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far toe much volume for comfort, so
I advise anyone considering building
" one-of these sefs fo got in for nothing
except push-pull andio—B.D. and
PUSH-PULL (Nelson).
The mefthod of neatraliging is that
known as split primary, and shounld
be equally effective asg that originally

Ig/ffc

described. However, the 2R¥ B.D.
works well as described. Iailure to
- neutralise means wrong values or too
high voltage on the detector, The
parallel’ feed described in “Guide”
gives excellent results, and should
. make the two R.F. even more popular.
There is no doubt if volume is to be
handled, push-pull is the best amplifier
(deseribed by “Pentode” in our issue
of November 2).
Primary Variation.
W D. CAMPBELL writes: Re nen-
¢ tralising of Browning-Drake, wind
~ another wire on with primary (about
15 turns, primary the same), the pri-
mary connections are the same, but
there is no central tap. The start of
primary and the finish of the other
wire (both 30's), go to B ., The finish
of primary, of course, goes ito plate,
and the start of the other to neutralis-
ing eondenser.
This method I have found very satis-
factory. Use one wire of cotton-cover-
ed and one enamelled.

Finer Details of Radio

e ——————

The Three-Electrode Valve as an Amplifier

T can {truthfully be said that
the valve plays the greatest
part in most sections of
radio, and modern methods of
speech reproduction, Unless
some alternate eomponeni
had been invented and used.
radio could not have pro
gressed so far and so rapidly. As a
rectifier the crystal cannot hold its
own against the valve when properly
used. One or two so-called valveless
amplifiers have been introduced, tried
aund then cast aside in preference t
ones using the valve. .

Sinee the valve plays such a grea
part in the receiver, it is just as wel
to get a fair idea of its performance
not only when tested by the usua
means, but also under actual operatin:
conditicns, This arfticle will deal wit:
the electrode valve when used as w1
amplifier, the next issune with the valw
as a detector, followed by a discussio:
on the new screen grid and pento”
valves.

What the Graph Indicates.

THERE are quite a few really entiu.
stastic amateurs who do not fully
understand and realise the importanc
of the graphs generally supplied with
each valve, and to these a few line
will be devoted to a simple explana
tion. As the name si¥gests, the thre
electrode valve has three elements——the
filament, the grid and the plate. Two
cireuits ave employed, the grid and the
plate and. filament, the latter being
common to both. The one is called the
input or grid circuit, and the other the
output or plate circuit.
When the filament is heated by the
low tension supply, electrons are given
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resistance strip in ease.
changed to different valves
PRICE

enbyaceranasrry

Battery Troubles

The Emmeco “A” Socket Power Unit eliminat-
es the use of an “A’’ Battery and works direct
Knob regulates voltage

Output 1 amp. at 6

£8/15/~

from the A.C. mains,

to valve requirements.
volts. Can be used with any set
up to 10 valves ..

EMMCO MAXUM “B" ELIMINATOR

The Mazum is an improved “B” Eliminator.
Will operate sets with up to seven valves.
Knob control permits variation of 20 volts
for all tappings by altering connection -to-
Voltages can be

12712/

A Maxum and an “A” Socket Supply makes your Set
SALL ELECTRIC” without alterations:in. the Wireless.

ALL EMMCO PRODUCTS ARE FULLY GUARANTEED

Set and Banish

“A” SOCKET POWER SUPPLY

<. . PRICE

MADE BY ELECTRICITY METER MANUFACTURING €O., LTD.

Distributors for New Zealand:
JOHNS LTD., Chancery Street, AUCKLAND.
THOS. BALLINGER & CO., LTD., Victoria St., WELLINGTON.
L. B, SCOTT LTD., Worcester Street, CHRISTCHURCH. |
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the third curve plotted aeross
-graph-and congider the performance ot

By “PENTODE "

off, which, being of a negative charac- ()

ter, are attracted by the positive poten-
tial applied to the plaie by the high
tension or B supply. Each of these
electrong carry a small charge of elec-
tricity, and.a current flows from the
filament to plate, through the meshes
of the grid.

