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Te BRIEF DESCRIPTION:

1«17 Receiver

The DCA type R20 Crystal Locked Communications
Receiver provides reception facilities for R.T., or M.C.W.
service at any one crystal-locked frequency in the ranges
200-400 kc. and 1.7 to 30 Mc. A Codan Unit DCA type CD3,
is fitted to the receiver for automatic muting under
unusable signal conditions,

Frequency Coverage

Any one spot frequency within the ranges of 200 to
400 kc and 1.7 to 30 Mc, may be selected. These ranges are
divided into five bands for each of which a separate coil
unit is available. Changing these coil units is fully
described in Section 3.17. later.

Range A 200 kc. - 400 ke.
Range B 1.7 Mc., - 4 Mc,
Range C 4 Ne. - 7.5 Mc,
Range D 7.5 Nec. - 15 Me,
Range E 15 Me. - 30 M,

Determination of Oscillator Crystal Frequency

The frequency of the local oscillator crystal bears
a direct relationship to the desired receiving frequency
and is determined in the following manner -

Let £ = Carrier frequency in kilocycles
Fo = Mixing frequency in kilocycles
Fx = Crystal frequency in kilocycles

Then Fo = £ + 455 ke,

Wnere Fo is less than 8,500 kc Fx = Fo
. - . ; . Fo
Where Fo lies between 8,500 & 16,000kc, Fx = >
T

e . A 0

Where Fo lies vetween 16,000 & 24,000kc, Fx = —
3

) P T ee s Fo
Where Fo liec between 24,000 & 30,455Kc., Fx = —Z

Note that Fx should always be selecved within the range 2

to 8.0 Mc., Two stages of H.F. amplification are provided

on the H.F., range and one on the L.F, range. These feed
into a pentagrid mixer with signal from the local oscillator.
The oscillator is crystal locked and is isolated from the
mixer by a ouffer amplifier, '
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There are tnree I.F. stages and the selectivity of
the I.F. channel may be varied by means of a selectivity
switch inside the chassis. This switch provides four
positions, "A, B, C & D" of increasing bandwidth, the "A"
position bringing into circuit a narrow band mechanical
filter, if fitted,

The output of the second detector is fed to the
audio stages vie a noise limiter that may be switched out
of circuit. The audio stages comprise essentially a limiting
amplifier, the gain of which is controlled by a bias voltage
applied to the first stage of the amplifier and derived
from the output cf a side-chain amplifier, The output of
this side-chain amplifier and thus the bias voltage applied
t0 the audio chain will vary in proportion to the level of
the input signal. An audio volume contrcl is fitted that
does not affect the action of the limiting amplifier, and
three audio outputs are availavle, these being -

600 ohms at 300 miliiwatts
600 chms at 3 i
150C0 ohms at 7 mil

A.G.C, voltages are applied from the output of the
A.G.C, rectifier to ithe R.F, stages, the mixer and the first
two I.F. stages, e input to the A.G,C. amplifier is taken
from the input to the third I.F. stage, amplified and fed
to the diode rectifier circuit that produces a D.C. voltage,
varying with the I.F. level, for application as A.G.C, Dpias,.
L comnection to the A.G.C, line is provided that enables
the receiver 1t e used in diversity reception. The R.F,
gain (sensitivity) control voltage is applied directly to
the A.G.C. line. 4n cutput of I.F. signal is provided
from the A.G.C. anmplifier circuit as input to the codan
unit,

A varisvie Ifreg
the output of wiicxu can be fed in
produce audio uveat es

A local remoiec switch enavles the transfer of
control of receiver scasitivi o

indicator functicns wr S
r long line ‘control systems. When set ror remote control
the local A.G.C. switch vecomes inoperative and A.G.C.

voltages are permanently applied. The B.F.0. cannot be

remotely controlled,

_ A solid state conventional full-wave rectifier
circuit feeding a capacitance znput filter is employed to
provide H.T, and bias voltages and a gaseous regulator
is connected acrcss the rectifier output to stabilise
critical vcltages., '
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1.2'1

Codan Unit

The word codan is derived from the intial letters

"carrier operated device anti-noise'.

Tne unit contains circuits that determine whether a
carrier signal 1s present in the I.F., channel of the receiver,
and depending on the signal to noise ratio, either mutes or
unmutes tae receiver. The opening sensitivity is controlled
by the R.F¥. gain control,

The signal for analysis from the I.F. channel of the
receiver 1is passed through a delay line and mixed with the
output of a crystal oscillator. The sum frequency is then
Ted to another mixer where it is mixed with a signal derived
from the I.I'. channel of the receiver; there is no delay
introduced into this latter frequency. The difference
frequency is then fed to two circuits; one passing a narrow
ovand and the other passing a broad band of freguencies about
the centre frequency. The relative amount of energy passed
by the narrow and wide passband circuits depends on whether
signal or noise predominates in the I.F. channel of the
receiver,

Rectifiers are connected in the outputs of these two
circuits, the D.C. outputs then being fed to a pair of
valanced D.C. amplifiers which in turn drive a second pair
of 5.C. amplifiers in the plate circuit of which is the
muting relay.,

Mecrnanical Description

Receiver
Tne receiver is of recessed chassis construction, with
the small components and wiring inside the chassis, and the

forner and other larger components projecting
ontally

valves, irans
rearwards nori

N

e cnucsis is fabricated of spot-welded sheet steel
and is origni-clloy plated on cadmium to provide maximum
protectiorn agzinst corrosion. A dust cover fits over the
rear of the chassis and is spring located for ease in removal
and replacemernts,

A front panel is secured by a captive screw at the
top of the univ znc on the removal of this screw, the panel
hinges forward to provide access to the inside of the chassis.

The receiver is designed to mount in & standard 19"
equipment rack and is secured by eight % 2" B.S.W., countersunk
head screws., These become accessible on opening the front
cover panel,
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7.2.2 Codan

The codan unit is constructed on a small chassis
that fits to the rear of the receiver chassis. A flexible
cable and octal plug provide electrical inter-connection
to the receiver.

Two bollards on the ends of the codan chassis locate
the unit in the two slotted support posts projecting from
the rear of the receiver chassis. Spring retaining clips
fit over the bollards when in position and permit the codan
chassis to hinge in the supports. The rear set of holes
(as per AERI 7.5274) in +the retaining springs allows the
codan to be lowered almost horizontally for servicing in situ,
A 2BA captive screw at the top of the chassis secures the
codan in position. A carrying handle is fitted to each end
of the codan chassis and may be used to support the chassis
during servicing,

Te3e Specification

Dimensions: Front Panel 19" x 14" high. (8 Rack units)
Depth 124" including dust cover,

Weight: 68 1b., including valves, dust cover
and codan unit,

Power Requirements:

Approx. 120 watts from 200-260 volts,
40-60 cycles supply. The codan unit
derives its power requirements from the
recelver,

Frequency Range: 200~400 k¢ and 1.7 to 30 Mc covered in
five vands for each of which a separate
coll unit is available,

Range A 200 kc - 400 kc
Ranze B 1.7 Mc - 4 Mc
Range C 4 e - 7.5 Me
Rerge D 7.5 Mc - 15 Mc
Range = 15 ilc - 30 Mc

Input Impedances

200 - 400 kc  High impedance
1.7 - 30 Mc 100 chm, balanced or unbalanced,
(electrostatic shield)

Freguency Control:

200-400 ke ) HC3B crystal

) HC7 oven fitted with HC6 crystal may be
1.7-30 MNc ) fitted for close frequency tolerance

) operation,
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Sensitivity: All figures are for 300 milliwatts
output.
200 - 400 ke 2uV., modulated 30% at 400 cycles,
1.7 - 30 I\IIC 1uv. y n n 1] " n

Signal to Noise Ratio:

200 - 400 kc 12db down on removal of modulation from
a 2uV., signal modulated to 30% at
400 cycles,

1.7 - 30 Mc 12db down on removal of modulation from
a 1uV., signal modulated to 30% at 400
cycles,

Coden Sensitivity: 0.25uV from a signal generator unmutes
the receiver,

A.G.C. Characteristics: (lMeasured at Det. diode current
socket CF5),

Within 3 db for inputs of 1.0uV to 0.5V.,
frequency up to 20NMc.

