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AN guestions corry egual ks

FIVE guestions to be arrempted, but not more than two from Section A,
Scotion A is common (o all trades.
Section B is applicable 1o wireless trades,
Section C is applicable to radar trades.

Cendidates may attempt gquestions appliveble 1o rades other than their cwo.
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SECTTON A
Commaon to all Trodes

Nt miore than TW0 guesiions fo be answerad fronn 1y section

(@) Draw the circuit dingram of a tetrode anode and screen modulated radio frequency
power amplifier, suitable for wse in g wireless transm itter operating in the bt band,
Include in the circuit diagram a push-pull a.f, modulator srage.

{6} Sketch, on separate time scales, the wavelorms of grid voltage, anode vollage and anode
currert for an amplitede modulated r£. power amplifier.  Show relative phase relation-
ships und reforence levels.

() State the advantage of vsing—

(i} anods and screen modulation with a telrode valve, mstead of simply anode
maodulation, and
(ii) a push-pull stage as modulator instead of a single valve stage.

() An anode modulated r.f. power amplifier produces un unmodulated carrier power of
950 watts. Meglecting losses, calculate the modulator power required Lo achizve
100 per cent. modulation depth.

Diraw the circuit disgram of an 1.0 amplifier followed by a combined detector-delayed a.g.c.-

audio frequency amplifier using a double diede-triode valve.

{) Show the connections helween the w.ec. circuit and the erid of the L valve, and
indicate tvpical values for operation with 4 463 Ko's intermediate frequency in a broad-
cast bt recelver,

(#) Number the components in your diagram and lis! those asseciated with the following:—

{i) filtering the w.f. signal from the a.g.c. line,
{ii) w.g.c. delay voltage, and
{iii) a.[. amplificr bias,
(¢) Sketeh, on the same axes, lubelled graphs showing changes of receiver output with
change of aerial input voltage for receivers employing :—
{i) no g, action,
{ii) simple a.g.c. action,
{iii) delayed a.g.c. action, and
{iv) amplified delayed a.g.c. action.

() Explain why it is nol pussible 1o achieve absolutely constant outpul, even for smull

chungss of input signal.



3 () Explain why the output voltage of a power supply unit will change if the load current
drawn from it changes,

(/) Describe, with the aid of simple circuil diagrams, how:—
i) a valve, and
(i) a magnetic amplifier (saturable reactor)
may be used ws un automatically varable  voltage dropper ™ in & power supply
stahilizing circuit,
fr) (i) Diraw the circnit of a three-phase full-wave rectifier.  Show on the cirenit the path
of the charging current of the reservoir capacitor when one phase of the a.c. supply
is at its peak positive value,

{ii) Compare the components used in three-phase and single-phase rectifier filter cireuits
with reference to physical size and component values,

(i) Describe with the aid of a diagram the construction of a simple thormal delay
switch s used in power supply time delay circuits.

SECIION B
Wircless Trades

2. (g} (i) Draw the circuit diagram of a reactance valve modulator.
{ii) Indizate on the diagram the three most important factors affecting the reactance of
the cireuil.
() (1) Explain, wilh the aid of annotated waveform sketches, or otherwise, why frequency
modulation is similur to phase modolation.
(i} Define modulution index for a f.m. signal.

(i1} State the offeel of 8 change in amplitude of the modulating signal on the depth af
modulation of an a.um. signal and on the modulation index of a fn. signal.

i) (i) Describe briefly how amplitude modulation depth cun be shown on en osalloscope
jolher than by simply displaying the modulated signal on a lingar trace). E=xplain
1y which electirodes of the escilloscope the necessary signals must be applied.

(i) Sketch the patterns which would appear an the oscilloscape for firat, 100 por cent.
distortionless modulation, sceond, A0 per cent. distortionless modularion, and third
over madulation

{111} Write down the frequency components in the putput of 4 bulunced modulator for an
inpul signal ol [regquency [, and an input signal of frequency f,.
[F.T.0.
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3. {a) (i) Draw the circuit diagram and explain the action ol a pulse width modulator.

(i) Explain, with the aid of waveform sketches, how a differentiating circunt may be used
with this circuit to produce pulse position modulation.

{£) (i) Draw the circuit diagram of a free-running anode-coupled multivibrator.

(i) In the multivibrator circuit the cut-ofl voltage for each grid is —30'Y and when the
valves conduct, the anode voltage falls from 200 Y to 100 V. Skeweh the vollage
waveform at one grid indicaling voltage levels.

{iii) Draw a block diagram of a simple pam. transmitter, and indicate which stage
might be a multivibrator.

6. (a) Show, by means of a block diagram, how two teleprinters can be made wo modulats
simultaneously an am,, hf transmitter. Show on the diagram all necessary stages ol
the trunsmitter a8 well ag the drive equipment. 17 the fingl radiated carrier frequency is
to be 25 Mo/s, indicale lvpical operating frequencies in the important stages.

(&) (i) Sketeh the eireuil diagram and explain the action of a simple band-pass filter.

{i1) State the conditions which must be fulfilled for a vollage source to be matched ta u
load via a filter,
(iii} Explain what is meanl by the term characteristic impedance of a lilter.

