6

SCREENING

HERE are three basic kinds of screen, and the requirements for

I cach to be cffective differ considerably. It is helpful to under-

stand how cach kind does its job, so that screens may be con-
structed or used intelligently to get the best results.

Magnetic

A magnetic screen is made of magnetic material, such as steel or
Mumetal, and its purpose is to * capture > the magnetic field and lead
it round the object to be screened, usually a transformer, without
affecting it magnetically. Magnetic screens for input and intervalye
transformers are usually made of Mumetal. An important feature for
their satisfactory working is that any lids or joints in the screen should
be a good close fit, so as to provide good magnetic * contact.” Figure
25 shows (a) the way a magnctic ficld is led round the screened space by

FIG, 25 EFFECT OF MAGNETIC SCREEN ON INTERFERING FIELD.

the magnetic screen ; and (b) how a poor joint allows some of the field
to appear inside,

Mumetal has to be heat treated after drilling, filing, or any other
work on it, so unless the reader has facilities for getting this treatment
done (Teicon Metals, the manufacturers of Mumetal, have their own
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process), he should see that any Mumetal case he uses has all the
necessary holes, etc., already, so he need not work on it further.

Mumetal is not successful as a screen against very strong fields,
because it saturates at a fairly low flux density. For this reason it is
sometimes an advantage for the mains transformer, and perhaps the
smoothing choke as well, to be mounted in steel cases. Some types are
finished in steel cases as routine, The steel case round the mains
transformer or choke ensures that the field outside the case is small
enough for the Mumetal case round the input transformer to deal with
satisfactorily.

Electromagnetic

Electromagnetic screening keeps a magnetic field out by the
famous principle of ““ electromagnetic induction,” The variations in
the magnetic field cause currents to flow in the low resistance material
of which the screen is made, and these currents create a magnetic
field in opposition to the original, so that there are no magnetic field
fluctuations penetrating the screen. Figure 26 shows (a) the relation
between the component fields and current at one instant during an

——-=|NTERFERING FIELD.
— |[NDUCED CURRENTS.
=0 FIELD DUE TO CURRENTS

(a) COMPONENT FIELDS (b) RESULTING FIELD

FIG, i6, EFFECT OF ELECTROMAGNETIC SCREEN ON INTERFERING
FIELD.

alternating cycle ; and (b) the resulting field, due to combination of
the components as shown at (a).

So electromagnetic screens are made of copper or aluminium.
With these it is important that any lids or joints should make good
clectrical contact, There must be no gaps of any kind in the screen,
Sheet tinned iron will not do for an clectromagnetic screen, because
an clectromagnetic screen must not be of magnetic material.
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Electrostatic

Electrostatic screening keeps electric fields out (or in), It is
essential for an electrostatic screen to be well earthed, This is not
essential for the other two types for their own purpose ; but by seeing
that they are earthed, the one screen may serve a double purpose.
For an electrostatic screen it is not essential that lids or joints should
make good contact all round, and the screen need not be continuous,
it can have holes in it (e.g., for ventilation), without destroying its
clectrostatic screening properties. (Some valve screens are an example
of this.) Sheet tinned iron (such as a cocoa tin) will serve for electro-
static screening provided there is no electromagnetic effect to be dealt
with as well,

Applications

The reader should never look upon any screen as being perfect.
Whatever type is used, it only reduces the effect by a certain amount,
If the correct type of screen is used, the amount is usually adequate,
and so effective that it appears to remove the trouble completely, But if
the field requiring screening is too strong, any screen becomes inade-
quate, and further steps must be taken,

It should be emphasised that clectromagnetic screening only
excludes alternating fields, and in fact is more efficient in doing so at
higher frequencies. This characteristic is the reverse of that for
magnetic screening, which is most efficient for steady, or d.c., fields
and low frequency alternating fields.

The purpose of screening has been referred to in earlier chapters,
but it will be well here to point out the applications of cach type of
screen. Magnetic screens are almost exclusively used against magnetic
hum pick-up. Electromagnetic screens help reduce inductive hum
pick-up, and also remedy instability if it is due to inductive coupling.
Electrostatic screens are used against electrostatic hum pick-up, and
provide a remedy for instability due to capacitive coupling. In high
gain amplifiers, screening between stages to prevent instability must
be both electromagnetic and electrostatic. ’
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7

NOISE

wo kinds of noise will be dealt with in this chapter : that known
as valve hiss, and various other noises in the form of crackles
and bangs.

Valve Hiss

Valve hiss is quite a normal form of noise, and cannot be elimin-
ated altogether from high gain amplifiers, However, there are ways of
keeping it to a minimum. In the first tplact:,. whatever noise the first
stage develops will always be present if the volume control is in the
grid circuit of the first stage, because the amplifier itself is always
working “ flat-out.”” By having the volume control affer the first or
second valve, the noise due to the early stages will be turned down when
volume is turned down.

It should be mentioned that the volume control should not be
put too late in the amplifier cither, for another reason. Suppose
different types of microphone are to be used, or the same one used
alternatively for long range pick-up or close speaking, then widely
different settings of the volume control will be needed. If the amplifier
has enough gain to cope with the weakest microphone, or long range
pick-up, then it will have plenty in reserve for thest ronger microphone
or close talking. If the volume control is, say, just before the output
stage, as it is turned well down for the latter job, so the previous stage
will be overloading and distorting, before the output from the volume
control is high enough to give full output.

Valve hiss is proportional to anode current for a given type of
valve. At low levels, in the early stages, little gain will be lost by
working the valve at lower anode voltage and current; but it will
causc considerably less noise. The anode voltage can be dropped by
providing extra stages of decoupling which will also be advantageous
in reducing hum in the h.t. supply.

Crackles and Bangs

These are another sort of nois¢, and arc not normal. They can
be due to defective valves, but are far more often due to faulty joints
in the wiring—dry joints. These are caused by poor soldering, and the
remedy is to use greater care in cleaning the lead and contact point
to be soldered, and in the use of soldering flux and the iron. A good
resin cored solder, with no separate flux, is recommended, after care
has been taken to sec that the parts to be joined are cleaned. Both
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