Within 3 db for inputs of 2.0uV to 0.5V.,
frequency 20-30 Mc.

Imege Freguency Rejection:

Up to 9 Mec. Better than 70 db.

9.0 to 15 lc. " " 50 db,
15 to 30 Mec. " " 40 db.
Selectivity: Listed below are typical figures,

See appendix 2b for typical response
curves relating also to equipment fitted
with a mechanical filter as per

appendix.

Switch Position Input Gain Total Bandwidth
A Use mechanical filter See appendix 2b
B +6ab 4,0 ke,

+20dDb 8.0 kc,
+40db 11.0 ke,
+60 db 13.5 ke,

c +6db 6.6 ke,
+20db 1.0 ke,
+40db 14.5 kc.
+60db ’ 18.5 ke,

D +6db 15 kc.
+20db 19 ke,
+40db 22,5 kc,

+60db 25.5 ke,
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Overall Freguency Response (For modulated carrier input)

Distortion:

Output Impedance:

Remote Control:

Electron Tubes and

With selectivity switch in position B

200 C/s 3 db dovm on 1,000 c/s
3000 ¢/s 9 db down on 1,000 c¢/s

Constancy of Output (Measured at Audio
output with AGC characteristics within
tolerance),

Within 3 db for input levels of from 10uV,
to 2,0V., modulation from 20% to 80%,

Not greater than 20% rms (or -14 db) at
400 cycles for input levels of from 10uV,
to 2.0uV., modulation from 20% to 80%,

(1) 600 ohm - 30 milliwatts,
(ii) 600 ohm - 300 milliwatts,
(iii) 15,000 ohm - 1 milliwatt.

Receiver sensitivity, codan on/off and
call indicator functions can be used with
either short or long line control systems,

Receiver

Diodes:
V1 1st R.F. amplifier 6BA6
V2 2nd " " 6BA6
V3  lixer 6BE6
V4 Local oscillator - Buffer
Amplifier 636
5 1st I.F., amplifier 6BA6
V6 2nd M " 6BA6
V7  A.G.C, amplifier 6AU6
Ve  4.G.C, rectifier - Noise
simiter 6AL5
Vg 270 - reactance tuner 6J6
V10 3rd I.F. emplifier 6AU6
V11 320 Bufler amplifier 6BAG
V12 Limiter zmplifier 63A6
V13 &udio amplifier 6AT6
V14 Output 6AQ5
V15 Bias amplilisr 6AU6
V16 Bias rectifier 6ALS
V17 Gaseous regulator OC3/
VR105
W1 2nd detector GE X 34
W2  Long line control diode
(Sensitivity) 04202
W3 Long line control diode
(Codan on/off) 0A202

W4  Long line control diode
(Call Indicator) 0A202
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w5
"l'(br6

Codan Unit aV1

9V2
9v3
9vV4
AD)
9\1
Qw2

Crystal Complement:

Receiver X

Codan

NOTE:

H.T. rectifier IN2358
n 1] IN2358
Crystal oscillator 6AU6
1st Mixer 6BE6
2nd Mixer 6BE6
D.C. amplifier 6SN7-GT
D.C. amplifier 6SN7-GT
Signal diode GEX34
Noise diode GEX34

DCA type HC3B Tol. + 0,005%
operating into shunt capacitance of

30uu fd,
temp. range O—7OOC.

An HC7 oven fitted with HC6 crystal may
be fitted for close frequency tolerance

operation.
9X1 GOscillator crystal DCA tyoo 9

9X2

Freq. 300 kec. r 20 PPl @ 25 C +
120 PPM 10- 70 C in oscillator with
shunt capacity of 40 uu fd,

Filter crystal DCA type HC9

Freq. 300 ke + 20 PPIL @ 259C + 120
PPM 10- 70 C with filter operating
into a resistive load of not less
than 1000 ohms,

941 and 9X2 were formerly type HCS. (See para 2.5)
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2. TECHNICAL DESCRIPTION:

Receiver R20:

R.IF. Amplifier

On frequency ranges B, C, D & B, the aerial input is
comnected directly to & wide band matchning transformer T
which is provided with an electrostutic shield between
primary and secondary. The signal is then fed to the grid

coil T2 via an impedance matching network C94 and C1. Two wide-
band matching trensformers are required to cover the frequency

range 1.7 to 30 lec.

For the low frequency range (Band A), the wide band
transformer and first R.7. stage are dispensed with but the
tuned circuit T3 associated with V1 is used to give addit-
ional selectivity and so reduce cross and inter-modulation,

Two stages of R.F. amplification are provided on the
high frequency ranges, the output of the final amplifier V2
being fed to the signal grid of the mixer V3, Note that
on the low frequency range, the firs:t R,F. amplifier valve
V1 is not used, although it need not be moved from its
socket, To keep the gain to the desired level when using
frequency range B 1000 ohm damping resistors have been wired
in parallel with the primaries of T3 and T4,

Local Oscillatecr-lixer

The locul cscillator consists of one section of a
twin-triode V4 operating in a crystal controlled "Pierce"
circuit., The output is fed to the second section of this
triode whicn acis as buffer amplifier. The anode circuit
of the buffer ampliilicr is tuncd to the [undamental crystal
frequency or ihe “cona, third or fourth harmonic of it
depending on tze “sncy to which the receiver has been
tuned., signal Lis coupled, via C22, to the
injector grid of ihe mixer valve V3, grid current of which
is measured at 02 (
of V3 is tuned to zn
means of the firsi I

u
Y

ST

05C GRID CURRENT), The anode circuit
€ invermediate frequency of 455 ke by

- chvn s ML
ansiorier +0,

I.F. Amplifiers

Three stages of amplification at 45Y kc follow the
micer, the coupling between she “irs and second amplifier
consisting of two “ransformers connecied back to vack, the
same arrangement being used between the sccond and third
amplifiers. This provides greater selectivity than with
conventional coupling,

I.F. Selectivity

The selectivity switch S1 provides four positions of



varying select*vity, To Co this, tertiary windings are
provided cn the I.. rs that are connected back
to vack (T7 %o 1 d these are switched into
circuit to increase the pass band of the I.F. transformers
in the following sequenoe:-

Position 4 - No tertiary windirgs connected.

Position B - No tertiary windings connected.

Position C - Tertiary windings of T7 and T8 connected in
series with the secondaries cf their respective
transformers,

e}
{

Position Tertiary windings of T7, T8, T9 and T10 connected
in series with the secondary windings of their
rs

respective transformer

Using the ly arranged crystal (was X2) with
switch position A Solectjvluv too narrow for ANl use,
and on other Sditch positions was too wide to reject adjacent
frequency interference in some instances,

At appencices 2a to 24 is arl of the incorporation
of a "mechanical" filter in liieu } 1 The bandwidth
is determined by the selection of = 1eon¢rlval filter unit.
The mechanical filter has not been included on the main
rawing as the equivment should not be modified unless ior &
specific requirement,

