














DUAL-WAVE SET

(Cantinued from page 5)

difficulty in buying coil kits of this
type at the moment there must be
hundreds of them about in good con-
dition.

Although orthodox, the circuit em-
bodies one or two refinements which
are worthy of comment. A tuning in-
dicator is included in the circuit, and
has been arranged with an audio fil-
ter in the grid circuit, consisting of
a 2 megohm resistor and a capacity of
.05 microfarads.

Bias Arrangement

' Bias for the r.f. stages and for the
proper operation of the delayed auto-
matic volume control system is ob-
tained by picking off a steady bias
voltage of three or four volts from
the main biassing resistor of the
original amplifier. Instead of the 345
ohm resistor shown in the circuit dia-
gram as published, this resistance is
made up of two separate resistors,
one of 320 ohms and the other 26
ohms. The 25 ohm resistor is fitted on
the “earth” side, and a lead taken
away from the junction of the two re-
sistors, This provides a steady poten-
tial of three or four volts negative, or
thereabouts, and it is taken up to the
tuner end of the set for the biassing
all the valves up there.”

The Detector

Since the audio and tuner portions
of the set are both designed for
guper-quality reception it is only reas-

TUNER
b’ HW.L . Hunt.

Schematic diagram of the tuner portion of the super-quality duai-wave receiver.

onable to find that the detector circuit
design has received especial attention
by Mr. Hunt, who says: “The diode
load consists of two resistors with
low value by-pass condensers. The
25,000 chm resistor acts as an r.f.
filter, and at the junction with the
200,000 ohm resistor, the audio out-
put is taken and fed to the amplifier
through a suitable coupling conden-
ser., The value of the diode load re-
sistors is kept low, so that the a.c.
loading of the volume control is ap-
proximately five times the value of
the load resistances, thereby very
considerably lowering the distortion
due to the a.c. loading of the diode
detector.
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Circuit of the audio end and the power supply. Two resistors are required to. make up the
5 ohm bias resistor, os detailed in the article.

Incidentally, the .5 megohm volume
control shown for the amplifier in
last month’s issue should be replaced
with one of 1 megohm resistance
when the amplifier is used with a
diode detector as mentioned above.”

The Local Station Switch

Compared with DX reception of
either distant broadcasting stations,
or overseas short-wave stations,
there are quite different conditions
pertaining to the reception of local
broadeasting  stations, especiallly
when super-quality reproduction is to
be attained. As Mr. Hunt put it:
“The signal strength is much greater
so that less amplification is required,
vet it is not efficient to over-control
the gain of the individual valves. The
local stations being well spread across
the hand. the matter of extreme selec-
tivity is not important, so that we
have an opportunity of attempting to
obtain a degree of high fidelity ac-
cording to the hi-fi quality existing in
the actual transmission being re-
ceived, which may or may not be evi-
dent by its absence, according to the
station being tuned, the particular
mike or pick-up they are using, and,
of course, the quality of the recording
or the artist or orchestra!

Obtaining high fidelity in the tun-
ing is mainly a matter of having the
tuning broad enough to ensure that
the higher audio frequencies will not
b~ attenuated in the i.f. channel,
whether this be due to side-band cut-
fing, as normally accepted, or for
reasons “a la Straede.”

The point is,however,that by fitting
a switching system as shown in the
circuit diagram, we achieve a happy
solution to all the problems listed
above. The gain is cut down nicely,
selectivity is broadened to a conven-
ient degree and there seems to be not
the slightest reason why the scheme

(Continued on page 26)
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INTERESTING IDEAS IN CIRCUITS

Boosting Superhet

Many small superheterodynes,, es-
pecially those without an intermed-
jate frequency stage, are somewhat
lacking in gain. This means that re-
ception of all local stations may be
difficult if the set is used out of the
metropolitan area, and if the aerial
is on the short side.

To overcome this lack of sensitiv-
ity, a small amount of reaction (or
positive feedback) may be applied to
the converter valve, the LF. valve (if
any) or the second detector,

. Reaction on the converter valve is
usually very efficient in improving
image rejection, but makes alignment
more difficult.

The easiest way of applying re-
action, if there is an L.F. stage, is to
couple the anodes of the converter
and IF. valves by a small capacity
condenser, such as a “Gimmick” (an
insulated wire with each end wrapped
once or twice around each anode lead).

Don’t overdo the capacity coupling
or youw’ll have a really nasty whistle
on each side of every station. If the
gimmick coupling condenser is too
large, even with only one turn at each
end, twist the middle section of the
insulated wire two or three times
around an earth wire, thus bypassing
part of the feedback signal.

