Receiver type R.209

1. General

The Recelver R.209 is a 10 valve superheterocdyne, with facilities for
receiving "Voice’” (A.M. or F.,M.) and C.W. It8 is hermetically sealed, built
on miniature lines and incorporatesa its owa vibrator power supply unit
driven by a 6 volt battery.

The R.209 may be used in the following ataticna:-

(a) Auxiliary statiom to replace R.107 in the W.S5. Stations,
{b) Manpack Staticn.

(e} YVehicle/Animal Station.

Ten valves and a neom stabllizer are employed in the set which 1s
extreme stable owing to the fact that the R.F, chassls 15 very rigld and the
condenser drive is well constructed., A unit system of construction is uzsed.

The frsquency coverage is 1-20 M¢/s in four bands as follows:-
Range 1. 20 Mc/s = 12 Mc/B

11 2‘ 12.5 [ - 5.5 L1
" 3‘ 5.6 rt - 2.5 "
" 4. 2‘} 1| - 1.0 H

The set may be operated with & rod, open wire or dipole merial and
has loudspeaker and 'phone output.

2. Brief c¢ircuilt and description

The circuit consists of an R.F. Amplifier, mixer, Local Osciliator,
three I.F, Ampllifiers, Detector or Limiter/Discrimlinator, Beat Frequency
Oscillator, twe push-pull output valves,
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Servicing and routine checks are greatly facilitated by the unit
cystem of construction. The set may be roughly divided int¢ separate sub-

units as shown 1in Table.

Tablie

() ¥ront Panel All controls, Desiccator, 6V Input Socket, Aerial
and Earth Terminals.

| {b) R.F. Chassals R.F, Amplifier, Mixer, Local Oscillator.

(e¢) I.FP, Chaesis | 3 I.F. Amplifliers, Detector/Limiter~Discriminstor.

(¢) A.F. Chassis | Output Valves, Beat Frequency Oscillator.
i(e) Power Unit Vibrator, Rectifier, Smoothing Circults,




The set is contained in a ribbed die~cast case and is hermetically
sealed. The front panel-case seal is provided by a rectangular section
rubber wacher which is housed tightly in a square-section channel round
the edge of the front panel. The panel is held to the case by 28 fixing
screws. Terminals are sealed by a ring in compression against the panel
and spindles by synthetic rubber glands. The scale window is sealed by a
synthetic rubber gasket on to which the plate glass window beds down,
The speasker is fitted into a sealed recess with a gealed terminal passing
out for connection and is itself protected from meoisture by a hinged
cealed cover. A 'Desiccator’ is provided inm the front panel fcr drying
the enclosed air., A spare cvne is carried om the front panel.
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5 Technical description

{a) Aerial input circuits

Provision is made for low and high-impedance aerials by the
two inputs matching in at 80 ohms and 1,000 ochms respectively, with
which the quick-release terminals labelled AE 80 and AE ROD WIRE
respectively are associated. The terminals are connected to resistance=-
capacity networks (R4, C15 and R3, Cl4) designed to provide leakage
paths to earth for any static charges which may accumulate on the
aerials,



I0 obtaln maximum gain in the aerial circuits, the inputs are
correctly matched to the R.F. tuned circuits by the use of transformer
couplings., For mechanical simplicity of the ewltching tanks, the
coupling coile for bands of higher frequency than the one in use are
left in series with the aerial. This ia poasible since the inductanhce
of these colls ie small. Coupling colls for bands of lower frequency
than the one io use are earthed,

(b) R.F, Amplifier

The tuned circulits in the grid of the R.F. amplifier V1 (type
1T4) are tuned by a section of C94, A 25 pF variable condenser C19
is fitted across this section of CO4A and is controlled by the knob
labelled Y“AE TRIMMER". This is used to compensate for different aerial capacitance
purposes, and to obtain the highest YQ" are wound so that the required
inductance is cbtained with the core as far imp aes is compatible with a
reasonable trimming range, On range 1 a condenser €16 is inserted 1n
series with the main tuning condenser in this stage to give a more
cpen coverage on the frequency scale. H.T. is applied to the ancde
through R6, R7 and R.F. choke L10, and to the screen through R6, R7
and R9, Automatic Volume Control is applied through R5. V1 is coupled
to the Mixer valve through C23% and switch S2D.

& i

AL Aol AL 80y
WInL ; 93 YOLTS HT+

THT Y0 MIXER AND L O VALYE

&V~ KT~
- = LV ¥
AVYL

R F AMPLIFIER

{¢) Mixer

The grid tuning circuits of the Mixer V2 (type IR5) are shunt
fed from the anode of the R.F, Amplifier, the R.F. ancde load belng
the choke L1Q, This type of coupling is used so that no switck
contacts or tuning colils are at B.P. potential., Tuning is carried out
by the second mection of the main ganged condenser €94, €28 is included
in the circuit of Range 1 for the same purpose as C16 in the R.F.

Amplifier Range 1.




