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direction of having a separate biasing
resistor for each valve, an aim which
the writer, heartily approves as re-
ducing any possibility of interaction.
As there is.no connection between ‘the
cathode and the: transformer, there is
no obstacle -to providing a separate.
path between cathode and "B-" for
each yalye, and the insertion of a suit-
able resistance in each such path will.
automatically provide bias. Regarding:
the respective merits of methods 1 and

3, the wtiter is not prepared to make.
any statement except that both are
successfully used by. different, .manu-
facturers, and either is capable, is a
proper ‘design is adopted, of giving
every satisfaction: in the hands of the
amateur. constructor.

HumControland Bias.
Problems of A.C.

1 By
the early days of A.C, valves the
question of: the reduction of hum
‘and grid bias was a difficult one, If
alternating current is applied. to the
filament of a D.C. valve, the* fluctua.
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tions in temperature cause fluctuationsin the plate current. This results in
A.C. hum. The development of the 226
valve with a broad strong filament'to a
very great extent overcame: this, par
ticularly so when the centre tap of thy
A.O, winding was connected with earth,
This. means that ‘the difference in po
tential between the céntre tap and the
two extremes of the winding was direc
ly proportional to the numbers of turns
on either side of this tap, If this tap
is not directly in the centre, it can be
seen that there is an element unbalane
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ed in the valve, and as the grid is also
at.earth potential, A.O, hum is the re
sult. .
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To overcome this, the centre tap must
be at the.exact centre of the winding,
and when the transformerjis amateur
wound there is a possiblity that the
halves of the windings ‘will not be per
fectly balanced. Where this.is the case
i. centre tan of resistenceof almost any
value providing it is reasonably low
(40-4000hms) may be shunted across
the winding and the céntre tap con
nected with the ground, "Were a vari«
able resistance used,itmay be varied
so that all bum is ‘eliminated, Com
mercially-madeé transformers rarely re
quire this potential divider (potentiog
ameter) across them, as the centre tap
hag been made with thegreatestof pre
cision.
When grid bias is required, thé pro
cedure is much the samé, except that a
resistance is placed in series with the
céntre tap. The resistance is of-a pre
determined value, and will pass a defin
ite amount of current, so that accord
ing to Ohm’s law therewill-be a defin
ite difference in potiential between: the
énd that is connected with the
ground, and that connected with the
centre tap, Thus the grid which is
connected directly to the ground is. still
an earth potential, but tha filament, al
though the B.D, existing between either
leg is directly proportional to the wind
ings, yet the difference between this
and the ground can be varied by the re
sistance value, In this manner the
filament igs made positive .to the same
extent, that in D.C. operation.the gridis made negative,‘The p#Hinciplein the indirectly heated
vathode type of valve has been explainPe ee eS ra —
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ed in another article. The grid bias
proposition remains the same. A resist-
ance is placed in series which makes
the: cathode positive in relation to the
grid. A centre tap with this latter
type of valve jis rarely necessary,
though where hum canhot be reduced
otherwise, the centre tap connetedwith the earth may improve matters.
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Summing up theh, the usual cnuse-of
hum is an unbalanced filament brought
about by the centre tap not being cons
nected to the electrical centre of a filae
ment winding, .

Short-Wave Expansion

HE commercial démand in the Upite
_ -¢q¢ States for permission to con-
struct and operate ‘short-wave radi¢
stations is widespread. Radio cons
panies, telegrapli companies, Press
Associations, oil prospecting’ con¢erns,
Government bureaus, aeroplane operate:
ing enterprises, public utility co
operations and even ‘apple-growers in.
the Far West are among the diyersi-
fied industries that have applied to the
Radio Commission for short-wave-
licenses. a
Nor is this agitation for the con-
struction of short-wave stations con-
fined to the United States. Practically.
every ‘country in the world is hastete
ing to erect commercial stations using:
the high-frequency channels. Canada,
France, Germany and Brazil and many
other countries are increasingly make
ing use of short waves fora variety
of communicating purposes,
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FIG. 3.—Current System to an A.C. Receiver.