Now consider what would happen if
various potentials were applied to the
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emitted from the filament, and reduce
the current flowing in the plate cirenit.
while if a positive potential was ap
plied to the grid, electrons would be
attracted to the grid and a current

would flow in the grid to filament cir-

cuit, This is undesirable, as will he
explained later. :

AS an example, let us take a general

purpose valve and see what rela-
tionship ‘exists between the applied
grid potential and the plate currenpt.
Starting with a constant “B” voltage
of 90 volts, the normal resistance of
the valve allows a current of 7.3 milli
amperes to flow with the grid at 0 volts.
Apply 4 volts negative bias to the grid.
and the anode current drops fo, say.
2.75 milliampeves. Still further increase
the negative grid bias, and a point will
be found where the applied grid poten-
tial completely cancels the effect of the

“90 volis “B” battery, and no current at

all flows in the plate circuit.. In the
example taken this occurs when 7 voits
negative bias are applied.

Now, it can be seen that seven volls
applied to the grid controls t+ plate

‘cirenit to the same extent that the 90

vols “B” supply do, and from this the
voltage amplifieation of the valve can
be determined. In this case it amounts
to 90/7 or 13 appros.

Reference to the diagramn shows how
this can be depicted on paper in graph
form. The lworizontal lines indicate the
anode or plate current in milliamperes,
while the vertical lines show the ap-
plied grid voltage. The negative on the
left and the positive upon the right.
The two dotted lines indicate the curve
when plotted with the various anode
voltages shown. Neglect for a moment
the

\

the vaive when the grid is made posi-
tive.
Space Charge, .
N first thoughts it would appear
that the grid, being positive, would
attract the electrons to ifself, robbing
the anode and keeping the plate cur-
rent more or less counstant.

When the filament is heated elec-
trons fly off with a comparatively
small velocity, forming what is known®
as a space charge around itself. With- :
out the attraction caused by the posi:
tive plate potential these - electrons
would merely fiy off, circle round and
return by the filament once more to
che filament. As the plate voltage is in-
reased so the number of eleetrons
vhich pass from filament to plate in-
rease. This continnes until the space
‘harge .is no longer present, all the
.vailable electrons being drawn away
iy the positive plate voltage. In this
pndition the valve is said to be satu-
ated. Now, instead of increasing the
Jlate voltage to prouuce this effect, it
an-be done by increasing the grid volt-
ge in a positive direction. The reason
hat the electrons do not 'all fly to the
rid is due to the fact that their velo-
ity earries them past the grid into the
tirect influence of the plate voitage,

1@ only a small proportion actually
ettle on the grid producing grid cur-
;ents, So mueh for the characteristie
surves given with various valves, and
let us see if these curves still hold good
when ‘the valve is used in a receiver.

Under Working Conditions,

IVEN a valve possessing character-
istics as shown in the accompany-
in,, graph, let os see what happens
when used in the position of an audio
frequency amplifier, a transformer
primary being in the plate circuit, With
a plate voltage of 90 a grid bias of 4
volts can be given and the valve is
operating at the position marked x.
Alternating current volitages are ap-
plied to the grid, which for our argu-
ment can amount to 1 volf on either
side of the operating point. These are
reproduced in the plate circuit as volt-
age variations of this value mmultiplied
by the voltage amplification of the
valve. In this ecase it is 13, and the

current of the same frequency as that
of the -input. Neglecting the steady
anode eurrent of 275 millj-
amperes, the alternative anode volt-

33 would be associated with varying
anode amperage, as can be seen
from the graph. On the positive 1
volt, half of the grid swing, the anode
current would vary by approximately
1 milliamp. This current variation
would be applied to the primary of
vhe transformer in the anode lead of
the valve. This primary has a fairly
high A.C. resistance or impedance,
causing a voltage drop across it. This
voltage drop depends upon several fac-
tors, namely, the impedance of the
trangformer primary, the A.C. current
flowing, and the frequency of the al-
ternating current. Without knowing
the value of all these the plate volt-
age cannot be defined, but it is lower
than that originally used and will
move the operating point of the valve

",

output would be 26 volts alternatinf )
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