Short-wave enthusiasts may find
this tip of great help, but remember
not to overdo it. A small amount of re-
alignment may be necessary and after
re-aligning, it may be found that the
reaction can be reduced somewhat.

Reaction on the second detector
(unless a diode) can be obtained in a
similar way, although a better result
can be obtained by using a special
I.F. transformer with a third (re-
action) winding of about a dozen
turns.

Improved Overload

Almost every amplifier is driven
right te the limit on the loud peaks
and the performance of the amplifier
on these peaks is of the greatest im-
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Dlagram show.ng how to increase the range
cf a superhet by fitting reaction to the inter-
mediate stage.
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Circuit for Class AB2 operation without

portance. There are several ways of
making the distortion on overload
more bearable, and these are discussed
here.
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IN THIS ISSUE:

(a) Boosting Superhet by
reaction,

(b) Improving overload
characteristics

(c) Class AB2 operation without
a transformer.

(d) Using Cathode ray tuning

indicator.
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Grid current distortion, due to the
complexity it introduces into the wave
form is probably the worst, and its
elimination will be considered first,

There are two way of dealing with
it: firstly, the bias can be slightly in-
creased, although this means distor-
tion duel to the valve being driven be-
yond cut-off. However, that is not
quite so bad, especially in push-pul.
output stages. Secondly: The grid cir-
cuit of the output tube can be fitted
with a “stopper” of about 100,000
ohms so that any grid current pro-
duces a negative grid voltage tend-
ing to prevent grid current.

All types of wave form distortion
can be reduced by using inverse feed-
back and by restricting the frequency
response.

the use of o special input transformer.

Inverse feedback means the feed-
ing: back from the output to the in-
put, a small fraction of the output
signal so as to oppose the input
signal. This “inverse” or “negative”
feedback reduces the gain, but it re-
duces the distortion. at the same time.
Various ways of obtaining inverse
feedback have been shown in this
series of articles from time to time,
so they will not be listed here. In the
circuit, there is given a very simple
and effective method. ‘

Restricted frequency response al-
lows more effective power output for
two reasons—it reduces the load on
the output stage by reducing the
the amount of work it has to do, i.e,
by eliminating some of the almost in-
audible lows and some of the highs
(which contain much of any distor-
tion produced)—secondly a restricted
fgequency response reduces the possi-
bilities of combination tones and
cross-modulation, which are the real

By
J. W. STRAEDE, B.Sc., A.M.I.R.E.
7 Adeline Street, Preston, Vic.

sources of distasteful distortion. The
circuit accompanying this article
shows how the very very lows and
the very very highs have been reduced
so that a balanced response is still
obtained. Thig is particularly useful in
record reproduction.

(Continued on next page)
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ADDED RANGE FOR BATTERY SETS

How to embody a simple reflex
arrangement to boost the signal
strength.

N interesting little circuit ar-
A rangement came to light in the

Query Service the other day, be-
ing sent in by a reader in Queens-
land who built it up a couple of years
ago and is obtaining splendid results
with it.

The idea seems to be applicable to
almost any two valve set using a pen-
tode output valve. We know that there
must be thousands of these sets
amongst our readers and in every case
it should be well worth trying this
little stunt, as the only extra parts
required are a couple of mica con-
densers and one grid leak. In every
case the value is not critical.

The Scheme.

In a nutshell, the idea is to use the
output pentode as an amplifier for
the original signal as received from
the aerial, as well as an audio ampli-
fier in the ordinary way.

The input to the grid of the output
pentode from the aerial lead-in is not
tuned, but the normal type of tuning
circuit gives a certain amount of selec-
tivity.

The output valve, when of the pen-
tode type, makes a fairly good r.f. am-
plifier, so that the circuit should give
a considerably better performance
than the normal two-valver.

Operation.

The circuit is easy to get into opera-
tion as the first step is to obtain nor-
mal results with the circuit arranged

in the conventional way With
the aerial on to the aerial
coil winding. When the set 1is

operating’ properly the aerial is then
switched to the grid of the output
valve and the aerial coil winding con-
nected up to the plate through the
mica condenser. The r.f. chokes are
then inserted in the proper positions
to keep the r.f. out of the audio trans-
former and out of the speaker wind-
ings, and divert it back to the detector
circuit.

Oscillation

As is to be expected with any high-
gain circuit, and especially one with
reflexing, there is every possibility of
instability being encountered. In a bad
case this might mean that the set will
burst into a squeal before even normal
gain can be obtained. Such troubles,
however, should be fairly easy to cure
and when the cure has been effected,

Bt{

The output pentode of almos# any battery set can be used to amplify the signal before
it is applied to the aerial coil, as shown in thig diagram.

the improvement in performance
should be well worth while. Lay-out
can be expected to be a big factor in
getting stability. The lead which car-
ries the r.f. back from the plate of
the output valve to the coil will need
to be kept clear of the aerial lead-in
and the audio transformer, in fact,
clear of all the wiring associated with
the grid circuit.

