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CHAPTER 18 

BEAM APPROACH AIRCRAFT EQUIPMENT 

1. Purpose.—To enable a pilot to approach an airfield on the correct 
track, and to maintain that track up to the moment of landing, in conditions 
of bad (or nil) visibility. The equipment is remotely controlled by the pilot. 

2. Equipment :— 

(i) Main beacon receiver, R.1124A. 

(ii) Main beacon receiver, vertical aerial system. 

(iii) Marker beacon receiver, R.1125A. 

(iv) Marker beacon receiver, horizontal dipole system and matching unit. 

(v) Pilot's control unit. 

(vi) Visual indicator on pilot's dashboard. 

(vii) Power unit. 

(viii) Junction box, type 7, and breeze cable harness. 

(ix) Junction box, type 9, or " mixer box ". 

(x) Coaxial cable connectors— 

(a) Type 57, main receiver to aerial. 

(b) Type 86, marker receiver to aerial. 

3. Frequency Range.—R.1124A ; six-spot frequencies in the band 30.5 
to 40.5 Mc/s. R.1125A ; pre-set to 38 Mc/s. 

4. Valves.—(Brimar valves are used throughout).—R.1124A ; R.F., 
V.R.106 vari-mu pentode ; F.C., V.R.107 pentagrid ; I.F., two V.R.106 ; 
second detector, V.R.108 pentode ; output, V.R.109 triode. R.1125A ; 
detector V.R.108 ; output, V.R.108. Power unit (neon stabiliser), V.S.110A 
or S.130. 

5. Power Supplies.—Motor generator, permanent magnet type with 
smoothing equipment, starting relay, H.T. fuse, and a neon tube, for providing 
a stabilised H.T. voltage. 

Input, 11 volts, 6.5 amps. Outputs, 13 volts, 1.8 amps L.T., 200 volts 
50 mA H.T., stabilised line 120 volts ; speed, 5,000 r.p.m. 

There is also a power unit for use in aircraft with 24-volt systems, providing 
the same outputs. In this case the input is about 22 volts, 3.5 amps. 

Note.—Inputs should not be allowed to exceed 

(i) 12-volt system, 7.5 amps. 

(ii) 24-volt system, 3.75 amps. 

6. Aerial Systems.—(i) R.1124A ; retractable vertical rod (normal length, 
3 ft. 11 in.), connected to receiver by a 90-ohm coaxial cable. When specified 
by the makers a loading coil must be fitted. 

(ii) R.1125A ; horizontal dipole, two i-in. tubes, each 39 in. long, enclosed 
in a bakelite housing. Fitted fore and aft on the fuselage, coupled by a 
coaxial cable and matched by a tapped tuned circuit (matching unit, type 8). 

7. Circuit (the block schematic diagram (fig. 88) indicates the general 
principles of the equipment).—(i) R.1124A ; the aerial, R.F. anode, F.C. grid 
and oscillator circuits are each tuned by six pre-set condensers (24 condensers 
in all). 
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The oscillator anode H.T. is taken from the stabilised line and a variable 
series resistance provides the fine tuning control, giving a frequency variation 
of something between 40 and 60 kc/s. 

The I.F. stages are tuned to 7 Mc/s band, width 60 kc/s, and a 10,000 ohm 
resistance is switched into the cathode circuit of the first I.F. valve, when 
the " test/normal " switch is at " test ", giving a considerable decrease in 
gain. The " test " position is used for tuning purpose, limiting the input to 
the second detector to such an extent that the A.V.C. is inoperative. In the 
" normal " position the 10,000 ohm resistance is shorted. An A.V.C. system, 
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which is especially designed to deal with the unusual type of signal, is incor-
porated, and A.V.C. is applied to the R.F. and both I.F. stages. 

Note that the triode output valve does not deal with A.F. It is merely 
a D.C. amplifier whose job is to operate the " course " meter in the visual 
indicator. The 1,150 c.p.s. main beacon signals are amplified further and fed 
to the telephones by the output valve of the marker beacon receiver. 

The volume control is a potentiometer arranged across the output trans-
former of the second detector, providing a variation of input to the common 
output valve in the marker receiver. 

(ii) R.1125A ; a two-valve receiver employing two R.F. pentodes, a 
detector and output. The grid circuit detector is used in a Hartley circuit, 
the screen being fed from a fixed potentiometer between stabilised line and 
earth. This allows a small fixed reaction, giving good sensitivity. 

