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NOTES ON AMPLIFIERS

Special attention must be paid to the working conditions of circuits
in sections 2, 3 and 4. On D.C. mains polarized (electrolytic) condensers
must be connected with their polarities correct. In A.C./D.C. amplifiers
the chassis and any apparatus in electrical connection with it mays- under
certain unavoidable conditions of supply, be *‘ live "’ to earth.

Due care must be taken.

The circuits in this book are designed to give as great a range of
capabilities as possible, and for that reason features' shown in one
diagram may not appear in another.

Input grid leads are shown shielded in high sensitivity circuits, for
example, but any amplifier will be improved by extensive shielding.
G. |. Turner advises that the amplifier shown in Fig. 23 should have
each stage in separate iron boxes, all earthed, with the first valve leads
screened with mumetal and the output valve leads with iron.

Grid stoppers, as shown in Fig. |1, may be included in any circuit.
They must not be wirewound but of the composition type.

Circuits are to some extent interchangeable. Different types of
phase splitters are shown. all performing much the same operation,
while some A.C. circuits might be used on D.C. with the correct re-
arrangement of heater wiring together with a dropping resistor and
any change in biasing caused by a drop in the voltage supply.

Construction

The circuits shown all have the input grid shunted to earth by a
volume control or fixed resistor. The values shown are arbitrary, and
in practice must be matched with the apparatus whose loads they are
to form. An example is given in Section || on Crystal Microphones.

Heater leads should be twisted together to minimize hum pick up.
Grid leads should be short and direct, spaced from other leads.

Condensers, especially grid coupling condensers, must be in perfect
condition, otherwise damage to valves may result. Their working
voltage values must be adequate.

The working voltages of biasing condensers is not shown except
in a few specialised cases as it falls well within the commercial range
of 25 mfd-12 volt, 50 mfd-50 volt.

.Output valves in Push Pull circuits must be matched—that is, they
must both draw the same anode current within -2 m.a.s. The circuits
show no matching devices as it is presumed that matched valves will
be obtained, but if matching is necessary it may be performed by
separating the biasing circuits in the cathode leads and adjusting the
bias on each valve until the anode currents are identically similar.

Small resistors of 100 ohms may be included in the anode leads,
if desired, so that the voltage drop may be measured across them
instead of breaking the circuit for the inclusion of a milliameter.

One valve of a Push Pull pair must not be removed to leave the
other working. Serious voltage surges will occur, damaging the
emission and unbalancing the biasing circuits.

In some circuits of Sections 3, 4 and 5 the smoothing choke is
indicated by its resistance only. It was felt that speaker fields could
not be used in these positions as they would neither give sufficient
smoothing nor be suitably energised, so that the use of permanent
magnet speakers is recommended. The choke used should have the
highest inductance obtainable for the resistance shown. The current
rarely exceeds 60 m.a.s., except in Figs. 12, 14 and 16, where the
capacity of the choke should be 100 m.a.s.

In circuits where a 35 RE rectifier is used one cathode may be
made to energise a suitable loudspeaker.

Unless otherwise stated, these circuits have sufficient gain to
enable them to be driven by any ordinary pickup.

The valve outputs in watts shown correspond with makers’ tables
and information.

The Amplifier photograph appearing on the front cover of this Manual is
repreduced by courtesy of The General Electric Co., Ltd., London.
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SECTION |—Battery Amplifiers

(Figs. 1—6)
Battery amplifiers are unable to give anything in the nature of a
- large output due to the necessity for economising in current, but
when fed by a pickup or small radio set they will give adequate
volume for the average living-room.

As gramophone amplifiers, for example, the volume obtainable
may not be greater than that given by mechanical reproduction, but
to offset this electrical playing of records means that volume and tone
are controllable while the playing can be a more faithful reproduction.

As pre-amplifiers for microphones or photo-electric-cells battery
circuits are excellent. There is no chance of hum arising from the
circuit itself and external interference may be prevented by totally
enclosing the valve and allied apparatus in a screen.

In Figs. 2 and 6 the input valve is shown unbiased. Overloading

is unlikely but should it occur the grid circuits may be isolated and
biased as desired.
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SECTION 2—Battery Eliminators

(Figs. 7—9)

In Fig. 7, polarized condensers are shown as a reminder that care
must be paid to their connection. Non-polarized condensers should
be used whenever possible, but if not, then connections must be as
shown and the eliminator must be connected to the mains as shown.

If this is disregarded the condensers may be ruined and the mains
supply short-circuited.

The D.C. mains polarity may be checked with a neon lamp. The
plate connected to the positive lead will glow red.

In Fig. 8, polarized condensers will be protected by the rectifier.

This circuit, if connected to the D.C. mains incorrectly, will merely
fail to supply current till the leads are reversed.

In Fig. 9, the supply is isolated from the eliminator by a trans-
former and is therefore safe. Non-polarized condensers should be
used in the Voltage Doubling circuit.

Voltage Regulation ‘
In Figs. 7 and 8, the voltage is drawn from a potential divider.
This device can never have good regulation and the voltages shown
will only be correct when the load taken corresponds with that shown.
These circuits are therefore more suitable for Class A amplifiers.

SECTION 3—D.C. Amplifiers

(Figs. 10—12)

Regard must be paid to the warning below each circuit.

The output from D.C. amplifiers is ultimately limited by the
voltage of the mains supply on which they are used but they are
capable of good work and by reason of their freedom from hum are
suited to quality reproduction.

If polarized (electrolytic) condensers are used, the amplifier must
be correctly connected to the mains supply to prevent breaking down
the condensers.

Condensers should be of 350 volts working capacity.

Mains polarity may be checked with a neon lamp.
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SECTION 4—A.C./D.C. Amplifiers

(Figs. 13 and 14)

Regard must be paid to the warning below each circuit.

The same output limitations are imposed on All-Mains amplifiers
as on D.C. mains amplifiers by reason of the voltage supply limitations,
the rectifier acting merely as a resistive load on D.C. operation.
However, electrolytic condensers may be used without unusual pre-

cautions being taken, as should the amplifier be connected to the
supply incorrectly on D.C. the rectifier passes no current until the
leads are reversed.

Condenser working voltages should be 400 volts.

SECTION 5—A.C./D.C./Battery (Vibrator) Amplifiers

(Figs. 15 and 16)

Regard must be paid to the warning under each circuit.

These circuits are capable of very wide application, being designed
to run from any available source of supply.

It is recommended that the change-over from mains to battery
working be made by means of plugs fitting into a socket on the
wmplifier chassis, such plugs and sockets easily being made from valve
bases and valve holders.

The Vibrator packs must be of good design and make, and treated
with due care, while the battery should be of the heavy discharge type.

Particular attention must be paid to the shunting resistors on
some of the valve heaters. The values must be exactly as shown, these
resistors preferably being made of suitable wire spaced on a former,
and capable of carrying .15 amperes.

As before, condensers are electrolytic and are protected by the
rectifying devices.

The circuits shown are still in the experimental stage, and in view
of their possibilities good work might be done in developing them.
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