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On the Beam-2 
The Second Article of a Shot] Series Explains How an Aircraft is Landed, Using 
the " Standard " Beam Approach System? By FRANK PRESTON 
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Fig. i—This diagram shows one procedure used in landing 

-Back Beam an aircraft fitted with "Standard Beam" Approach. The 
diagram is not drawn to scale. Fig. 2—The reason for the c cone of silence " directly over the aerial system of the main beacon is explained by the vertical radiation pattern. 

THE marker receiver is fed through a simple tuned 
matching unit from a half-wave dipole aerial. The 
aerial consists of two copper rods mounted in 

protective insulating mouldings, these being provided 
with mounting brackets. This dipole is mounted on the 
lower surface of the fuselage, and if the aerial is not of 
metal-skin construction, a metal foil reflector is fitted 
above the aerial; such a reflector is normally embodied 
by the airframe manufacturer. A coaxiat feeder is 
employed to connect the dipole matching unit to 
the marker receiver. 

Having now gained a general impression of the S.B.A. 
system, it is of interest to see how the equipment is 
employed by the pilot of an aircraft. There are, in fact, 
various methods of making a beam approach, but an 
outline of only one will be given. 

First, it is necessary to understand what information 
is required by the pilot, or navigator, of an aircraft 
in which it is intended to use S.B.A. It is obvious that 
he must have 'a list of airfields at which S.B.A. facilities 
are provided. He must know the positions, in terms of 
latitude and longitude, of the airfields and also know the 
bearing, in degrees, of the main beam ; the latter is the 
same as the bearing of the runway, of course. 

It is also necessary to have details of the frequencies 
used for the main beacons at different airfields (the 
frequency used by all marker beacons is the same— 
38 m/cs) or, in the case of a main receiver of the pre- 
tuned type, to know the selector-switch settings appro- 
priate to the frequencies used on different airfields. 

In addition, information is carried in respect of beam 
coding. This takes the form of a two-letter call-sign 
which serves to identify the airfield. As mentioned 
elsewhere in this series, the steady tone modulation 
is discontinued for a few seconds at intervals and the. 
two reflectors are left 41 open." The main-beacon output 
is then automatically keyed, by means of a so-called 
code-sender, with the morse characters of the two letters 
forming the call-sign. Due to the reflectors being out 
of action while the code-sender is in operation, the 
aerial radiates omni-directionally, which means that the 
pilot of an aircraft fitted with S.B.A. can hear by the. 
call-sign whether he is in any of the " zones." 

When a pilot decides to make a beam approach he 
switches on the receivers by ifteans of the switch on 
the pilot's control panel. This must be done at least 
20, and preferably 30, minutes before the approach is 
to be made, in order that the receivers may reach their 
normal working temperature. This is especially 
important in the case of a pre-tuned main receiver, for 
there is an inevitable frequency drift as the set warms 
up after first switching on. It should be mentioned in 
passing that the receivers must be given a similar time 
to warm up before any tests or adjustments are made 
by the wireless mechanics during the ground servicing 
of the equipment. 

Onceihe receivers have reached their-normal operating 
temperature the pilot flies his aircraft, using normal 
navigational aids, until either the dots or dashes of the 
main beacon are heard. Then, knowing the bearing of 
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the inn in beam, he sets a course that will take him directly 
across it at right-angles. (See Fig. imposition i) Immedi- 
ately the aircraft passes from the twilight zone to the 
cqui-signal zoikv the navigator sets his stop-watch ; he, 
then times the run across the equi-signal zone (Fig. i 
position 2). Having crossed the beam, the pilot makes 
a 180-deg. turn and flics back across the beam. He 
then makes a third timed crossing of the beam on a 
line parallel to the first. By making the two timed 
crossings in the same direction no account has to be 
taken of the prevailing wind. By comparing the two 
times, the navigator can tell the pilot the direction of 
the main beacon, as he knows in which direction the 
beam width is the lessor. If the beam angle is known, 
he can also estimate the distance of the aircraft from the 
beacon. 

The process of timing the beam crossing is known as 
" measuring the beam," for reasons which will now be 
obvious. 

After the second timed crossing of the beam, the 
aircraft is again turned toward the equi-signal zone 
and flown along the beam, over the two marker beacons 
(Fig- i> position 4). As the aircraft passes over the outer marker the slow 700 c/s dashes are heard for about 
six seconds, and then as the inner marker is crossed 
the quick 1,700 c/s dots arc heard for a similar period 
of time. When the indicator unit is fitted with neon 
indicators, that on the left will be seen to glow during the 
period of passing through the beam from the outer 
marker and that on the right will glow while crossing 
the inner marker. 

As the aircraft continues on its course the steady 
1,150 c/s. note is lost for a few seconds during which 
the aircraft is passing through the " cone of silence " 
directly over the main beacon. This cone of silence is 
due to the radiation pattern of the main-beacon aerial 
assembly, illustrated in Fig. 2, In fact, there arc two 
silent points—one of which is due to the delayed action 
of the A.V.C.; the two are close together, and the 
second one is not of any practical significance. 