The output pentode amplifies both main and marker beacon signals. There 
is no control of the volume of the marker beacon signals which come through 
very loudly. 

The output transformer has three secondary windings across one of which 
the telephones are connected. The other two windings are each a part of two 
tuned circuits, one tuned to 700 c.p.s. and the other to 1,700 c.p.s., and 
across the respective capacities are connected the neon indicating lamps ; 
there is a potentiometer across each tuned circuit, providing a priming voltage 
for the neon lamps from the stabilised H.T. line. 

8. Pilot's Control Unit.—(i) The " on/off " switch closes the supply circuit 
to the starter relay in the power unit. 

(ii) The " test/normal " switch, used when tuning, stops A.V.C. action. 
(iii) The frequency selector switch has six positions and permits selection 

of any of the frequencies to which the R.1124A is set up. The switch is 
remotely controlled by the pilot. 

(iv) The fine tuning control varies the oscillator H.T. 
(v) The volume control only varies the main beacon signals. 

9. Junction Box Type 9, or Mixer Box (fig. 88A).—Only used in large 
aircraft where I/C is essential at all times. A three-position switch gives the 
following arrangements :— 

(i) B.A. ; pilot on beam approach only (used when the pilot is actually 
making the approach). 

(ii) Mix ; intercommunication and beam approach. 
(iii) I/C ; intercommunication only. 

10. Visual Indicator.—Provides visual indications as follows :— 
(i) Course ; horizontal scale. 

(ii) Glide path ; vertical scale (not used in R.A.F.). 
(iii) Neon tubes ; two neon tubes marked I = inner and 0 = outer, which 

strike when the respective marker beacon signal is received. 
(iv) The course meter is a centre zero moving coil micro-ammeter, which 

provides the " turn right ", " turn left " and " on course " indications. 
When flying in DOT sector (i.e. to LEFT of beam) the pointer 
kicks RIGHT. When flying in DASH sector (i.e. to RIGHT of 
beam) the pointer kicks LEFT ; hence, the meter is commonly 
known as the. " kicker meter ". When flying ON the beam (i.e. in 
the equi-signal zone), the pointer remains in the centre position. 
The desired effect on this meter is achieved by shaping the pole 
pieces and the former, so that the pointer kicks quickly off centre, 
but returns slowly. 

(v) The indicating neon lamps for the marker beacons are initially primed 
on the ground ; thus when the aircraft passes through the zone of 
signals from a marker beacon (say the outer), then a voltage is 
developed across the circuit tuned to 700 c.p.s., and this additional 
voltage is sufficient to strike the appropriate neon lamp. 

Note.—In all cases the visual indications are supplementary to distinctive 
aural indications. In later receivers (R.1125B) neon lamps are not used. 
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FIG. 88a.—Junction box, Type 9. 

11. Test Oscillator, Type 12 (fig. 88B).—Uses same principle as marker 
nsmitter. Has C.O., R.F. mod., mixer-output and A.F. modulator stages, 
triodes. 

FIG. 88a.—Block diagram test oscillator, Type 12. 
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Gives crystal stability with M.O. flexibility of tuning, since it has C.O. 
and M.O. circuits working into a " mixer " valve, which has its circuit tuned 
to the desired sideband frequency. 

The frequency range is 30 5 to 40 5 Mc/s, with two crystals. The crystals 
are ground to one-third of the desired frequency (i.e. about 11-13 Mc/s), 
and have a preponderance of third harmonic vibration. 

The power supply is from 100-200 volts, 40-60 c.p.s., A.C. mains. 
A battery-driven (11-volt) motor alternator may be used if necessary. 

A small dipole aerial plugs into sockets provided. The R.F. modulator 
tunes from 2- 5-5- 5 Mc/s, and can be set to within 5 kc/s. A.F. modulation 
is provided on 1,150, 700 and 1,700 c.p.s. Each stage may be disconnected, 
or a milliammeter inserted, by means of removable two-pin links. 

12. Setting up Test Oscillator.—(i) Main and A.F. modulator switches 
" off ". Insert dipole aerial. 

(ii) Remove links of R.F. modulator and mixer stages. 

(iii) Select the appropriate crystal from the calibration chart and plug into 
socket marked " crystal in use ". 

(iv) Set crystal tuning condenser to appropriate mark and the reaction 
control to maximum. 

(v) Insert mains plug and switch on. Pilot lamp should light. A 15 minutes 
warming-up period should be allowed. 