The Mixer is a pentsgrid valve, aignal frequency is fed at
Grid 3 and the ocutput of the Local Oscillator 1s injected at grid 1
The lntermediate frequency (I.¥F.) of 460 K¢/s is developed across
the primary of T2, the secondary of which is connected to the first
I.F, amplifier. H.T. is fed to the anode of V2 through RG&, Ri3 and
and the primary of T2 and tov the screen via R12 which is taken to
the junction of R135 and T2.
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(d) Local Oscillator

This ie a tuned-grid reactlion vscillator, employlng a peniode
valve V4 (type 174) with screen and anode strapped. The required
oscillations are taken from the grid to grid 1 of the mixer valve.
A 150 ohms resistor (R16) 1s inserted in the grid leads of V4 to
prevent parasitic osecillations occuring. H.T. to V4 18 stabllized
by means ¢f the necn V3, the working voltage of which is 63 voltas.
The osgcillator colls are tuned by the third section of C94,
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(E) J.Fa MEliﬂErE

There are three stages of I.F. amplification v5, V6 and V7?7
(type IT4). Each stage is constructed in unit form, Dbeing housed
in an aluainium can mounted on a plug~in base. The stages are
identical and plug into the sockets of the I.F. chassis which
carries the inter-unit wiring. Trimming of the I.F. transformers
ie accomplished by means of adjustable screw in irom dust cores,
the resonant frequency is 460 Kc/e., The overall bandwidth is 5
Kc/a at -6 db, A.V.C. 18 applied to the first two stages only,
To prevent feedback the heater circults are decoupled by separate
0.1 uF condensers,
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(f) Detector

v8 (type 155) acts as a detector on A.M. and C.W. and as a
limiter discriminator on F.M. The stage 1is built into & plug-in
unit, similar in construction to those for the I.F. stages.

On R/T (A.M.) H.T. is removed from the valve, which then
acte as a diode detector, the control grid and heater bhelng the
rectifying electrodes. The diode load is VRIA and the I.F. filler
c?1, €72 and R36. A portion of the A.F. voliage 1is taken Irom the
slider of VRIA to the control grid of the first aA.F. stage.

On C.WN. V8 is used as for R/T {(A.M.), the beat oscillator
output being injected at the control grid. In this case the diode

l1oad 1s R38 and the A.F. voltage is fed to the grid of the first
A.F. valve V9 through the resistex R37 and C.W. fllter,

Oon F.M. H.T. 1s switched to the anode of the peantode section
of V8 which is used as an amplitude limiter, and the diode section
becomes the discriminator diode, Limitipg iz achlieved by reducing
the apode voltage, the normal screen veltage being used,

Test points for the plug-in units are provided by connecting
the ancde end of the H,T. feed resistor to a blank pin s0 that the
voltage across this resistor can be measured to give an indication
of the valve current.
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BETECTOR/ Limren DiscrumiNATOR STAGE

(g) The Discriminator

This is of the =single diode type, designed for use with a
directly heated valve, The dlode used 1s that incorporated in the

valve V8, and to simplify the explanation, a simplified drawing
of the circulit is shown in Fig. below (a).
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Two tuned circuits (1) and (2) are connected to the ancde of
the limiter. Circuit (1) tuned to about 450 Kc¢/s8 18 effectively
conhacted across the linaiter, and, assuming perfect liaiting, is
so heavily dazped that the voltage of the signal at the ancde of
of the limiter may be considered independent of frequency over
the deviation band in use, Coupling to the tuned circuit (2) is by
the capacity of the diode and stray capacitles. The dlagram may be
further simplified to that of Fig, (b). A voltage, which remains
constant in amplitude (V) and phase when the freguency is altered
over the deviatiocn band about the I,F. of 460 Ke/g, is applied
across the tumed c¢ircult (2) and the capacitor CD. The voltage
appearing acroes the diode 1s the sum of V and the voaltage develoned
across (2), due regard being pald to phase. This gives the deslred
discriminator c¢haracteristic, the A.F. voltage being developead
across the dlode load VRIA.

(k) Beat Frequency Oscillator

The beat osclllisator usees a diode pentode (V11) in a Hartley
¢lircuit, the whole stage beipng housed in a plug-in unlt similar to
those used for the I.F. stages.

The oscillator is tuned over a range of 1.2 Kc/s either side
of the T.F. by the B.F.0. coptrol C95. As the beater is at R.F,
pvotential with respect to emsrth two identical coupling coils are
wound on the main former, cone being included in each heater lead,

The anode of Vi1 is electron coupled to the oscillgtor, the
output from the anode is applied to the diode which rectifies part

of the output to supyly dbias to the grids of the R.F, and I.F,
amplifiers when the set is working on C.VW,
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(1) Automatic Volume Control

Oon A M. the A.V.C. is obtained from the detector dicde load
VRIA through R49 and is applied to the R.¥F. Amplifier V1 and the
first two I.F. amplifiers, V5 and V6, A.V.C., delay is vnrovided by

by the dlod sectien of V10O whose anode is copnnected to a potentiometer
across the K.T. formed by the 20 meg-ohm resistor R4S on the H,T.
side and R49 and VR1A in series on the carth side.




The diode therefore conducts continucusly, acting as a short-
circult across the 2.V.C, line, unless the negative A.V.C.
voltage exceeds the positive voltage on the dicde ancde, when
the excess of negative voltage will be applied to the 4,V.C.
line, The delay afforded is such that noc A.V.C. voltage is
applied until the incoming signal is strong enough to give a
signal-to-noise ratio of 20 db.

On C.W. part of the beat oscillator output is rectified by
the diode portion of Vi1 and is developed across VRIB, A portion
of this rectified voltage is applied to the grids of V1, V5 and
V6 through the A.V.C. line, and also to the grid of V7.

On F.M. the A.V.C. 1line is returned to earth and is therefore
inoperative,

(3) Qutput Stages

Two valves, V9 (type 1T4) and V1O (type 185), are used as a
self-drive, push-pull output stage. The signal input 1s taken in
the normal mamnner to the grid of V9, the corresponding out~of-
phase voltage t¢ drive Vi0 is obtained from the screemn of V9.

The output from these two valves is tzken in the conventlonal
manaer to the ends of a centre~tapped primary on the output trans-
former.

Facilities are provided for loudspeaker output and two pairs
of 150 ohms ’phones,
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