretical ones on the assumptions involved.