(vi) Rotate crystal condenser until an upward kick is observed in grid 
current meter M.1. 

(vii) Rotate the condenser through the tuning position and turn the 
reaction condenser to its minimum position. The steady off-tune deflection 
on M.1 should fall to zero, and the meter deflection rise sharply to a peak of 
0.2 to 0.5 mA on passing through the tune position. Set crystal condenser 
to give maximum deflection. (Too much reaction will give rise to unwanted 
frequencies, and too little reaction will cause the oscillations to stop when 
the additional load of the modulators is applied.) 

(viii) Check neutralising by rotating the output tuning condenser ; no 
deflection should be observed in grid current meter M.1. (The dipole aerial 
should be removed for this test.) 

(ix) If required to neutralise see that mixer link is out and set neutralising 
condenser to maximum, anti-clockwise position. Turn neutralising condenser 
until rotation of output condenser does not affect the reading of the grid 
current meter M.1. 

(x) Insert mixer link and tune with output condenser for maximum in 
aerial meter, approximately 100-150 mA. 

(xi) Set R.F. modulator to required frequency by means of calibration 
card, and switch to correct range. 

(xii) Insert R.F. modulator link. Note setting of output condenser, then 
rotate it towards zero. A peak of approximately 50 mA should be observed 
corresponding to the lower sideband. Rotate the condenser towards the 
other end of the srale, and another peak of approximately 60 mA should be 
observed, corresponding to the upper sideband. Set condenser to sideband 
required. 

(xiii) Switch on R.F. modulator and select the modulation frequency 
required by means of the tone switch. 

(xiv) Check that the crystal is still oscillating. 

13. Setting up R.1125A.—(i) Set up test oscillator to a frequency of 
38 Mc/s, modulated at 1,700 c.p.s. and place it near to the marker dipole. 

(ii) Set the neon priming controls fully clockwise. Adjust the tuning of 
the receiver and dipole until an output of 20 mW is obtained in a 20,000 ohms 
load. This corresponds to a reading of 20 volts on the 75 volts A.C. range of 
the universal avometer, and to 10 on the sensitive range (or 5 on the 
insensitive range) of the Taylor meter. 



(iii) Advance the inner neon priming control until the neon just strikes 
and maintains a glow. 

(iv) Switch test oscillator to 700 c.p.s. modulation ; the receiver will need 
to be slightly retuned to give 20 mW output. 

(v) Advance the outer neon priming control until the neon just strikes 
and maintains a glow. 

(vi) Switch test oscillator to 1,150 c.p.s. 

(vii) First tune dipole, then receiver, return to dipole and finish on the 
receiver. If necessary, to obtain a suitable reading on the output meter, 
move the test oscillator farther away, or close in the aerials. When tuning 
the dipole, see that there are two tuning positions ; if only one, compress 
the coil to bring trimmer to centre of travel. 

(viii) Check that the correct frequency has been tuned in by rotating 
output of the test oscillator and ensuring that the sideband required gives 
the maximum output in the receiver. 

(ix) Check that the neons operate on 700 c.p.s. and 1,700 c.p.s. with the 
maximum obtainable signal. Ensure that only the correct neon strikes. 

Note.—The equipment should be switched on and the marker receiver 
tuned before the main receiver. The lid should be in place. 

14. Setting up R.1124A.—The main receiver should be given half-an-hour 
warming-up period before tuning :— 

(i) Set the volume control to maximum, pilot's fine tuning to the centre 
position and normal/test switch to " normal ". 

(ii) Set trimmers approximately for each range by the reference marks 
(red, 40 Mc/s ; black, 30 Mc/s). 

(iii) Set oscillator trimmer screws on the trimmer plate about midway 
(i.e. head of screw just below nick). 

(iv) Set up the test oscillator on the desired frequency for range 1 with 
1,150 c.p.s. modulation, and place in best position for type of aircraft 
used. Usually this is just beyond the wing tip. 

(v) Put range switch to range 1 and adjust oscillator trimmer until signal 
is heard. A non-metallic trimming tool should always be used and, 
as this will still alter the setting, the trimmer should be turned 
slightly anti-clockwise from the tuning point until the signal is 
about half its maximum value. The signal should return to maximum 
when the tool is removed. 

(vi) Tune R.F. secondary, R.F. primary and aerial trimmers (in that 
order) for maximum signal. Check that correct frequency has been 
tuned in, by rotating output tuning of the test oscillator, and 
ensuring that the sideband required gives the maximum output in 
the receiver. 