(r) Explain, with the aid of filter responsc curves, why twoe balanced modulators and two
sets of filters are sometimes vsed to produce a singlz sideband signal.
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With reference to the circuit of Fig, 1,
(1) Explain how you would tune Lo resonance and adjust the loading on a rransmitter
power amplifier stzge.  Include in your answer graphs of vadaton of ancde

vurrent and movement of tuning control for both lizhtly loaded and heasily

loaded conditions.
(i) Give two condilions which must be satisfied lor the stugge 1o be carrectly Inaded,
(&) Draw circuils to show how the output stage of a high power hof. transmitter can be
connected Lo —
(i) a balanced feeder, and
(i) & coaxi! cable,
Arrange each circnit so that harmonics will be suppressed,
{r} A 300 ohm transmission line is to be matched to an aerial whose | nput resistance is
L300 ohms and which is to radiate at 20 Mes, Calealate the characteristic impedance
and the lengtk, in metres, of a Quarter-wave transformer which would maich the line
Lo the aerial.

lp.T.0.
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Two of the limiting factors in long distance communications are selective fading and
receiver nodse.  Selective fading may be overcome by the use of spuced diversity receplion,
and receiver noise may be reduced by special techniques.

() Explain how sclective fading ocours,

{#) Describe how spaced diversity receplion overcomes the elfects of selective fading.

{¢) Explain why automatic pain control cannot overcome the effects of selective fading,
() Define and cxplain the sipnilicance of noise factor of a receiver.

SECTION C
Radar Trades

i) A magslip resolver is sometimes used in the preduction of a PP, display on a fixed-coil
cathode ray tube,

(i} Drraw a simple circuit diagram showing a magship resolver used in this way and
indicate the input and output connections,

(ii} FExplain, with the aid of suitable current waveform sketches, how the magslip
resolver produces a rotating radial truce on the ¢rt, screen. The need for
switched clamps may be ignored.

{#) The output from « ringing cscillator is wsed Lo provide range markers on a P.P.L display.

(1) Draw a labellzd block schematie diagram of an arrangement suitable for producing
runge markers, and sketch the output waveform from each block.

{i1) Calculate the frequency of the ringing oscillater if the markers are to be spaced al
intervals representing 20 nautical miles,

iy A PP display will be conflused by the prescnec of clutter.
{1) Deseribe a simple circuit which may be employed to reduce the elfect of clutter.

(i) Explain. with the aid of sketches of tvpical inpur and outpul waveforms, the
operalion of this circuit.



10, {a) Deseribe, with the aid of labelled diagrams, the construction of:

(1} & trigatron, and
(31 un artificial transmission line,

(%) The modulalor cireuit of a ceatimetric radar (ransmitter includes a delay line, a
trigatran and a pulss transfurmer. The deluy line charges to 8 kV from a 4 kY power
suppdv.

i) Draw u circwit diagram of the modulator.

(i) dlate the condition required for o pulse ol 4 kY amplitude to be supplied o the
load when the line discharges.

{iif) Explain the operation of this circuit, i
(e} (1) State three functions of the puise ransformer used in the modulator eireuit
deseribed above,

i1t} Digseribe two features in which a pulse transformer differs from a normal iron-cored
power Lranstormer.

(o} A veliage generator provides a symmetrical sguare wave with amplituds limits of
+350W und - 2DV, From this waveform it is necessary to derive the Tollowing
".-'r'ﬂ‘r'[.‘f-{'lrl'l'ﬁ.'—

i) a square wove belween the limits of O to — 100 volts,
(1) i square wave between the limits of 10 to —20 volis, and

{iii) & series of negative-going pips of amplitude 100 valls,
Dyrawe (he cireuits required 1o produce each of the above outpuls.

{5) Explain the operatinn of each of the circuits you have drawn in answer 10 (g) above.

{e} (1) Druw the circuir ol a phantastron time-hase penerator.

(1) Sketch the vollage wavcforms at the anode and sereen grid of the phantastron.
Show in your diagram the Ume relationship between the wavelorms.

(iii} Describe one methad by which a diodz may be used to vary the rundown time of
the anode wavelorm.

BT,
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12, {a) i) State the reasan for using additive mixing rather than multiplicalive mixing in radar
receivers,
(i1 Draw the civonit diagram of an addiiive mixe s which utilises ¢ tricde valve, indicating
the inpul and ocutput conneclions,
{iiih Briclly caplain the operation of the circuil which veu have drawn. with parcicular
refarance Lo inpur coupling and bias used.

{8y (i} Stute three reasons why crysral mixers ure preferable to valve mixers in microwave
recaivars.

{11 Sketeh a labelled diagram of u waveguide erystul mixer, Shew the positions of the
loeal aseillator coupling davice and the crystal with respect 1o the browd and nurrow
sides of the waveuide,

(00 With relerence to yeur divgram stare whal adjustment would be carried out T2
change the amplitude of the injected local oscillator signal.

(¢} With reference 1o the crystal mixer drawn in answer Lo part () state the path taken
by —
(1) the LI current, and

(1) the signul current.

13, 1e) 400 Tiraw the eircuit disgram af a typical R C coupled viceo amplifier which incor-
porates & low-lreyuency compensating network,
(i} Cxplain why such a compensating network may he needed in a video amplilier.
(iii) Fxplain how the network achicves low-frequency compensation and indicate, wich
the aid of wavelerm sketchas, the improvement n the video pulse shape which the
netwark can produce. .
[y Directly-conpled amplifiers may be used 1o amplify low frequency signals,
(i) State und cxplain lwo disadvantages of the third-rail tvpe of direct-coupled
amplifier.
fii} Sketch the circuil ol a direct-couplad, two-slage amplificr employing a soff valve
and explain the circuit operaon.

{¢] State and explain seeee factors which influgnce the choice of the intermediate frequency
in u radar receiver.
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