The r.f. chokes will need to be kept
well apart, with a spacing between
them of at least three inches.

The audio transformer will need to
be kept well clear of the coil and of
the r.f. chokes, as otherwise r.f. may
be picked up inductively and thereby
complete the feedback circuit neces-
sary to spoil performance by making
regeneration uncontrollable.

dddddddddddid44 444 dd4d4d4dd]

RADIO ENGINEERS’
EXAMINATION

The Institution of Radio Engineers
(Australia) will be holding its half-
yearly examination for admission to

* the Associate Member and Graduate

grades, and the Radio Service Tech-
nicians examination for the Service
Division of the Institution, on Satur-
day, February 6, 1943.

Intending candidates are invited to
apply to the Head Office, The Insti-
tution of Radio Engineers (Australia)
Box 3120, G.P.O., Sydney.
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Application,

The idea can be applied to practi-
cally any circuit where a pentode out-
put valve is used, in fact it might
even be possible to apply it to a big
superhet. The thought opens up a
wide field for experiments. The whole
secret of success with the scheme is
to keep the r.f. signal confined to the
output valve by using effective r.f.
chokes to give the necessary isola-
tion,

The r.f. chokes will need to be ef-
fective over a wide range of gignal
frequencies, since there is no tuning
associated with the aerial circuit. Con-
sequently the output pentode will be
called up to amplify every signal re-
ceived by the aerial. It might be ex-
pected that this extra work for the
output valve might detract from its
ability to handle full audio power.
This may be so to a certain degree,
but the effect is not serious. Even with
90 volts high tension it is to be ex-
pected that sufficient power will still
be available for satisfactory speaker
results. :

Performance,

With this circuit operating' properly
it would be reasonable to expect a
considerable gain in sensitivity, there-
by giving the set extra range. On the
other hand the selectivity would not
be improved, in fact it might be even
below normal. Therefore the sugges-
tion should appeal mostly to the dis-
tant listener whose nearest station is
at least twenty miles away.
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A DICTIONARY OF RADIO TERMS

A.C.—Alternating Current. An electric cur-
rent rapidly chonging ir direction and strength.

ACCUMULATOR.—4. device for storing elec-
tricity. The most cornmon type consists of a
glass or composition contoiner in which is
fitted two sets of plates immersed in a dilute
sulphuric acid called the electrolyte.

ADAPTER, S.W.—A set designed fo receive
short wave stations and connect to a broad-
cast receiver for further audio amplification.

AEO LIGHT.—A lamp used for the recording
of sound on motion picture films.

AERIAL—A conductor used for the trans-
mission and reception of wireless waves. The
go'den rule to follow being to have the aerial
as high and as clear of all earthed objects as
possibe. An overall length of 70 feet may be
considered ample for modern receivers. :

AERIAL, INVERTED L—This type of aerial
consists of a flat top portion with a vertical
[ecd in from one end.

AERIAL T—This is similar to above, but with
the lead in brought down from the centre.

AERIAL UMBRELLA—This type consists of
a centre support with wires extending radialtly
from it, thus giving an umbrella-tike appear-

ance.

AERIAL LOOP—This consists of one or more
turns of wire wound on a frame, which may
be rotated, as this type is decidedly directional.

AMMETER—AnR instrument for measuring in
amperes the flow of current in a circuit.

ALTERNATOR—A mochine designed for the
production of aiternating current.

AMPERE—The standard unit used in meas-
urring of an electric current and is the cur-
rent which will flow through a resistance of
1 ohm at a pressure of 1 volt.

AMPERE HOUR—This is the aquantity of
electricity which passes when a_ current of
one ampere flows for one hour. The capacity
af an accumulator is generally stated in this
unit and is found by multiplying the rate
of discharge in amps by the number of hours
for which it is delivered.

AMPLIFICATION FACTOR-—The
tween the change in plate voltage to change
in grid voltage for a given value of plate
current

AMPLIFIER, AUDIO-—The stages following
the detector in a receiver to enable the audio
signal ta be amplified sufficiently to operate
the speaker.

AMPLIFIER, RADIO FREQUENCY—The
stages in a set designed to amplify the in-
coming R.F. signal before detection.

AMPLIFIER, CLASS A—An amplifier whose
plate output waveform is the same as that
of the applied grid voltage is termed class
A, Tubes used for such work are biased
so that the signal voltage is applied to the
centre of the flat portion of the tube’s char-
acteristic curve, plate current flowing through-
out the entire cycle.