(vii) Set normal/test switch to " test " and complete the alignment with 
an output which must not exceed 0.5 mW in a 20,000 ohms load. 
This is indicated by a reading on the universal avometer of 10 volts 
on the 75 volts A.C. range and a reading on the sensitive range of 
the Taylor meter of 5. If the reading is greater than this the 
A.V.C. will be operative and will flatten the tuning response. To 
decrease the signal the test oscillator should be moved farther 
away or the aerials closed in. (Altering the main aerial will affect 
the frequency, and the volume control only affects the A.F. output 
so that the A.V.C. will still be operative.) 

(viii) With the three R.F. circuits aligned, the oscillator should be finally 
tuned by means of the vernier trimmer on the plate. Do not touch 
the R.F. secondary trimmer after the oscillator is finally set. 
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(ix) Check that the signal is at maximum when the pilot's fine tuning 
control is at zero. The needle should fall equally on either side. 
If it rises on the positive side the oscillator frequency should be 
increased, and if on the negative side, decreased. The oscillator 
frequency can be increased by turning the vernier screw on the 
trimmer, clockwise. 

Note.—Universal avometer (test meter, type D), 20 mW = 20 volts on 
75 volts A.C. range. 

Taylor meter (output, meter type 4), 20 mW = full scale on 
sensitive range. 

Microphone tester, type 1, 20 mW = 6 volts. 
(Connect one of these meters across telephone terminals.) 

15. Servicing.—(i) Check battery volts (if glide meter rises to half scale 
immediately on switching on battery, polarity is reversed). 

(ii) Ensure breeze harness is not chafing at any point. Breeze plugs 
correctly inserted and screwed right home. Clean pins when necessary with 
carbon tetrachloride. 

(iii) Ensure aerial feeder cable joints properly made and locking rings 
firmly screwed up ; retractable aerial moves freely ; contact plate and brush 
of retractable aerial clean and making good contact. 

(iv) Close attention must be paid to aircraft bonding ; dipole matching 
box bonded to airframe and free from dirt and moisture. As this is mounted 
in the belly of the aircraft, trouble frequently arises due to oil from the 
hydraulics, or water collecting about it. 

(v) Check neon stabiliser by switching on and off and noting that neon 
re-strikes. Then by checking voltage between high potential end of marker 
receiver screen potentiometer, and earth. If this voltage is greater than 
125 volts the neon should be changed. 

(vi) Ensure frequency selector switch operating freely and correctly. Check 
freedom of Bowden remote control movement. Switch on ; rotate range 
switch. Loud clicks should be heard, and course meter should deflect slightly 
with each make and break. 

(vii) With the equipment switched on but no signal, the glide meter should 
read no higher than the lowest dot on the scale. If it does so, replace the 
V.R.108. (It may still be used in marker receiver.) 

(viii) With normal/test switch to " normal ", the glide meter should not go 
off the scale at top ; if it does, suspect one of the V.R.106 valves. 

(ix) Check course meter control. This should be set at the mid-point 
and meter should not overthrow. Check course meter connections by noting 
that with an increase of signal the meter kicks to R, and with a decrease to L. 

(x) Power unit must always be mounted horizontally, since it has no end 
thrust bearings. Never remove armature. Clean commutators regularly. 
Trimmer condensers frequently develop faults and they should be frequently 
checked, ensuring that they are smooth in action and free from noise. 

(xi) Check receiver free from noise under vibration conditions. 

(xii) If heaters glow, but no signals, examine H.T. fuse and check polarity 
of 12-volt input. 

(xiii) If glide meter reads three-quarter scale deflection or more with no 
signal, check A.V.C. line to earth for short circuit. 

(xiv) Instability—check C.30, C.28, C.11, C.7, for open circuit. 

Note.—Equipment with M.2 modifications completed is marked with a 
red band. Unmodified and modified pieces of equipment must not in any 
circumstances be used together. 
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16. Test Oscillator Type 12A 
A schematic diagram of the Test Oscillator Type 12A with its connecting 

cables is shown in Fig. 88C. This equipment replaces the T.O. Type 12 for 
setting up and testing S.B.A. receivers R.1124 and R.1125 series. Eight 
crystals control eight spot frequencies within the range of 30.0 to 41.0 Mc/s ; 
actual crystal frequencies being 3.750 to 5. 125 Mc/s. 