Second Detector

¢ tnird I,7, ampiifier V10 is coupled via the trans-
former 711 to the second detechtor. This is a germanium diode
W1, and tne ioazd is conneouec in series with the secondary
of the I.7. ¥ G, and takes the form of a voltage
divider comy 16 and R47, A metering point CF5
is connecs: ~his load and may te used in
conjunction with a micro-ammeter to proviae relative indi-
cation of the gaia of the preceding stages,

o]*\

LT <the nolse limiter 15 aob in circuit the audio volt-
age developed across U7 is applie upLing capacitor

o i
C74 for application o the audio circui

Noise Limiter

The noise limi u.ac@ 1 e conventional arrvange-
ment to "elip" sudde roel such as procduced by
ignition interferenc , r conaitions of normal
reception, the vo]ta"e Nols - 2C0r0ss the detector dioce
load is negative witl ‘esPelt U0 earth and varies with the
modulation envelope. n the A.N.L. switch S3 is switched
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ON portion of this voltage (i.e. that appearing across R47

and R87) is applied to the anode of V8B. The cathode of
tnis diode is maintained at a more negative potential by
connecting it via R49 and R48 to the tap on R45 in the
detector diode load. he capacitor CT72 is decoupled from
the load resistor R48 and maintains the cathode at a steady
potential. Thus the series diode is normally conducting,
and the voltage developed acrcss its load circuit R75 and
R62 varies in ahp¢¢ ude with the modulation envelope and is
applied to the following audio amplifier stages,

b—] Q7

Q.

w©

Noise produced bty electrical discharge is of a short
transient nature and forms '"spikes'™ on the modulation envelope,
The negative "spikes" pass the beuonu detector and appear
across the load resistors. ifor the duration of each '"spike"
the negative voltage applied to the anode of the series
diode will increase and as the cathede is stabilised by C72,
the diode V8B will be cut off for the period that the noise
spike exceeds a level determined by the setting of the
NOISE LIMITER control R45,

a
+

5

It can then be seen that the series diode will pass
the audio freguency components of the detector diode output,
but will biock any signal above the level determined by the
setting of R45, This control is normally set so that
clipping occurs for ail impulses above the normal peaks

of speech encountered cn the circuit; distortion will be
introduced if the control is set to commence clipping before
this point.

Audio Amplifier-~-Compressor

The audio signal Trom the second detectcr and noise
limiter circuitis is split and applied to two amplifier
chains. Thesc comoine to produce a constant output for all
input levels wbove o predetermined fixed value. One of the
amplifier chains, concisiing of Vi%5 and V16, is fed with
portion of the input signal and its output is applied as a
D.C., bias voltage %0 the control grid of V12 in the other
anplifier chain, Tais bilas voltege will be directly depend-
ent on the level of the audio input signal to the amplifiers
and will prOQth an ¢“fe:se effect on the gain of the first
stage of the main au nain sin the valve employed in
this position has a veriavle mu cnoracieristic,

’.J
(@]
O
»
I
o
,J
e
v
'r.J
S

O
6l

Conventional audio cizcuits rol
compression stage in the main amplirl chain, a pre-set
volume control R59 being proviced in the inpu’t circuit to
the second amplifier V13, This control is independent of
the linmiting action of the amplirier and is used to adjust
the level of the speaker or headphones as desired. The
audio output valve V14 is a pentode and is loaded into the
matching transformer T16 that will normally load to 600 ohms
and provide 300 milliwatts., of output. Two pad networks



2.1.8

2.1,9

2.2,

1.
are also connected across the secondary of this transformer
and provide aaditional outputs of 30 milliwatts in 600 ohms

and 1 milliwatt in 15,000 ohms,

A.G,C, Circuits

4 signal from the I.F. channel is amplified by the
pentode V7 vefore being applied to the diode VBA to produce
the A.G.C. voltage. In normal operation this diode is provided
witn a positive delay bias at its cathode and the anode
swing provided from the driving stage (V7) must be sufficient
to overcome this before the diode will conduct and produce
the 4.G.C. voltage across its load., The load circuit is
formed by the series of resistors R35, R85, R69 and R7TO,

A negative bias voltage is applied to this network via R69
and R68 and may be controlled by R69 which functions as the
R.F, GAIN control when the LOCAL-RENOTE switch S4 is set to
LOCAL. TUnder remote control R69 is replaced in the load
circuit by R73 and the negative bias is applied via R72 and
R115 from the remote control circuits. The A.G.C. circuits
may be paralysed by removing the earth from the voltage
divider in the cathode circuit of VS8A. This increases the
bias on the valve further past cut-off so that the valve
will not conduct irrespeciive of the magnitude of the input
signal,

Beat Frequency Oscillator

Provision for remote CW reception has been removed and
tne 3I'0 comnection to the IF has been disconnected to increase

the IF sensitivity. The BFO may, however, be required to
assist in the identification of received signals, in which
case it will be necessary to temporarily reconnect the
coupiing capacitor (C108) to the IF strip at T11/3 thus
enavling ihe BFO to be used on local control only. The beat

frequency oscillator circuit consists of a twin-triode V9,
One section oI this also operates as a reactance valve to
control feedvucx and also to provide frequency variation.
The characieristics of the reactunce scction are determined
by the bies voltage applied to its grid. The controlling
element is uhs potsntiomeser RGOS in series with the -12 volt
supply from thne power scciion. To switch off the 3F0, the
grid return circul tne reactunce valve is disconnected

T . The Ireguency generated by the
caded into the isolating amplifier V11
the primary of T11 and there beats

note,

Remote Control:

& local remote switch S4 is provided and zllows the
facilities of receiver sensitivity and codan on/off to be
remotely controlled., In addition remote presentation of the



codan operation is now available. DCA circuitry also
provides for remote on/off switching of a.c. power to the
equipment, ’

For short line operation negative potentials on
individual wires arce uscd to remotely control power ON/OFF,
Receiver Sensitivity, Codan ON-OFF and provide remote
channel indication.

For long wire operation, positive and negative
potentials arc used on a pair of wires to provide the
cbove funciions. Apnlication of 50V positive to the R, ¥,
Gain Line switcnes the receiver OFF via a relay operated
micro-switch in tne P.D.U., negative voliage determines
the receiver sensitivity. On the codan line positive
volitage switches ine Codan OFF and negative voltage is
used for chunmel indication via the back contact of the
Codan relay. To convert from short line to long line
operation, it is necessary for diodes W2, W3 and W4 to be
vlaced in the re
small wiring changes in the equipment,

Relerence should be made to appendices 1a and 10
for details of short and long line control circuitry.

Control c¢f Receiver and Codan Sensitivity:

Circuitry has been included in the receiver to
remotely control tne sensitivity oif the receiver. This

circuitry resiricts the range ol the R.F. gain control,

enables & variable negative D,C. voltage to be applied
between tne grid and earth of the noise side of the first
D.C. amplifier in the codan and provides for both the

the negative voltage in the codan to
tely by a "Recelver Sensitivity Control"
i 1in controls

R.P. gain bi:
e varied rew
which is

2. g

The codan coerniion depends on the balance of
rectified IF voltzges rouzh two chamnels, one represent-
ing signal and the CLL2I NLOLSE,. The difference of these
is fed through D.C. anplifisrs to cperale the codan relay.

m1

The sensitivity contvro.
on the noise channsi
negative D.C., voltage

>

The variable
noise channel of
the codan is additive noise input and
controls the signal channel level end thus the signal
input to the receiver at walch the codan will open.,
Increase the negative D.C, voltage means & higher signal
input is required to open the codarn, Thnis applies up

to the point where the A.G.C, in the receiver is operative,
which is approximately 1 uV af maximum R,F. gein, Using
the negative voltage to mute signals above the A.G.Cs
operating point wouid resull in 20 signals opening the
codan,

—+

a3



2.4,

2.5,

13,

By increasing the R.F, gain bias voltage the
commencemeat of £.G.C. action can be delayed to any
desired signal input level, Thus, by using variation
of R.F. gain control and a variable D.C, negative
voltuge in the noise channel of the codan, the opening
point of the codan can be controlled over a wide range
of signal inputs to the receiver. This is the method
employed in the receiver for "Recelver Sensitivity
Control". The maximum values of R.F, gain bias and
applied negutive voltages have been selected to provide
meximun muting point of approximately 30 uV signal
input for an average receiver.

