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February 1946 Wireless World 

FUNDAMENTALS OF RADAR 
5.- Beacons Employing Pulse Technique 

IN earlier articles of this series 
brief mention has been made 
of radar beacons used with 

systems such as ASV. Although 
the development of radar beacon 
technique has provided no spec- 
tacular results such as are ob- 
tained with systems like HzS, 
beacon systems are likely, because 
of their simplicity, to play a very 
important part in the peacetime 
development of radar. 

One beacon -like device which 
must be described for its import- 
ance in war is IFF. The use of 
radar for locating aircraft destroys 
one piece of information which is 
available with visual location : 

aircraft recognition. It is essen- 
tial that the radar operator, 
whether he is a controller at a 
GCI station or the observer in a 
night fighter, should be able to 
tell whether the aircraft giving an 
echo is friendly or hostile. To do 
this, it is necessary that the target 
aircraft should give the pass- 
word when challenged : the chal- 
lenge and the password are both 
radar signals. 

In the earliest IFF systems a 
small receiver -transmitter carried 
in friendly aircraft picked up the 
pulses from the CH stations and re- 
transmitted them immediately at 
the same frequency. The receiver - 
transmitter used had a band- 

width which did not cover the 
whole CH band, and the system 
was therefore tuned continuously 
by a motor -driven condenser. 
Each time the IFF set was in 
tune with the CH station flood- 
lighting the aircraft, the echoes 
at the ground receiver became 
much stronger. The ground 
observer could therefore recognise 
formations of friendly aircraft on 
patrol and direct them to the 
interception of unidentified air- 
craft, which might be hostile, 
might be friendly with no IFF 
fitted, or might have had their 
IFF damaged by enemy action. 

As the number of wavebands 
in use increased, IFF on all bands 
became quite impracticable and 
a specific IFF band was intro- 
duced. The interrogator trans- 
mitter on the ground or in an 
AI aircraft sends out pulses on a 
wavelength of about two metres. 
The " transponder " system re- 
ceives these and re- radiates them 
to be picked up by the " re- 
sponder." The information pre- 
sented is that a friendly aircraft 
is at a given range, and this 
serves to identify the target echo 
which is found at the same range. 

In the general use of radar 
beacons, the transponder is on the 
ground or in an aircraft carrier. 
The aircraft carries an interro- 
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gator and responder, and the 
aerial system is usually of the 
form used in early airborne radar 
systems.* A fairly good bearing 
indication is provided, together 
with an indication of the range of 
the beacon. The directional in- 
formation is not as full as that 
given by an ordinary radio beacon 
with direction- finding facilities, 
but radar beacons are designed on 
the assumption that the aircraft 
will normally fly on a track leading 
over the beacon. Radar beacons 
are, in fact, homing and approach 
aids, and are not intended to 
provide directly any information 
about the aircraft's current posi- 
tion, although, of course, it is 
possible to derive a fix from the 
beacon information. 

If the transmitted and received 
pulses were both on the same 
wavelength, the interrogator-re - 
sponder system would be simply 
an ordinary radar set, and as we 
saw in considering the It -metre 
AI equipment, echoes from the 
ground would blot out the echoes 
from distant points. The beacon 
transponder, therefore, re- radiates 
the received pulses on a different 
wavelength, and ranges up to 
zoo miles can be obtained. With 
such ranges, an aircraft will 

See Wireless World, November, 0945, P. 326. 
Fig. x. 

Airborne interrogator equipment. From left to right : CRT indicator unit, T -R switch unit, control unit 
and voltage- control panel. 
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Fundamentals of Radar - 
often be within the working area of 
several beacons, and the responses 
are therefore coded so that the 
beacon may be identified. Just 
as a lighthouse or buoy flashes 
its light in a standard pattern, so 
the radar beacon interrupts its 
response to give, in effect, a morse 
identity mark. 

" Eureka " transponder beacon, 
Mark r r. 

The discussion above shows 
how beacons are used as radar 
lighthouses, with the additional 
feature that they only speak when 
spoken to. An extension of this 
use was provided by the " Eureka" 
system in which a very small 
beacon carried by parachute troops 
was used to guide further air- 
borne forces to a rendezvous in 
enemy territory. Here the beacon 
response could be controlled by 
the operator, so that while the 
beacon was being interrogated 
messages could be sent from the 
ground to the supporting forces 
still on their way. 
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A very important refinement 
of the beacon principle is the 
beam approach system known 
as BABS. The homing beacons 
enable aircraft to home on their 
aerodrome from distances up to 
about roo miles. As the aircraft 
nears the aerodrome the problem 
becomes that of approaching the 
correct runway from the correct 
direction. With BABS, the air- 
craft equipment can be used, 
when the aircraft is within about 
zo miles of the aerodrome, to 
approach the runway accurately. 
The aircraft equipment is the 
same for beam approach as for 
homing, but the beam approach 
beacon differs somewhat from 
the homing beacon. The aerial 
system is no longer a broadcast 
system, but is beamed along the 
runway. The detailed arrange- 
ment is rather like that of the 
CW Lorenz system, though the term 
used in radar technique is " split.' 
The beam axis is swung from an 
angle a few degrees on one side 
of the runway to an equal angle 
on the other side. On one side 
the retransmitted pulses are 
lengthened to provide a " dash " 
signal. When the aircraft is on 
one side of the runway line, the 
dash signals are stronger than 
the dots; on the other side the 
dots are stronger than the dashes. 
If the aircraft is manoeuvred so 
that equal amplitudes of dot and 

Lorenz is that in addition to 
giving this directional informa- 
tion, the radar beam approach 
system gives a continuous record 
of the range to the end of the 
runway. No vertical markers are 
needed to give spot information 
and thus with the aid of an abso- 
lute (radio) altimeter a landing 
approach can be made. 

It is possible also to provide 
guidance in the vertical plane by 
means of a radar beacon, thus 
giving a glide path for a landing 
approach. The actual landing 
still involves a view of the ground. 
In the beam approach system, 
homing and approach beacons 
work on different wavelengths, .work 

that a changeover must be 
made at about twenty miles from 
the aerodrome. This prevents 
interference between the beamed 
transmission from the approach 
beacon and the broadcast trans- 
missions from the homing beacon. 

Beacon technique, it will be 
seen, involves very simple equip- 
ment which is relatively light and 
cheap. It seems likely, therefore, 
that it will form the backbone 
of peacetime aircraft radar. 

In this series of articles on 
radar fundamentals, no attempt 
has been made to give tech- 
nical details of any specific 
equipment, but to provide a 
background of broad principles. 
With this knowledge it should 

"BABS " truck, opened out for operation, and driven on to its 
alignment rails. 

dash are obtained on the cathode - 
ray tube, the aircraft is on the 
axis of the runway. The advan- 
tage of this system over the 

be possible to form a reasonable 
judgment of what radar really 
is, what it can do, and what it can 
be expected to do in the future. 
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