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PRACTICAL RADIO FOR BEGINNERS.
BOOK II.

CHAPTER 1

ADDING THE RADIO FREQUENCY
AMPLIFIER STAGE

The introduction to Book 1 told the beginner a “ Progres-
sive ” receiver was being discussed and finally built.

After a few chapters on the various aspects to radio theory
and components, the first of the simple receivers was then
given, firstly as a theoretical diagram and then as a schematic
layout to be built on the chassis described.

Having built the two simple receivers, a more ambitious
type follows, where this time another stage is added in front
of the existing layout, to amplify the incoming Radio
Frequency signals and make the receiver capable of receiving
some of the more powerful Continental Stations.

A Mullard EF 36 valve acts as the R.F. amplifier. It was
chosen as it conforms to the current rating through the heater
with the other valves. This valve is rated at 0.2 amperes and
when this current is flowing the cathode is raised to its correct
working temperature. If another type of valve with, say a
0.3 ampere heater was used here, the cathode temperature
would not be sufficiently high due to the current control
exercised by the barretter.

As this type of valve, and all R.F. amplifying valves, has
a very high anode “impedance ”; to make the valve operate
at its best a high anode load must be used.

9



10 PRACTICAL RADIO FOR BEGINNERS. Book II

Here a problem arises on how best to achieve this. If a
high value resistor is connected between the H.T. positive
line and the anode of the valve, the current which flows
through the valve, must also flow through the anode
resistor, a large voltage is therefore developed across the
anode load, and, as this voltage must be subtracted from the
main H.T. voltage, very little appears at the actual anode of
the valve; under this condition the valve cannot operate at its
correct working point.

Fortunately there is another way; for use can be made of
the property which exists between a coil and capacitor when
at resonance. “ Resonance” is that property which exists
between an inductor and capacitor when tuned to a particu-
lar frequency. This property is measured in ohms and is
given the term “ Impedance,” but this should not be con-
fused with the valve’s “impedance ” as this is actually the
“ Anode A.C. Resistance” of the valve.

At radio frequencies, and as a variable capacitor is being
used in conjunction with a coil of fixed inductance, by vary-
ing the amount of capacity several resonant points can be
obtained.

The E.F. 36 has an Anode A.C, resistance of something
between 2 and 2.5 megohms, the coil and capacitor (C1L2)
present, at resonance, something to this order, so by connect-
ing the anode in series with the coil to the H.T. line, and
tuning by the capacitor the correct anode load can be offered
to the valve, while at the same time the full anode voltage
appears at the anode because of the low D.C. resistance of the
windings of the coil.

Construction.

A slight re-arrangement of some of the components will
be necessary before including the R.F. stage. RS5, the volume
control must be moved from hole A.F. to hole A.E., to make
room for the aerial coil and its bracket.  This will mean
lengthening some of the leads already connected.

Unsolder the lead on the switch contact A which feeds
V4 and the one at contact B which goes to chassis. Remove
all leads from the volume control tags. Unscrew the volume
control and move to hole A.E. The mains lead has now
become slackened, the spare can be pulled back through the
grometted hole A.I. and made tidy.
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The wire on contact A of the switch can now be shortened
a trifle, and resoldered, while the earthing wire at contact B
will have to be lengthened and resoldered.

A longer wire is required from the junction of R1 C5 to
the left hand tag of the volume control, also from R4 to
centre tag on the volume control. Make sure that the wire
earthing the right-hand tag of the volume control is also
connected to chassis.

Unsolder carefully all connections on L1 L2, take whole
coil out and place aside for the time being.

Fit a new International octal valveholder in hole A, to be
known as VS5 during construction, with solder tags under
each nut.

Remove wire connecting Pin 2 on V2 and Pin 7 on V1.

Replace with longer wire connecting Pin 2, V2 and Pin
TN5.

Connect Pin 2 V5 to Pin 2 V1.

Now that there are two sets of coils in the receiver, care
must be taken that interaction does not take place due to the
rapidly changing magnetic field associated with them. If these
coils were to be placed vertically on the chassis near to one
another the magnetic fields would be in the same plane, there-
fore cutting each others windings, and causing instability.

