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lue to charging or magnetising
he apparatus should be  consid-
wred in parallel with the primary
mpedance.

Due to the large difference in
:he internal impedance of the out-
put and input circuit of a valve, it
1s essential for good amplification
to use apparatus to mateh the im-
pedances.

A transformer is generally used
for this purpose; and as the ener-
ey to be amplified is of audio-fre-
queney, the transformer should
have an iron core.

The amplification per stage is
defined as the ratio of the signal
voltage appliecd to the second
valve (V) to that applied to the
first valve (v); i.e,

v

The consideration of this ampli-
fication per stage is complicated
by the requircmient of distortion-
less amplification, which demands
that

(1) anode current-grid  volt-
age characteristie of valve be lin-

made for minimum iron losses and
minimum leakage.

The grid potential should be ad-
justed so that its mean potential
lies in the centre of the anode cur-
rent-grid  voltage characteristic.
The tilament temperature and an-
ode voltage must be sufficiently
high to ensure saturation shall
not occur, and the peak of the sig-
nals cut off.

Re (2), the transformer must
be built to have a flat frequency
characteristic over the range re-
quired by the proper design  of
the windings and magnetie cir-
cuit.  This requirement is met
with a large iron scetion and a
large number of turns, duc allow-
ance being made for the normal
anode current which is produeing
flux.

(3) The normal grid voltage
should be such as to ensure that
the most positive portions of the
signal shall not cause an appreci-
able current. If grid current were
permitted  to  flow,  distortion
would be caused, for two reasons:

(a) Current which should pass
to the anode cireuit is di-
verted to the grid;

(b) The input voltage is low-
ered, due to the drop across
the secondary winding of
the transformer,

For these reasons it is neces-
sary to conncet one end of the
secondary to the negative pole
of the filament battery, or to in-
clude small dry cells in the cir-
cuit. connected to increase the
negative potential of the grid.

To secure maximum voltage per
stage, the effective impedance of
the primary of the transformer
and output of the valve should be
about cqual, and the secondary
winding should consist of as many
turns as practicable, so that the
largest voltage step-up is obtain-
ed. Fortunately. it is not neces-
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