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Although radar is not one of the farm of 
ctmmmieiation generally used by radio ma-  
tam, the author feels that amateurs should 
have a %peaking acquaintance? with this very 
impartant and fscinatiag pbse d elactronics. 
Possibly rea&ng this article may capture your 
interest errnough to touse you to investigate In 
detail what m&es a radar "tick." In any case, 
we hope that this attide will dear up some of 
tbse questions you may have had about radar. 

Introduction 
The ward RADAR is made up by extractions 

from the phase "'RAdio Weotinn and Rang- 
its$." BasicalIy, r8dm is the application of radio 
pr&c$le8 to detect unseen abj- and to de- 
k-e their direction and range. In special 
mas of radar> elevation and speed may be in- 
$hated qlso. 

hdar is ma 06 the greatest scientsc de- 
~Iqments to cprne oat of World War 2. Its 
b a s  pfinupks are relatively gimgle, and the 
se-emiugly ~ ~ ~ l p l i c a t d  &muits: can ha raa1vd 
h t ~  a &rim of funct5cms thar when taken 
hdividuslZyI will a£€ord identificaticrn and un- 
iersrtandhg , 

Basic Principles 

f i e  basic princigle of radw aperatioa is de- 
?&ant on creating (@amnittirig) and. pi&- 

up (feceiviq) an. echo. A radar transmit- 
rn wits powerful, shaft: bursts of r# energy. 
bme of tbih energy will strike objects within 
he range of the trwmitted signal and be 
eflected back to the mdar xeceiver. It is pos- 
ible to determine the distance of &e abject 
ausing the reflected signal to return by cart+ 
d y  measuring the time required for the 
:new to go to the object aaaI to rsbrn, and 
hen transIating this infomation into a msas- 
tre! of dbhnce. 

S~und echo& or wave rdect in  is the 
cihciple used in -radar opw&an. I£ a person 
fi~uts ia the- dir-edb of a sound-refleg 
u&ce 2800 Peet away* he wviU hear his shout 
i.iturn in about 4 seconds. I£ a ditectiond de- 

vice was built to trmstmit wd receive sound, 
tEie priaciplm of d s  and a h ~ d d g e  of 
sound velocity could be used to determine the 
distance, the height, and the dirmian of m 
unseen dbfmt. 
All radar sets wark an ptinciples much Ute 

these in the preceding pagraph mcqt that a 
radio wave of e&e~eIy high frequency is 
used instead d a mund wave. 'Xhe r&r set 
transmits a short pulse a£ rf energy and 
receives its o m  d o  s@, then bananits 
another pulse and receives these d o q ,  Qe- 
pending an the design the radar set., tHis 
cycle is repeated 00 t~ $ o O  times each sierond. 
If the energy 4s $snt; info cIm space, them 
will naturally be np returning echoes and the 
enekgy is lost. If the energy strikes an object 
such as a building, ship, GrpIme, or MI, s o m e  
of the energy v d l  be reflected bock to the 
radar's a t e m  and rwefver. If tha object is 
1arg~~ a strong echo (but only a fraotion of the 
radiated energy) is returned to h antma. 
If the object is mall, t h ~  echo will be weak 
R a b  waves travel at the speed of light, ap- 
proximately 186,OOQ land miles per second or 
zq.%prinimateIp 162,000 nautical miIes per 
second. Radar signals have been directed to 
the moon and their echoes have been rec~ ivd  
approximately 2% seconds later. 

Because radw utilizes the. uhf and the sh£ 
bands, the energy will travel in a straight h e  
with very little effect fram the earth's a m  
sphere, Consequently, there is a very shad 
time inbryal between the transmissian af a 
radar pulse and the reception of its echo. It 
is possible to measure the amount of elapsed 
time to an accpacy of one ten-millionth of one 
s a n d  ( 1 x 10 -7 seconds). The faming, 
timing, and preentation of &we pubes are 
accamphhed by special circuitry and devices. 

The antennas wed by ta m&aa s e t  are de- 
signed with a sharply defined beam. When a 
signal is being r e rn id ,  the antema will be 
rcttated until the received signal is m & w .  
The dk[:tim of the target (object) is .then 
determined by the position of the antenna. 
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