HT and bias power requirements for the receiver
and codan are met by using two silicon rectifiers oper-
ating into a capacitor input filter. Resistors are

4

placed in series with each rectifier to reduce the

H.T. voltage to the desired level. Across the output
of the filter is comnnected gaseous regulator Vi7 in

3

H.T, levels of 250 voles and 150 regulated. Use
is made of the internal "jumper" of the regulator V17
to break the H.T. return circuit of the power supply
should V17 be removed frcm its socket., The bias
supplies are provided by a voltage divider R83 connected
in series with the H.T, return to the power transformer
cenire tap.

ad a eous T
series with a dropping resistor R82 to provide tw
50 velts

Codan Unit:

The unit contains circults that determine whether

& carrier signal is present in the IF channel of the
ceiver, and depending on the signal to noise ratio,
eltner muves or unmutes the receiver, To do this two
compearator circults are involved; ore recelves, via
a crystel type bund-pass filter, energy from a narrow
range ol irequencies thal are representative of the
carrier level present; the other receives energy
representative ¢f alil signals that may bve present in
the II' channel, inclaa;ng noise and modulation side-
band,

The boandwidtn of the nacrow-pass {filter is
however, approximately 100 cycles and as variations
of up to 500 cycles may ve expected in the I.F. of the
receiver, a system of double nixing in couJanutlon
with a stable local oscillator (300 kec.) is used in
the codan to produce a carrier whose frequency is
independent of I.F. variation, The frequency of this
carrier is 300 kc, and the examples given below

Fal

indicate how the method compensates for I.F. drift,
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(1) Receiver I.F. 455 k¢ mixed with 300 ke gives
755 ke which when miced with 455 kc gives 300 ke,

(ii) Receiver I.F. 459,5 k¢ mixed with 300 kc gives
755.5 which when mixed with 455.5 ke gives 300 ke,

(iii) Receiver I.F. 454.% ke mixed with 3OO kc gives
754.5 ke which when mixed with 454,.5 kc gives
500 ke,

As these show, this double mixing would
have the disadvants producing false centre-fregquency
components fcom all noise frequencies of the signal spectrum
as fed from the I.F, chammel of the receiver, These false
300 kc. car ‘1ers, be 113 in phase, would produce a relatively
large amplitude 200 ko, carrier,

The production of this false 300 kec, carrier is
avoided by intr ducing a delay line in the ir wut to the

-

first mixer, Signals passing through this delay line would
undergo e prase change,; the angle of which would vary wit
frequency. The churacteristics of the line are such that
the phase change varies over ao;ro¢¢.¢te¢y 360 degrees

rom one extreme frequency of the I.F. band to the other,
This results in the phase of the false carriers veing
spread over the full 240 degrees phase range, the
resuliant veiny thus reduced to a negligivle level,

The 300 ?cn osciliator is crystal conbrolled and
uses a tricde-connected GAUé (9V4) with the crystal between
anode and grid and is unode circuit tuned by 9L1, 9C5

and 9C6 to Lisnt ‘ower frequency than the crystal.

The oscillatoxr ncy may be caried over a small range
by means of the trimmer cupacitor 9C1, Grid leak bias

is used qnd resistor GRe, 1n series with the grid leak

9R1, p S

Output from the os<illator is fed to the first
rixer stage emplovains a CI2IE (9V2). The cther mixing
frequency is tuker., Trcm 455 ko £ charnel of the
receiver and fad o the y ielgy lineu The

s oo K

delay line consists o
formers 913 to 977 inc
from one transformer to The next,

The sum frequency (755 kc) is , t

anode circuit anq coupled to the secoud mixer 9V3 (CBE6),
The second wmixing lmocucu(J is again 455 ke, from tl
receiver IF channel but no delay is introduced and the
dirfference frequency is selected in the anoue circuit,
Thus if a carrier component is fresent in the signal fed
from the receiver I.F. channel then the output of the
cef'ond nixer will also contain a carrier component with

a frequency of 300 ke,
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The output of the second mixer, under no signal
conditions, consists of a band of noise, equal in width
to that of the receiver I.I', puass band symmetrically
spaced about a central frequency of 300 kc. The crystal
filter accepts only the noise within its narrow pass
band, the remainder of the noise being accepted by
the wide band circult in parallel with the filter. The
outputs of each circuit are rectified to give D.C,
voltages of negative polarity with respect to earth,

Due %o the finite width of the carrier filter
pass vand, the ratio of noise passing through the filter
to the noise passing through the wide band circuit is
approsimately 7395, the exact ratio depending on the
characteristics of the {ilter. This ratio remains
virtually constant at all levels of noise., 3By dividing
the noise voltage from the wideband circuit by a factor

5, it is thus possible to make the noise voltages
from both circuits ecua7, This is achieved by potentio-
meter 9R17. The voltages from the two circults thus
remain virtually equal irrcespeciive of the level of
the noise. Resistor SR30 is suorted out during the

<+

adjustment of the codan. The functiion of this resistor
ig disucssed later in this sub-section.

When & signal is received from the second mixer,
it divides between the carrier side and the noise side
in & ratio of approximately 1:1 and Is added to the
currents already existing as a result of noise. The
ratio of the increment in carrier current to that of
noise current resuliting from signal approximates unity
in pracitice, Thus, with 9R17 adjusted to give a balance
for @1l values of noise, the additional voltage developed

lue to signul on the noise side is atitenuated by a

factor of approximately /50 The D.C. voltages developed
across tne o alode qudu are applied to a pair of
balunced D,C. amplifiers which in turn drive a second

pair of calenced cathode cuupled D,C. amplifiers in the

late circuits of which is the muting relay.
D v

Tre D,C. gmplifior balance is adjusted by means
of 9R19 so tnet in tae cosence of nolse, the relay
rests in a closed conGi=ion, L.e., 9R19 1s adjusted so
that the codan just mutes. Thus for all noise levels the
input to the D.C., amplilier is btalanced and the relay
will remain in the nuted concition, Ience the sensit-
ivity of the codan is a function of the relay sensitivity
and the signal level reacning the input to the filters,
i.e. the gain of the receiver from asrial to input of
filter,

Theordtically, it would appear that the codan
sensitivity could be adjusted so that it would open on
the smallest signal capatle of operating the relay and



2.6,

16. ;

remain closed in the absence of signal. In practice,
nowever, it has been observed that, as this ideal
condition is approached, the codan becomes prone to
flick open in a transient fashion and that this flick-
ing can be correlated with flicks in the carrier and
noise currents. These effects are produced by "false
carriers" which are possibly produced by noise bursts
causing the crystal filter or perhaps the tuned
circuits to ring. It is because of these false
carriers that resistor 9R30 is used. During the
adjustment of the codan this resistor is shorted out
and the sensitivity is adjusted so that the codan Just
mutes with a flicking open every 3 or 4 seconds. The
codan is purposely de-sensitised beyond the point at
which tne false carriers will open it by removing the
short on 9230, thus giving the codan a small fixed bias
in favour of noise, In this condition, the signal
reguired to open the codan will be a function of the
prevailling noise, The effective masnitude of these
false carriers have bdeen reduced SOHQVQdu oy the filter
network 9R31, 9R32,9C42 and 45 and tests nave shown
the codan can be adjusted to open on signals as low

as 0.2 uV,

It should be noted that & matched pair of
type HCS crystals were initially used in 9X1 and 9X2
but are now repluced with closer toleranced type HC9,
Should either 9X1 or 9X2 type HC5 crystal require
r;placum nt botu Crystals must be replaced with type
HCY9., Thereafter, it is not nccessar 'y to replace in
pairs and 1nd;vLuvdl crystals should then be ordered
as required. Adaotors (ldeuu No. V8/1278) are
necessary and snould be ordered when initially
changing to the new crystals,

o 2.3 Control

—~

Codan Sensizivits Conirols See als
i

@ 3
of Receiver and Codan Sens t1v1ty)

3 low level signals from
unmuting the raoei"e: uy reducing the gain of the
recelver ana taas the Level of signal into the codan,
as well as adding & provortionste bias voltage to the
noise side of the codan,

i

Actually the "RFP gain conirol" performs the
galn controlling function bu: on "Remoite" its range
is specifically limited by R115/R72/R73, to vrovide
a usable discrimination between low signal levels,
The proportionate bias added to the codan reduces
the difference in the receiver audio outpui level
between the "just unmute" level and that level which
4GC holds constant., This bias, adjustable at 9R36
in the codan, being proportionate should be set
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only when the Remote Sensitivity Control is set to minimum,
as described in the section under "Adjustments - Control of
Receiver Sensitivity".