A way to counter this is to make a bracket from a strip
of aluminium to carry the original L1 L2. The aluminium
can be 18 SW.G. and a strip 23” long by 3" wide will be
sufficient. Scribe a line half an inch from one end, this will
give the bending mark. A 6BA clearing hole is now drilled
centrally, half an inch from the end of the long section,
another is drilled in the short section a quarter of an inch
from the end.

Interaction now is not so prevalent between the two coils
when mounted at right angles to one another.

Fix the bracket by the short leg to hole Q, which already
has a long bolt through it holding the ganged capacitor in
position. Bolt on to the longer side the coil L1 L2. This is
now the aerial coil.

‘The wire from Cl4 which originally made contact with
Tag 1 of the coil must be removed, and a fresh piece now joins
Cl14 and Tag 3. Tags 2 and 4 are connected to chassis on the
solder tag nearest VS5,
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Tag 1 is connected to C1 through the hole T.

The heater wiring to the valves having been completed
earlier, attention can now be turned to wiring V5. Firstly
join Pin 5 and Pin 8 (the Suppressor Grid to the Cathode).
R13 (330Q2) together with C18 (.1 uF) are soldered to Pin
8 V5, the other ends being connected to the soldering tag
nearest the Keyway of V5 valveholder. Tag 1is taken to chassis

From Pin 4 V2 R11 (1Kr) connects to the unused positive
tag of CS5, at this point R12 (100K() is joined to Pin 4 VS5,
from Pin 4 also C17 (.1 pF) is connected to chassis at the
solder tag under V1 Valveholder.

Coils L3 and L4 (Wearite PHF2) can now be fitted into
place. These replace L1 L2 and can be bolted to hole R.

The circuit changes a trifle here, the reaction capacitor R13
is no longer connected to the anode of V1, but is in the earthy
end of L3. This enables the earthed movable section to be
varied without the risk of shock or making the receiver un-
stable while adjusting. Pin 3 V5 is connected to Tag 1 of
L3 L4 while from Tag 2 C19 (.1pF) is connected to chassis.
From Tag 2 also, R14 (1KQ) connects to the main H.T. line
Pin 4 V2. Pin 3 V1 connects to Tag 3 on L3 L4 and Tag 4
to inner plates of C13. The outer plates being connected to
chassis. Tag 3 L3 L4 connects to C2 through hole U in
the chassis, The Top Cap connections to V1 and the con-
nections to R9 should not have been disturbed. Connection
to the Top Cap of V5 is made in a similar manner as to V1.

To increase the performance of the receiver still further
two small trimmers can be connected across L2 and L4; these
help to straighten out the tuning curve at the high frequency
end of the tuning range.

The theoretical circuit is shown on the facing page, while
overleaf on page 14 is the practical layout diagram.
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Alignment.
1. Mesh the plates of C13 to about halfway.

2. Open the ganged capacitor fully, and turn up Volume
Control to maximum.

3. Tune for a station at about 208 meters (Radio Luxem-

burg), this is best done evening time, and adjust C15
and C16 for maximum volume.

4. Leaving the gang set adjust C13 until the receiver just
oscillates, reduce a little until oscillation ceases.

5. Return now to C15 and C16 and re-adjust if necessary.

From now onwards it would perhaps be more fitting to
re-classify the valves.

EF 36 V5 now becomes V1.
EF 37A V1 now becomes V2.
Gl 33 V2 now becomes V3.
Y1 V3 now becomes V4.
Ci1C V4 now becomes V5.

Components required for adding HF stage.

. Wearite P.H.F. 2 coil.

. 1KQ resistors R11 R14.

. 100K resistor R12.

56012 resistor R13.

0.1 pF capacitors C17. C18. C19.
. 50pf Trimmers C15 C16.

Octal Valveholder.

. Mullard E.F. 36. Valve.

High Impedance Detector.

