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FREE SPACE MICROWAVE PROPAGATION

1.01 This addendum provides information
which the transmlaslon characteristics

of ILIiCPOWaVt3 Fad10 circuits used.for tele-
vision pickup and studio-transmitter links
may be computed. It consists essentially
of a reprint of an article entitled ‘Free
Space Microwave Propagationwby A. L. Hmmner-
schmldt which was published originally in
the March 1948 issue of the RCA Review.

1.02 Semple calculationsin the reprint are
directly applicable to the TTR-IA and

TRR-lA microwave equipment which operates on
frequencies in the vicinity of 7000 mega-

cycles per second. The nomographerincluded
as Charts A and B are also applicable to
TE microwave equipment which operates on
frequencies of 4000 megacycles per second.

1.03 The Informationin this sectionprovides
a means of determining the maximum

usable circuit length with any gtven type
of microwaveequipment,when a minimum signal-
to-no18eratio is apecifled. Conversely, for
any given circuit length the attainable
signal-to-noise ratio may be determined.
All computations are based on a clear line
of sight path for the radio circuit as this
is essential for efflclent microwave propa-
gation.
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Vornogruphic chart8 have been developed which facilitateSummar#-.
the calculatio)~ of the per forntwtce of microwave relay equipment. One chart
shows the re[ation8hip of frequency, distance, and path attenuation between
ixotropic ante)~nas. A second chart 8hOW8 the ~elation8hip between diameter,
treqs(encg, und gain of a parabolic r~j?ector antenna with re8pect to an
i.qotro])ic antennu. .4n e.rample demonstrates the application of the8e chart8
t{i a tra )Is))(issiotl p)”ob[ent, and a table indicating calculated transmission
cho)aeteristics of u typical microwave television relay eq)[ipment for vari-
llll.S(1)1tI)IrIII ~ol)j])j))(!tion.~ is inr[lldf’d.

lNTRODUCT1ON

E

X( ’E I. I. EST methods of computing the transmission character-

istics of microlvave relay systems have been covered in previ-

1 ZHo\vever, application of these methods(JUS])-pub]ished papers. ~

10 :1 ]J:irticul;ir relay circuit is often laborious and time-consuming.

This p;i]wr describes recently developed nomographic charts which

relate the major factors encountered in free-space propagation. Use of

th(”.s(’ (h:irts gre:itly simplifies the computations involved in determin-

itiLft}1(’tr; insmission characteristics of a microwave relay system.

~ohfOGRApHIC CIIARTS

T\\(J ch:irts are included in this paper. (’hart A shows the relation-
.shi]) of frwluency, dist:ince, and path attenuation between isotropic

(hypothetic:il omnidirectional) antennas. This chart was developed

from the free space formula (Appendix A). The derivation of the

f(~rm(]la used to construct the chart is indicated in Appendix B.

(’hart E shows the relationship bet~veen diameter, frequency, and

g:tin of a p:lrabolic reflector antenna referred to an isotropic antenna.

A j):trtil)ol:t efficiency of 65 per cent, i.e., the effective area equals 65

* Ikwimal classification:R113.737.

111.T. Friis,“A Note on a Simr)le Transmission Formula”, Proc. I. R. E.,
\’(,]. 34, K(J. 5, ph. 254-255,
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