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Dear Mr. Reber: 

- In the tollowing I will attempt to answer brietly 

the questions oontained in your letter ot April 26. Where 

the answers are long or involved I will reter you to exist

ing literature on the subject. 

Sinoe the array used was made up ot i-/4 vertioal 

elements, the vertioal direotional oharaoteristio is equal 

to that ot a ~/4 vertioal antenna multiplied by the taotor 
1 - OOS ,n/2 '1 + 008 611--_.......;;;;..- 2 where 8 is the angle above the 

horizontal. This taotor must be applied to take into ao

oount the etteot ot the rear ourtain ot the ar~ay. 

1he oharaoteristic ot a k/4 vertioal antenna de

pends upon the oonstants ot the ground and is discussed in 

"1he Optioal Behavior ot the Ground" by C. B. Feldman, Proo. 

T.R.E., Vol. 21, pp. 764-801, dune 1933 and in "The Determina

tion ot the Direotion ot Arrival ot Short Radio Waves" by 

H. T. Friis, C. B. Feldman and W. M. Sharpless, Froo. I.R.E., 

Vol. 22, p. 47, January 1934. 
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For a vertioally polarized signal arriving from a 

direotion coincident with that of maximum reoeptivity, the 

array has a gain of about 12 db over a ~/2 vertioal antenna, 

the effeotive height of whioh is disoussed in the above two 

papers. 

By question three, I assume that what you wish to 

knoW' is the intensity of the radiation in question. Knowing 

the answers to your two previous questions, it is possible 

to oalculate the inoident field strength. Applying the equa

tion for Poynting's radiation vector gives the energy flow 

across a unit area perpendioular to the direotion of propaga

tion. 

Assuming that one has made these caloulations, how

ever, and has allowed for the probability that the radiations 

in question are of random polarization and that they come trom 

widely separated sources of varying intensities, the results 

are ot questionable value tor oalculations such as you wish 

to make beoause, at present t it seems impossible to estimate 

the efreot ot the ionosphere on these radiations. ~ere is 

no doubt that some or the energy inoident on the earth's at

mosphere is retraoted away from the earth and some is ab

sorbed betore it reaohes the reoeiver, but just how much is 

not known. 

'!he answers to questions tour and t'ive will be 

given in a paper whioh I am now preparing tor publioation, 

a oopy ot which I will mail to you as soon as I have extra 

copies available. 
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It atter reading the above papers you have turther 

questions, I will be glad to hear trom you and w1ll give you 

whatever additional information I oan. 

Very sinoerely y 

)~~ ~. 
KARL G. 