After passing the cone of silence the pilot continues 
for a few minutes on the same course, along the " back 
beam " ; as there are no rearward reflectors, radiation 
of the beam' takes place both in front of, and behind, 
the aerial system. Another turn is then made, to bring 
the aircraft back on to the centre line of the cqui-signal 
zone, but pointing in the opposite direction (Fig. 1, 
position 5). The aircraft is flown back over the main 
beacon again, and then over the inner and outer markers. 

Having passed the outer marker (F'ig. 1, position fi) 
the pilot brings his aircraft round for the actual 
approach, meantime losing height as necessary, so that 
the aircraft is at approximately fiooft. when passing 
over the outer marker on his final " run in " (Fig. 1, 
position 7). After checking his height over the marker 
he commences to lose height at such a rate that his 
altitude when passing over the inner marker will be 
between 50 and 100ft. (F'ig. r, position 8). 

The correct rate of descent is, of course, governed 
by the speed of the aircraft; this is normallv the lowest 
safe cruising speed. During his actual approach the 
pilot may find it necessary to correct course occasionally 
to keep the aircraft in the cqui-signal zone. The need 
for correction would b(^evident, due to the change in 
the received signal as the aircraft deviated into a twilight 
zone. 

After passing over the inner marker, which, is near 
the end of the runway, it should be possible to continue 
at the same rate of descent, and to make a safe landing. 
It is to be noted that the beam is not very much w:ider 
than the runway at the end remote from the' main beacon, 
and therefore that the aircraft must be fairly well in line 
with the centre of the runway if a good approach has 
been made. 

If at any stage of the procedure outlined it is found 
that an error has been made, a fresh start should be 
made, repeating the same procedure after correcting the 
error. Although the process of making a beam approach 
may seem long, it can be done in about ten minutes by 
an experienced pilot. 

It is possible, instead of measuring the width of the 

beam as described, to ascertain the direction of the 
main beacon, after locating the cqui-signal zone, by 
turning the " normal-test" switch to "test," and 
flying along the beam. If the aix'craft is approaching 
the main beacon the needle of the signal-strength meter 
on the indicator unit will slowly rise ; if flying away 
from the beacon the needle will slowly fall. ' 

Should the aircraft fly first into the back beam this 
is at once evident from the fact that dashes are heard 
when on the left and dots when on the right of the 
equi-signal zone. In addition, the marker beacons are 
not heard unti) the aircraft has passed through the 
cone of silence. 

At this point it may be mentioned that S.B.A. beacons 
are sometimes used as navigational aids purely and 
simply. That is, the pilot may fly hlong the beam as 
a means of reaching his destination, even though the 
weather conditions are good, and it is not necessary to 
use the S.B.A. system as an aid to actual landing. In 
a case such as this no use is made of the marker beacons. 
It has been said that a pilot who is expert in the use 
of S.B.A. could find his way to any point in the British 
Isles, in zero visibility, and without any navigational 
aid other than his S.li.A. receivers. 

Another point which is of interest from the pilot's 
point of view is the system of keying the main beam. 
Many pilots prefer what is known as " A-N " keying 
to the " dot-dash " keying described. With this system 
the morse letter A(—) is reflected to one side, and 
the rnors? N (—) to the other. The dots and dashes 
are so phased that they interlock in the equi-signal 
zone. For this type of keying it is necessary only to 
modify the reflector switching cam. 

The A-N keying is preferred on the grounds that it is 
easier for the pilot, especially when tired, to differentiate 
between the letters than between dots and dashes. 

When A-N keying is used the approach must be made 
aurally only, as the kicker meter cannot differentiate 
between the two letters. 

A SMALL TRICKLE CHARGER 
USING a bell transformer I recently constructed a 

trickle charger using a vibrating' reed system. 
The rectifier itself consisted of an armature and 

contact, a small electro-magnet,'and a permanent magnet. 
The armature can be obtained from an old electric bell 
or buzzer. The Clectro-magnct is about ?in, long. A 
moving-iron speaker magnet was used having a space 
of i£in. between the poles. The holes in this type of 
magnet enable it to be screwed directlv to the wooden 

AC Output 230 v. variable Input Resistance Approx 7SI 
Armature 

ContactA 

& « 
t/ectro Bell Transf'r. 8v. ^ magnet 5v. 

Torch Bu/b Permanent Magnet 
Small trickle charger 

baseboard, which in my case was ^in. thick and about 
6in. x Qin. The electro-magnet was fixed by screwing 
a strip of metal over it, and it was mounted between 
the poles of the magnet, its core touching one of them. 

The electro-magnet is energised by current taken from 
the 3-volt winding, a torch bulb being used as a series 
resistance. Current from the 8-voIt winding was rectified 
by the vibrating armature and contact. 

The accumulator is connected across the output 
terminals after their polarity -has been determined. 

The maximum current obtained was .V amp.—H. W. 
Everitt (Ongar). 