Having now made the leaky grid detector with an R.F.
stage attached, attention can now be turned to another type,
the high impedance detector or the “Cathode Follower.”

A few more components will be necessary, which can be
bought quite cheaply if not already available. A short list
will be given later. This type of detector circuit is not often
used, although it is very efficient and places no loading on the
previous stage.
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Fig. 3 shows the circuit diagram.

The A.F. signal is developed across the cathode resistor,
which is in value comparable with the anode resistor of a
normal triode valve, and is handed on to the output stage
through a resistor capacity filter network. The filter network
is similar to that used for smoothing the H.T. line in modern
midget mains receivers, except that the resistor is much
higher in value and the capacitors much smaller.

C7 blocks the D.C. component from reaching the grid of
V3, but allows the audio signal to pass and the magnitude
of that signal is controlled by R5 the volume control.

Construction.

The R.F. stage can be left as it stands, but quite a number
of alterations will have to be made to the second stage, with
minor ones to the output.

Working through from the anode of the EF 36 (V1) dis-
connect the lead from Pin 3 (the anode) from Tag 1 on the
P.H.F. 2 coil. Disconnect Tag 2 from C19 (.1pF) and R14
also disconnect from C2.

The lead from Pin 3 V2 is disconnected from Tag 3 and
removed altogether. Tag 4 is unsoldered from C13, C13 is
not being used in this circuit so it can be removed completely.
This now leaves coils L3 and L4 free for re-wiring. Remove
C12 and RY, also R1 R2 and R3 together with C4 and C6.
Disconnect all wires from R5 except the earthing wire and
switch wiring.

Strap together Pin 3, 4, and 5 of the EF37A (V2) and
connect direct to H.T. line at Pin 4 of the CL 33 (V3).

Connect R14 with C19 to Tag 4 on P.H.F.2. Tag 3 take
to anode of V1 (Pin 3). Tag 2 is connected direct to a con-
venient solder tag while Tag 1 connects to C2 through hole R.

Pin 8, cathode of V2 has a 47K} (R8) resistor to chassis.

At Pin 8 again is another 47K() (R9) resistor. This resistor
is connected to C7 (0.1p.F) the free end of the capacitor being
soldered to the left-hand tag of RS.
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At the junction of R9 and C7 and at the junction of R9 and
R8 on Pin 8 (V2) two 100pf (C9 C10) capacitors are taken
to chassis.

The slider of RS is taken to Pin 5 of V3 via R6.

C11 a 1uF paper capacitor is connected between Pin 3 V2
and chassis. Two small trimmer capacitors C15 and C16
may be connected across Tags 1 and 2 of both the P.A.2
and P.H.F.2 tuning coils.

The layout diagram (Fig. 4) shows the new wiring to the -
detector and output stages in full lines while the existing
wiring is shown by broken lines. :

Extra components required for High Impedance Detector.

2 47K 1 watt resistors.

2 100pf Capacitors.

1 1uF Paper capacitor 350V working.
Tone Control Circuit.

The circuit of Fig. 4 shows no provision for a Tone
Control, as the output from the detector is being fed via the
filter network into the output valve.

A tone control is quite a useful addition to the receiver
because it allows the user to adjust the levels of the bass and
treble registers to suit their particular desires.

There are many designs for tone controls, some give a boost
to the treble or bass frequencies over a short range, but most
tone controls operate by reducing the range, or to be technical
attenuate the frequencies, that is, if more bass is required the
upper and middle registers are reduced. If more treble is
wanted then the reverse operation comes into play. Thus a
tone control can give a pleasing effect to the ear.

One of the simplest methods of tone control is to by-pass
some of the frequencies to earth, which can be arranged by
the simple circuit shown in Fig. 5.

This ohmic resistance or, a more usual word, the impedance
offered by a capacitor to various frequencies depends upon the
size of the capacitor. For instance the impedance of a 0.1pF
capacitor to 100 c.p.s. is nearly 16,000 ohms while at
5,000 c.p.s. the same capacitor presents only about 320 ohms.
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AANA -
RAAAS

Simple Tone Control Network.