Judicious use of this control can mask slight
drifts in the DC amplifier bias adjustment and small
changes in noise levels which would otherwise require
readjustment of these controls.
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3. ALIGNMENT AND ADJUSTMENT OF RECEIVER:

Check that all valves and crystals are in their
correct sockets, the codaun is in place and the plug fitted
to the intercomnecting cable is securely located in its
mating socket on the receiver chassis. Check also that
input connections to the power transformer T17 corresponas
to the mains voltage.

The receiver will normelly be aligned accurately
to the correct operating freguency. However, alignment may
be aisturbed during transport or the circuit frequency altered
subsequently so0 a sensitivity check should be made *o
determine whether re-alignment is necessary.

Procedure for Sensitivity Check:

Connect the receiver to the mains supply and switch
on the power switch, Set the R.F. GAIN control to maximum
clockwise, LOCAL-REMOTE switcn to LOCAL, B.F.O0., A.G.C.,
AN.L & CODAN switches to OFF, and the I.F. selectivity
switch S1 to the "B" position,

Connect the output of a signal generator, accurately
gset to the required frequency and modulated 30% at 400 c/s,
to the aerial input connector,

Plug a 100 ud 1,600 ohm test meter into the
detector diode current test jack CF5,

If the receiver 15 tuned to a frequency in the 1,7
to 30 Mc range the input from the signal generator should be
approximately 1 uV for a deflection of 15 uk on the test
meter,

I the freguency is between 200 and 400 Xc then

an input of not more tazn 2uV should be required for a
deflection of 15 uA,

Alignmernt of R.F, Stacscu:

€3}

Set all controls as Zor ensitivity check,

(a) With a local oscillator crystal of the correct
frequency fitted in its socket and the test meter connected
to Cr2 adjust C20 and the plug Li to give a meter reading
of between 40 and 80 uA, Note that this corresponds to
the actual current of 200 %o 400 ud.,

(b) Connect the output of the signal generator to the
input connector of the receiver. Note that one side of the
input should be earthed at the receiver and the generator,
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(c) Set the signal generator as accurately as possible
to the desired operating frequency and adjust the output
80 as to obtain an indication on the test meter when connected
in CF9 in the detector diode load circuit.

(a) If the alignment frequency is toward the lower end
of the range covered by the coil assembly fitted, screw the
slugs in the aerial and two R.F. coils (T2, T3 and T4)
right into the coil former to increase inductance and
conversely 1f the frequency is toward the upper limit the
slugs should be unscrewed to about F" out of the formers,

(e) Using a non-metallic screwdriver, adjust the trimmer
capacitors C1, C7 and C13 for maximum output as indicated on
the test meter,

(£) Re-set the slugs in the aerial and R.F. coils for a
maximum deflection. Reduce as necessary the output of the
signal generator so as to obtain workable readings on the
microammeter,

(g) Adjust the slug and trimmer capacitor C20 associated
with the oscillator coil L4 for maximum sensitivity consistent

with optimum signal to noise ratio.

(h) Reseal the tuning cores with the sealing paste
provided.

Alignment of Aerial Circuit to 100 ohm Input:

4 simple and accurate method of obtaining matching
between the aerial feeder and the receiver aerial coil is
as follows -

signal into the receiver in a manner such
taat thne aerial input impedance will not be
aifected, the aerial being connected to the receiver
tne normal manner. This may be done by a
raGisted signal from the signal generator or by a
signel coupled to the aerial by means of a small
capacitance of, say, Suul'. When an external aerial
coupling device (e.g. multicoupler) 1s used the
signal should be injected into the "aerial" side,

Set the coupling capacitor C94 to about half in
and tune the f;“st grid circuit by means of C1.
The output or signal diode current should be noted,

Re-set the coupling capacitor and retune C1., The
output will increase or decrease, The adjustment
of these two capacitors which gives maximum signal
output for minimum input from the 31gna1 generator
is optimum aerial circuit tuning,
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The receiver is now aligned to the operational
frequency and may be placed into service. While
in operation slight readjustments may be made

to the tuned circuits to set the receiver
exactly to the carrier frequency and these
adjustneats are to be made in the same manner

as indicated in steps (e) to (g) alignment of
R.F. stages with the input from the aerial
substituted for the signal generator.

- . o - ) .
e e Alipgnment of I.7. Stagess

ct
}_J.
o]

I important that the I.F. amplifier stages
be aligned exactly to the centre frequency of 455 Kc.
Thus, when re-alignueant becomas necessary, an accurately
calibrated signal generator must be used or a frequency
meter used to check the generator calibration. Set the
AN,L., CODAN, A.G.C., and B.F*.0, switches to OFF and
switch on the mains power to the recelver., Allow
sufficient time Ior the equipment to reach stable
cperating temperature.

Set the I.F. selectivity switch S1 to position B
and connect the test meter to the detector diode current
mevering point CI'5,

Ldjust the signal gencrator accurately to 455 kc.
and connect its output to the signal grid of the mixer V3
by removiryg the green lead from tag 1 of R.F. transformer
T4 and conneciing the output of the generator between this
lead and earin.

Adjust the cutput level of the generator so that
a reading of approximately 15 uA is obtained on the test
meter.

AdJust IJirst the secondary ¢nd then the primary
of each of the I.X. itransformers in the following order
11, 010, T9, 18, 27 and To6., Reduce ithe output of the
generator as necessary 1o maintain constant meter reading
as tuning proceeds.

Repeat the avove wniil meximam sensitivity has
been cbbtained. A gencrator outpul of aboubt 100uV should
be required for a meter reading of 15uh (Note that this
corresponds Yo an actual current of 75ul).

Check the bandwidth for a 6db increase of
generator level. The points at wnich the standard test
meter readings are obtained should be approximately 4kc.
apart and symmetrically disposed about the centre
frequency.
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Check the bandwidth on switch positions C and D
for the same generator increase. These points should be
approximately 6,6 and 15 kc. apart respectively. DNote
that sensitivity will reduce slightly on these two
positions,

Replace the lead to the signal grid of V3,

Alignment of Automatic Gain Control:

The A.G.C. alignment is covered in Adjustment of
Delay Line (including 755 kc. Transformer and A.G.C,
Amplifier.) However, thne A.G.C. may be tested by placing
a test meter in metering point CF4 and with the A.G.C,
switcned "ON" connect the output of an accurately set
signal generator to the signal grid of V7,

An input of 100 - 150 mV should give & meter
reading of 15 ud,

Transfer the signal generator, tuned to Ifrequency,
to the aerial terminals, connect the test meter to the
metering point CFS and with the A.G.C. switched on, check
that the A.G.C, characteristics fall within the limits
of 3db for inputs of TuV to 0.5V for frequencies up to
20 lic and 3db for inputs of 2uV to 0.5V for frequencies
20 to 30 Mc,

Should any re-alignment be considered necessary
the equipment should be aligned in accordance with the
instructions ror adjustment of Delay Line (including
755 kv, Transformer and A.G.C. Amplifier)and re-check as
above,

Adjustment of Com ression Limiter:

Connsct & signal generator, tuned to the signal
frecuency of the receiver, to the aerial terminals and
check trat the 4.G.C, Charucteristics are within tolerance,

Sel tne output of the signal generator to 10uV and
switch on the wmodulation,

Cormecy a ¢00 cam 1 wutt resistor across
terminals SA7 and U542 and across this an output meter,

Set the signal generavor modulation depth at
30%.