A single tuning control tunes two frequency multiplying stages, final 
adjustments being made with the aid of a cathode ray tuning indicator (magic 
eye), operated by voltage due to grid current in the grid circuit of the doubler 
stage. 

The output stage is anode modulated with A.F. at either 1,700, 1,150 or 700 
c.p.s. selected by means of a switch. Output to the receivers is through 
special coaxial feeders and a portable attenuator unit. Alternative coupling 
units are provided for the marker dipole (see A and B, Fig. 88C). All these 
items are contained in a special transit case. 

Power is obtained from a 12-volt accumulator which supplies 6.3 volts, for 
valve heaters through a 3.2 ohm dropping resistance and also drives a small 
rotary transformer providing 200 volts H.T. for all stages. When T.O. 
Type 12A is in use the tuning procedure for the R.1124 and R.1125 receivers 
is the same as previously given in paras. 12 and 14 except that the position 
of the T.O. Type 12A with respect to the aircraft is unimportant, providing 
that the coaxial cable is not stretched or kinked. Reference to the position 
of the Test Oscillator in the above-mentioned paragraphs should therefore 
be ignored when using Type 12A. 

The Test Oscillator must first be set up to 38 Mc/s and the correct cables 
and fittings used to set up the R.1125 Marker Receiver. When this is satis-
factorily completed the Test Oscillator must be re-set to a frequency between 
30.5 and 40.5 Mc/s and the R.1124 Main Receiver tuning carried out. 

When the signal becomes audible on tuning the receivers, reduce the Test 
Oscillator output by use of the volume control on the Attenuator Unit ; 
not by varying the Test Oscillator position as when using Type 12. 

17. Setting up Test Oscillator Type 12A for R.1125. 

(i) Check that the 12-volt accumulator is serviceable and connect the 
leads from the Test Oscillator input socket to the accumulator, with 
correct polarity. (The positive accumulator clip is marked red.) 

(ii) Switch on and allow a five-minute warming up period. Observe that 
the generator is running and that the tuning indicator glows green. 

(iii) Connect the 61 ft. 3 in. cable between the Test Oscillator output socket 
and the left-hand socket of Attenuator Unit Type 6. 

(iv) Connect the 22 ft. 0 in. cable between the right-hand (red) socket of the 
Attenuator Unit Type 6 and the loop coupling unit (A on diagram) ; 
ensuring that the latter is clipped on the left-hand side of the matching 
unit as high as possible to ensure sufficient coupling. The cover 
must be removed for this operation. If the matching unit is 
completely inaccessible use alternative lead (B) and hook the attach-
ment on to the centre of the dipole casing. 

(v) Set the switch on Attenuator Type 6, and Test Oscillator OUTPUT 
SWITCH to " MARKER ". Set the volume control on the Type 6 
unit to " MAX MARKER ". 

(vi) Move CRYSTAL SELECTOR switch to required crystal. 

(vii) Set the calibrated dial to approximate output frequency and finally 
adjust carefully for minimum shadow (maximum green) angle on the 
tuning indicator. 



(viii) Set the TONE SWITCH to the required frequency, usually 1150 c.p.s. 

(ix) Tune the R.1125 Marker Receiver as detailed in paragraph 13. 

Note. The two-pin plug and socket contacts on the coaxial leads are marked 
with red dots and must be connected so that the dots are adjacent. 

18. To set up Oscillator, Type 12A for R.1124 

(i) Remove the 22 ft. 0 in. cable and connect the 5 ft. 10 in. cable (with a 
red marked plug at each end) between the right-hand socket of the 
attenuator unit and the aerial socket of the main receiver in place of the 
normal aerial plug. 

(ii) Set the attenuator switch and Test Oscillator OUTPUT SWITCH to 
" MAIN ". Set the volume control on the Type 6 unit to " MAX 
MAIN ". 

(iii) Repeat operations (vi) (vii) and (viii) in paragraph 17. 

(iv) Tune the R.1124 Main Receiver as detailed in paragraph 14. Particular 
attention is drawn to (ii) as accuracy is important for ease of tuning 
when using Type 12A. 

(v) Remove the Test Oscillator plug from the receiver aerial socket and 
replace the normal aerial. Place the plug of the Test Oscillator lead 
on top of the aerial plug to give a small coupling from the Test Oscillator 
and re-adjust the aerial trimmer on the receiver for maximum output. 