By choosing suitable capacitors the attenuation of certain
frequencies is automatic, and the amount of attenuation being
under manual control by a variable resistance,

In Fig. 5, C20 and RI15 act as the treble attenuator
and by-pass a proportion of the upper frequencies to earth,
while C21 and R16 by-pass some of the lower frequencies.

The capacitance of C21 is kept small so that its impedance
to the higher frequencies is not large, although its impedance
rises as the frequency falls.

Therefore the capacitor blocks the passage of the bass fre-
quencies, which are allowed to reach the volume control
through R16. As the resistance of R16 is increased a small

proportion of these lower frequencies is passed on to the
output stage.

An advantage of this type of tone control is that it causes
very little loss of gain. Some types cause rather serious loss
in the overall amplification of the stages in which they. are
placed, but by keeping the attenuation to the upper and lower
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frequencies the middle frequencies suffer very little loss.
Since these are the frequencies which have most to do with
the apparent volume level, tone compensation is satisfactory
whilst the apparent volume loss is small.

The tone control can easily be inserted into the circuit by
a few simple connections.

Fit into holes A.F. and A.G. the two .25M(2 potentiometers.

Disconnect C7 from RS left-hand tag.

Connect to R15 one end of C20, the other end of C20 to
R16 left-hand tag,

One end of C21 connect to junction of C20, R16, the other
end to centre tag R16.

The centre tag of R16 and the free end of C21 connect to
left-hand tag RS.

R15 centre tag connect to convenient solder tag.

Connect C7 to junction of C20, C21, R16.

i
i[le—Sereened Cable.

AAALLALLANIRANI R

Solder Tog
under V —» '

Volve holder.

Practical layout for Tone Control Circuit.
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The tone control section should now operate efficiently.
’_I'h; _circ6uit diagram is shown in Fig. 5 and the layout wiring
in Fig. 6.

Additional Components required for Tone Control: —

C.20 0.005wF Mica capacitor.
C.21 0.001p»F Mica capacitor.
R.15 0.25MQ Potentiometer.
R.16 0.25MQ Potentiometer.

T. s. L.

ELECTROSTATIC LOUDSPEAKERS

TYPE LSH100 TYPE LSH75
PRICE 21/- PRICE 12/64,

T.S.L. Electrostatic Speakers enhance the reproduction of any
domestic loudspeaker system. With the addition of one or more
of these units remarkable quality and brilliance is obtained. Full
instructions included with every speaker.
Available through your local dealer, or in case of difficulty
write to :

TECHNICAL SUPPLIERS LTD.
63 GOLDHAWK ROAD, LONDON, W.12




CHAPTER 11
INTRODUCING THE RADIO GRAMOPHONE

Quite often gramophone reproduction is required, when
one reaches this stage and can be operated by a simple switch-
ing arrangement, at the same time bringing into operation
correction circuits for the more popular crystal pick-ups.

In the circuit shown at Fig. 7 a two pole three position wafer
type-switch switches from Radio to two gramophone posi-
tions. one for standard 78 r.p.m. recordings and the other for
long playing,

The selector of the switch feeds into the grid of an EF37A,
strapped as a triode, the output of which is taken through a
0.1p.F capacitor to a rather more useful type of tone control
circuit than the one previously described.

Whereas the previous tone control catered only for the
bass and treble registers, the one described here controls the
middle frequencies as well.

The tone control is connected between the detector and the
output stages and allows for a wide variety of settings since
the output is fed to three potentiometers in parallel. It 1s
possible now to feed into the following stage whatever pro-
portions of the three tonal ranges desirable.

The potentiometer R12 has the full output from the valve,
set up as audio voltages across it, but the lead to the follow-
ing circuit is taken to the variable arm of the control through
a small capacitor, so that the high frequencies pass with
little attenuation. Middle and low frequencies are hardly
present, Potentiometer R13 also has the full output from the
valve, this time the succeeding circuits are connected to the
slider arm through a high value resistor R13, which isolates
the potentiometer away from the other circuits so as to
minimise its effect on the other controls.
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