Adjust the "Limiter" control R62 until limiting
action is just operative, To ensure this, the control
should be turned off i.e, completely anticlockwise and



22,
=% turned up to where the output is reduced by 0,5db.
The limiter is now correcily set,
To check the limiter operation, the modulation depth

- . - - . A ~ 5
- e signal generator should be increased to 607% and the
-=Lse 1n output level of the receiver should be ovserved,

Limiter operation is satiisfactory if the receiver
- --5ut varies not more than 3 db for input modulation
. - - Y 7
---%nh changes from 30% to 80%,

-_ustment of B.F.0.:

Conriect coupling capacitor (0108) to the I.F. strip
-2 211/3 thus enabling the B.F.0. to be used,

With the B.F.0, switch OF, and a signal of 455 ke.
iled to the signal grid of V3, set the B.F.0. control
~35) to the mid-position of its range and adjust the slug

.- L6 for zero beat,

Check that rotation of R65 tunes the audible note over
~..= required range, Unless required for immediate use
--iove the B.F.0. from circuit by disconnecting the coupling
:=sacitor (C108) from T11/3,
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4, CHECKING AND ADJUSTHENT OF CODAN:

Bring the receiver into operation and set the

O
Al

Codan switch 4o 'Ol

Checking Crystzl Oscillator

Plus a test meter into test socket 9CF1.

Tolerances The meter deflection should be between
30 and 50 microzmperes indicating a grid current of between

60 and 100 microamperes,

=

djustment of Crystal Filter

(1)

(i1)

(iii)

(iv)

(v)

(vi)

Connect the test meter into each of the test
sockets 9CF2 and 9CF3, The former measures the
noise current and the latter the output of the
carrier filter,

Reduce the R.F. gain to a minimum and apply an
unmodulated 300 kc. signal to the oscillaior grid
(pin 1) of 9V3, Adjust the frequency for maximum
deflection in the carrier meter. Tune both cores
of transformer 9T2 for maximum at this frequency.
Note - Allow sufficient time for the signal
generator to reach temperature stability,

i the signal generator to approximately 310 kc.
and acjust 9C19 for a minimun on the carrier meter,

1 generator to the centre of the
and and after temporarily disabling

ct kb
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c 0 the noiser current, Disabling
liator ensures that no heating or phasing
c | n tne oscillators,

Tolerarce: “ne ratic should not ve less than 2:1,.

Connect the signal grids (pins 7) of 9V2 and 9Vv3
by means of a 10057 copecitor. This couples some
of the output of the 300 kec. crystal oscillator
to the second mixer,

Ensure that the signal generator frequency is still
in tane centre of the filter pass band and quickly
adjust 9C1 until a beat is observed in the carrier
meter. Adjust the beat as near as possible to zero
frequency. If a visible beat cannot be obtained
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on the carrier meier, disconneci the signal
generator and adjust 9C7 for a maximum reading
the meter,

(vii) Disconnect the signal aenerator and note the ratio
of carrier current ic Ise current resulting from
the 300 kc. crystal csciilator frequency.

Tolerance: This rate: -0 snou id not be less than
: 't ined in section (iv) above,

/e e\ - - et 13 - -
\viii) Remove tne 100 pr coupling capacitor,

‘

sdjustment of Delsy Lare [ineludine 755 kc. Transformer
znd AGC Amplifaeri:

e lcse coupling, the A.G.C,
amplifier and Codan Delay Line should be %uned together,

aency of 455 kc to the
.C. Amplifier V7, Ensure
t minimum end increase the

that o 18
signal from tre sigral gencrator until the codan
carr.er weter indicates approximately 20 micro-

for a maximum deflection

e

oo N ~ 2 ~ .
(111) Adjusy 975, ST4. §U5 6 and 977 respectively,
seconaary I{.rst. T imary to give maximum
deflectilon on o2 carrier reter, reducing the signal

g

generator output s necessary to maintain the
carrxer meter reading at approxinately 20 micro-
amperes,

ing L5 to give a
ubﬂuat steps (ii),
increase 1s

reading adjusted
should not

Check that the signal generatcr Irequency has

not chenged,

Adiustment of Relay

x 34 (at rear of

4 test set as shown in Appen
curately set the Carpenter

this handbook) could ke used to a
Relay,

19
c

Attach the test set o a 700V D,C, supply and
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plug a codan test meter and an ohmmeter into the appropriate
sockets in the test set. A convenient voltage source for
the test set is the 100V regulated supply in the R20
receiver. Vary the relative currents in the relay coils by
means of the potentiometer until the relay operates. Note
the reading. Readjust the potentiometer until the relay
operates in the other direction, reversing the connections
to the meter il necessary,

Note the reading. ALdjust the relay contact adjust-
ment screws until the readings are within the following
limits,

Tolerance - The difference in current, as read on
tne meter, required to operate the relay in opposite directions
should not be greater than 80 microamperes and not less than
40, The average of the two readings takimg due account of
polarity should be within 70 microamperes of the meter zero,
for example, if the readings are - 15 microamperes and + 35
microamperes, the difference in reading is 50 microanperes
and the centre of the range is +10 microamperes which is also
within the limit of 70 LI CToamperes,

Replace and screw dcwan the cover of the relay, Tap
the Irame of the relay and recheck the readings to ensure
that the relay is mechanically stable.

Replace the relay in the receiver,

4.6, Ldjustment of 2.0, Amplifier
(i) Snort circuit the input to the codan at pin 3 of

wransicrmer 917 or at pin 1 of socket CF3 in
receiver. (Note - A short length of wire terminated
: ligatvor clips is most convenient for this

<+ o
2rp0se),

(i1)  Durn

(iid) Turn 9236 fully anticlockwise to remove any "noise
vias",

(iv) Wnile listening to tne cutput of the receiver,
adjust 9219 until the codan Just unmutes the
receiver,

Tolerance - The relay should operate tO0 mute the receiver
when a 20,000 ohm resistor is connected between the cathode
(pin 3) of 9V4 and earth,

(v) Readjustment 9R19 until the codan just mutes the
receiver, ‘
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Tolerance - The relay should ovperate to unmute the receiver
when a 20,000 ohm resister is connected between the other

athode (pln 6) of 9V4 and earth and should not operate to
unmute when a 40X 1s used. Seal 9R19 with a suitable
sealing compound,

(vi) Remove tne snort circuit from the input to the
codan and ensure that RF gain is at maximum and
that the aerial is connected.

(vii) Snort out margin resistor 9R30 and in the absence
of a signal adjust 9R17 so that ithe codan just
mutes with a flicking open once every 3 or 4
seconds. Reduce the gain of the receiver towards
the minimum and note whether the codan becomes
more prone to open. If so repeat steps (i)y (ii)
and (v) and recheck,

X0T%:  In low noise conditions (below 30-40
microamperes on the noise meter ) i1t may be found
tnat the adjustment of 9RI7 is not positive and
hence this adjustment should be carried oui, where
practical; at a time when the ambient noise is
relavively high. If this is not practical 9R17
should be carefully set so that it just prevents
the flicking open of the codan,

(viii) Remove the short circuit on the margin resistor
9130, This chould stop the occasicnal flicking
codan, If not, check whether it is
causec oy received signals by using the B.F.O.
If the flicking open is not being caused by
signals repeat (vii) above,

(dx) Seal 9217 witn tane locknut,.
\ - - - - . 4 . .
(x) 9R36 will ze,ure adjusting as detailed in Adjust-
ment of Rece: itivity Coatrol when the
codan i

Cautionrs any attemys to eltsr the sensitivity of the
coden oy varyirng th ~ng of 9R19 determined
above will result in uasatislactory performance,
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De OVERALL SENSITIVITY:

Provided that the adjustments in paras 4.1 to 4.6
have been carefully carried out the codan will be ready for
service. The following check on the sensitivity of the
codan can then be applied.

With the aerial disconnected and the R.F. gain
at a maximum 5 microvolts at the intermediate frequency
applied across a 100 ohm resistor to the grid of the
receiver mixer should cause the codan to operate,

Wnen operational behaviour of the codan indicates
that its perlormance has deteriorated, the adjustments in
paragrapi \v;) snould be carried out and the above sensitivity
check applied. If the performance is still unsatisfactory,
the compleve adjustment in paras 4.71t04.6 should be made,

[N

+ae sensitivity check is a satisfactory check of

codean perloriaance o“*y immediately after the above adjust-
ments }avﬁ pveen cerried out as it is possible that, due to
& slignt unba la 1ce occurrl g in tne D.C, amplifier or &
drift in the setting of 9R17, that the small bias in

favour of noise may be reducea.

Unier these conditions, a sensitivity figure equal
to or betiter than normal could be obtalned whereas, in fact,
the codan adjustuents have deteriorated. The useful
fensitivity of the codan is limited by certain spurious
carriers, gerer &ted internally, whose precise nature is

not known. owever, their magnitude is sufficiently small
&s to perzit reliable operation of the codan on a signal
input of 0.25 zicrovoliis av the receiver aerial terminals
in the presence ol external noise,

Adjustment of Dzcziver Sensitivity Control:

[T ~ PO
Llle 10L.0Wil,

S e adjustwent procedure for
the "Receiver Sensivivity Control",

Control of Recsiver Sinsitiviuy:

£

These adjustac

e

oas orn & maximum muting point
of 30uV provide an O'eraciona 1y determined compromise
between audio level di Iferenoe (just uraute to large 31gna1)
on the one hand and toreshold discriminaiion on the
other hand,

e

D

£

(a) Switch receiver to remote. Plug meter into 9C¥F3
socket in codan., Switca 4.G.C. "ON",

(b) Apply the normal maximun voltage obtained from
the remote R.T. gain control to receiver terminal
TSB2 either by turning the remote potentiometer
to minimum gein or by using a local -50 volt supply.
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If a local supply is used itne voltage at TSB2
should be accurately adjusted to the same voltage
experienced with the : e ote control (within 5%).

h ED

Adjust Ri115 to give approximately -4 volts, from
CF4 to earth, as measured with a V.T.V.M.

D

Apply a 30% modulated signal to the receiver
aerial terminals,

increase the signal input to the receiver until

9CEF3 reaches a maxinmun value. Calculate 30% of this
maximum end aqjust the signal input until 9CF3 reaches
this value,

Carefully adqjusv potentiometer 9336 until the
codan just mutes the receiver.

Check that the receiver now requires beiveen 25-35uV
signal ixnpuv to open the codan with maximum voltage
still azyizied to the R.F. gain line. If not and

a
the receiver and coden performence are above the low
performance level, adjust R175 to obtain th
correct me&ximum xuting point. To increase the
muting point decrease the value of R115., To
decrease tne nuting point increase the value of R115.

Check that elter the signal has just opened the
coden at 25-3%uV a signal reduction of 2 to 3uV will
close the cocan again,
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¢ the wide band coupling coil on the rear

ne chassis by unsoldering the two conductors to
terminating connector and the lead to the

vor plates of the trimmer capacitor and then
ening the two 5BA screws adjacent to the

immer adjustment. The coil may now be removed.

Yne wiring connecting the R.¥. and oscillator
coils into the receiver circuit should first be
unsolcered at the terminating points remote from

¢ coil terminals. This is done so that tue
trolitul bases that carry the coil terminals will
10T oecome damaged by excessive soldering heat.
~ove that there are three leads connecting from
eacn R.F, coil, T3 and T4, two from the oscillator
L4y three from the wide band-pass coil T1 and one
Irom the aerial coil T2 (on ranges B, C, D and E),
Ua range A, T1 is pot fitted and there are taree
leads from the aerial coil; otherwise the wiring
is identic l with other ranges.

O
w

3

vi

&

sote vhat the coverage of the wide band matching

ransformer is approximately twice that of the
inaividual ranges. Coil V35 may be used for
“requencies up to 7.5 Mc. and V36 up to 30 Mc.
Jaus 17 may not be necessary to change this coil
waen changing Langes.

iall filister head screws that
bly w0 the sectional screens.
sembly may now be lifted clear of
S

sis and replaced by that covering
quired. The agerial coil should be
reaplacement assembly before this

plac
sition and the aerial coil may
evblace that removed previously.

Following tne cirvouil diagram wire the new coil

5 Uiy @ coll into the receiver noting
veriinaling poinis have been so
o this wiring should cross
€als are colour coded for easy
~..¢ cocGe is given by initial
L& appropriate connections on
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Determination of Oscillator Crystal Freauency

The frequency ol the local oscillator crystal
bears & direct relationszip to the desired receiving
frequency and is determined in the following manner.

[SFLe]

Let & = Carrier frequency in kilocycles.
fo = .ixing frequency in kilocycles.
Fx = Crystal frequency in kilocycles,
Then o = I + 455 Kc.
Where 7o is less than 8,500 k¢ Fx = Fo

ies between 8,500 ke & 16,000 ke. Fx = Fo/2

by
O
’_l

" Fo lies between 16,000 k¢ & 24,000 kq.Fx = Fo/3
" Fo lies vetween 24,000kc & 30,455 kc. Fx = Fo/4

Note that Fx snoull alweys be selected within the range
2 to 8.0 MNc.



Receiver

on a 1,000 ohm/V set to the highest

convenient Tzl .orols set as follows:-

z.z. 2. - Oorr

TRV - o

R Maximum clockwise

nias - 240V, 50 cycles (on 240V tap)
.2 - 280V D.C. to centre tap of

transformer
250V D,.C., to earth
105V D.C. regulated.

.7, ias (Max. gain) - 1.6V,
Zilz3 &T R83 28V D.C. Total
- 12V D.C. tap 1
- 1.8V D,C, tap 2
- 1.4V D,C., tap 3
Iilazents - 6.3V a.c. all valves,
Iroiviil .l Z_=sctrodes
TunITiin Valve type Electrode Pin No. Voltage
2T szl o (vi) 6BA6 Ancde 5 240V
Screen 6 100V
R,T., Azz. 2 (72) 6BA6 Anode 5 240V
Screen 6 100V
Lixer ey 63E6 Anode 5 250V
Screen 6 105V
Cathode 2 1.0V
2.7, szillzTiz
T 6J6 Anode 1 100V
Anode 2 105V
Cathode 7 1.1V
I.7. a=z. 7 72, 6BA6 Anode 5 240V
Screen 6 100V
Cathode 7 1.0V
I.7. azz. o W%, 6BAG Anode 5 240V
Screen 6 100V
Cathode T 1.0V
A.G.Cy Az, VT, 6AT6 Anode 5 245V
Screen 6 155V
Cathode T 2V
A, GoC. necTilizz
3 6AL5 Cathode 5 20V
I.0e azz. > V00, 6AUG Anode 5 245V
Screen 6 220V
Cathode 7 S5V
B.F.0. NP 6J6 Anode 1 65V
Anode 2 70V
Cathode T 1V



Function

3.F.C. Amp (V11)

Limiter (V12)

iudio Amp. (V43)

Audio Outpuv (Vi)

ias Amp. (Vis,

o3]

Codan

Crystal Osc. (9V1/

ist liixer (9ve,

2nd lMixer (9v3,

D.C. Amp. (5ve,

D.C. Amp. (9vs)

Dl e
Valve —_z2ircie
EXUE
7 7
OBAO Al T
Amm e

M O Taa

v TLoke
ClanC FNEION

, ~
~law v

[V Y
Cavl

Jue
vaonoke
~ ode
[T
voLluoue

g
-
=

IJ

=
o
)

o\ -~ o\ -~ Oo\\Ut -3 o\ l

NN oV o\l -\

N o\

Voltage

155V
120V
5V

200V
3BV
-0.5V

100V

35V
1.2V

145V
150V

245V
SV

6QV
Qv

250V
115V

250V
110V
3V

60V
60V
1.5V
1.5V

240V
240V
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LIl — ..l

- : . . K2
ST._% _--. oz3 veea taken as the voltage ratio 7
Lo oviltil2 applied to the grid of valve V2 and

~To_: <.z.ied to the grid of valve V1 in the

Z L. tZier 3o produce the same detector current,

~

-.. Tigures are given for a receiver on the

/4 N
\£y

2:T ToL: rzcelver as follows:

ardivey B.0.00, AN.L, and codan switches "“QFF"
_lzizern oM (contrcl fully anti-clockwise)0

voiene control full anti-clockwise,

~.o. end audio gain controls full clockwise (maximum

JATINT ).
S:lioTaviyy switch in position “BY,

of 600 ohms on 300mW output when 30mW

~

~260V, measured at terminal 3 of
3 or T4,

S.2. osciilator injection approximately 325 ud at
STz zever reading 65uA x 5),

L. Ll o shuat removed from CFS check that a
current of 12-14 vA is cbtained for an
S0 volt I.E. “H terminal 3 of transformer
- 7. Cnis measurement establishes the correct
Llllc tacCxk vesistance,

=0 noise raivio of 14-16 db for 1 uV into
Zzriil teruinals (CRY),

SClnl s .eTrixotype 931 signal generator feed a
ZeT:l 300 at 400 cps into each stage using a
in series with the "active'" wire in the
czi. Connect into the stages as follows:



R.¥, Stages

Lge Point of freq,
Connection
sicl  Aerial Input Lo,
“ol- CH1q R.7,
T
-to
o o Terminal 1 of "
Trans. T2
i RF Terminal 1 of "
Trans. T3
cach of the above pcinis
-1 the 4C0 onm shunv ¢on CFY,

.suiing 40uA x 5).

dixer ana Z7

- ege 2oint of Connecticn
_xEr Yerminal T9 of 7o
- ILF Grid side of Cz<

.2 I# Terminal 5 of

24 IF Terminal 5 of 770
Audio Steses
-lage Point of Coanection

-..iting Grid of V12

Do
scio Grid of Vi3
—De

«tput  Grid of V4

-34.

Frequency Range

C 4-7.5 lic

Stage  Input Stage
Gain Gain

10
Lpp.

6-8

4-5 55u

App.

9-11

& detector curreat of 200uS.

L5/

i

[
.-‘_j

b
i

Input required to
produce 20Cul
Detector Current

556 uVv
LV approx.
50 mV "
0.5 - 0.7 volts

inpuv for +10dbm
level from 300mW
output

5 @
45

nV

Input Stage
Gain
0.5V 6

3uV

App.
40uV
App.

5
App.,

12-197

ne signel gen. was adjusted to produce

/
(meter

S ts.use
Gain

4-10
10-15
8-12

Stage
Gain

12



35.
9. MAINTENANCE:

The equipment should be peflOQlCd]lJ checked to ensure
that the performsnce 1s ebove the low verformance level as
Specified in Airways Sngineering Instructions., The Line Up and
Low Performance Level Tor R20 receivers used on H.F. are listeg
below,

R.¥ Receivar Input for 40db R.F. Receiver Input to
Sigral to Noise ratio Operate Codan.
LV 0. 3uv
Low Performance Lev
2.7, Recaiver Input for 10db R.F., Receiver Input to
. Signel lo Ncise Ratio Operate Codan,
SuV v

SN

riormance figures are based on the use of
“relr delrix type 931,

et S-LiWCtiag liners have boen fitted 1nside +

I 2ID recoivors and care should be taken that these are
alveys o L 2lier muintenance, The use ﬁf these liners

recuces < va-l Tlmjerature and rinimises the incidence of failure
due TO reverss i Current in valves

snleldcs

-~
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10, PLACING INTO CPZRATION:

Check that the codan is in position and connected
to the receiver.
Switch on the power switch 87,
Set the R,P. salin 1o Coximanm clockwise, the local/
remote owiten Lo L0CaL, BFO, AGC noise limiter
anu colun Lwillinco ic OXF and the IR selectivity

c position.

generator accurauely
and modulated 30%
aerial input connector.

,C00 ohi test meter into the
heck that 4 neter
for 1 uV input

connecved to the
mW output in a oOO
tput indicator acros

Ui

an output

ol ji; nilliws of 1uVv (2uV

be measured by noticing
Ut wiren the modulation
io should be approximately

GLloW to warm up and check
wnen the receiver input

I L3 To Lo usca on remote control
.ol control should be checked

Plug te=
Switch A
set the remcse Z.-. 2o~
gain (max. volcu s
approximately - .
easured with a 7V
Appliy a 30% mod.le
aerial terminals.

for minimum
to give
Tron Cf4 to earth as

S0 the receiver



3Ts
Increase the signal input to the receiver
9Cr'3 reuches maximua value. Calculate
thls maximum and adjust the signal inpuv
9CIr3 reaches this value,

CurefMully adjust votenbiometer 9R36 until
Tie cocan just mutes the receiver,

£ that the receiver now reguires between
=35 uV signal input to open the codan with
vislaaa gain (max, voltage) still epplied to

vie ¢ gain line. If not adjust R115 to obtain
vi¢ correct maximum muting point,

"
(&
3 ku O
[N

t muting point adjusted disconnect
Tae signal geuur¢to; and connect the aerial

iver is now ready to be placed into



3G,

pu

. INST ALLATTON :

-
-3

The receiver should be mounted in a standard 19"
rack by means of four " B.S.W. countersunk head screws on

each side of the front pancl
Ensure that the cocea is in position and connected
to the receiver,

Checx thav all velves and crysitals are in their
appropriate socicts and the power transformer tap corresponds

to the mains voltzzge,
Connect tne control lines as follows -

A A A a =
ba¢* POCVCICENIOBARVIO TN e Jo it

Rencte fecsiver Sensitivity to TSB2
Qemote Joian CI/OTR to TSB3
AGGI0 linzs o UE4 4 and 5.

-

Power oo muins shoulid be connected with
three core ficx, passing through the second grommet
hole in the crnz3:l: 1o tic mains connecior,

The rs
(Alignment ax

ready for testing as per section




This component schedule which forms part or the R20 Receiver
Handbooik is produced in two paris.,

A TymM
PLRT s
Laiis b

(a) The manufeacturers circuit reference numbers.
/- 5 A N . . . .
(v) “re CLIT0 reference numoer, which is to be recorded in
columnns 30-38 of the Zcuipment Fault and Inspection
Report form;
\ p A T A A - 1 N S -~
(c) The D.C.A, Ideat No. to be recorded in coluzns 39-47

o tne Equipment Fault and Inspection Report form.
2iRT 23

“ae D.C.A. Ident numbers together with a component
Gescripiion for each number shown.

w.icre Vocab. numbders are not available, an NIV aumoer
nas veen provided to facilitate location of the component
GeSCLiPTLON,

Tae D.C..L, Zdent nwavers in coluwn 3 of Part 1 Go not necessarily
coincide with . oin ke original component schedule. This i
because i QddL&Jueu on the supply of certain types
of componenis 0% necessarily uquVLV the scme, ovut can ve
substituted in 1 wne ob“@oaenta originally used in the equipment.
Cons equcAU¢J Lz 1dent nunbers of the new standardised components nave

been used in this schzdule,

g acenentv components therefore, the
Si should be used, together with the
component descrip:;on snowa Zu Part 2,

(€
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