AMPLIFIER CLASS B—An amplifier in which
the grid bias is equal to cut-off value so that
with no signal applied to the grid the plate
current is zero or nearly so, is called class
B’ For audio purposes two fubes must be
used in push pull, the tubes operating for
alternate half-cycles.

AMPLIFIER, CLASS C-—An amplifier in
which the grid bias is considerably in excess
of cut-off value, passibly two to four times.
This, however, is useful mainly in transmitting
apparatus as it allows the tubes to be aperated
very efficiently, but due to the distorted wave-
form is useless for audio purposes.

ANODE—The plate of a vacuum tube. In a
cell the electrode from which the electricity
enters the electrolyte.

ANTENNA-—See Aerial.

APERIODIC—A non-resonant circuit.

ATMOSPHERICS—Noises heard in the re-
ceiver due to electrical discharges in the
atmosphere.

ATOM-—Smallest particles of chemical ele-
ments, believed to consist of a nucleus with
a positive electrical charge round which re-
volves one or more negative electrons.

ATTENUATION—The reduction in power at

ratio be--

a wave or a current with increasing distance
from the source of tronsmission.

AUDIO FREQUENCY—A frequency corres-
ponding fo a normally audible sound wave.
The upper [imit ordinarily lies between 10,000
a~d 20,000 cycles.

AUDIO-FREQUENCY TRANSFORMER — A
transformer for use with audio-frequency cur-
rents.

AUTOSYNE RECEPTION—A system of hete-
rodyne reception through the use of a device
which is both an oscillator and a detector.

AUTODYNE—A heterodyne circuit in which
one valve acts as both oscillator and mixer,

AUTOMATIC FREQUENCY CONTROL — A
device which causes a circuit to be automati-
cally tuned correctly after the manual con-
trol has been tuned to approximately the
correct frequency.

AUTOMATIC YOLUME CONTROL—A meth-
od of automatically biasing the grids of the
R.F. stages of a receiver thus tending to keep
down streng signals and bring up weak sig-
nals to a predefermined level.

AUTOMATIC VOLUME CONTROL—A self-
acting device which maintains the output con-
stant within relatively narrow limits while the
input voltage varies over a wide range.

A.W.G.—American wire gauge.

BAFFLE—A partition of wood or non-resonant
material placed in front of a speaker to pre-
vent the law frequency sound waves from
getting to the back of the speaker and cous-
ing a loss of low notes.

BARRETTER—A borretter or ballast tube is
simply a resistance in the form of o lamp
used in certain types af receivers to break
down excess voltage.

BAKELITE—An insulating material used for
panels, etc., in radio construction.

BAND PASS FILTER—A filter designed to
pass a certain band of frequencies and fo
attenuate all frequencies outside of this band.
As far os receivers are concerned, this is used
to enhance selectivity as resonance is sharply
defined in circuits of this type.

BAND SPREAD TUNING—This method of
tuning is used an shart wave receivers and
aenerally cansists of the normal tuning or in
this case band setting condenser across which
is connected a much smaller capacity variable
condenser. Thus any particular bond may be
selected by using the large condenser and then
this is spread out by use of the smaller con-
denser. It will thus been seen that a dozen
stations that normally occupy a few degrees
of the dial can be spread right round the
dal, thus making the tuning much more easy.

BATTERY ‘A"—A low-voltage battery usual-
ly 114 to 6 volts, depending on the valves used,
which is employed to heat the valve filament.

BATTERY “B’ — A high voltage battery
which may be anythirg from about 22} to
180 volts, depending an the tvpe of set, which
is used to supply the plate and screen: poten-
tials to the valves.

BATTERY "C""—A battery used for the pur-
pose of supplying a negative potential fo the
grid of the valve thus ensuring its correct
operating condition and keeping the plate cur-
rent down to its correct value.

BEAT—A complete cycle of pulsations in
the phenomenon of beating.

BEAT FREQUENCY—The number of beats
per second, This frequency is equal to the
difference between the frequencies of the com-
bining waves.

BEAT FREQUENCY — The resultant fre-
quency when one frequency beats with or
eterodynes another, the beat frequency be-
ino the difference between the two.

BEATING—A phenomenon in which two or
more periodic quantities of different fre-
guencies react to produce a resultant hav-
ing pulsations of amplitude.

BIAS—Potential applied to the control grid
of the valve. This may either be battery bias,
which was almost universally used a few years
ago, or self bias or cathode bias, which is

in common use today in electric sets.

BROADCAST BAND—Generally taken to be
those bands of frequencies between 550 and
1500 kilocycles.

BROADCASTING — Radio transmission in-
tended for genera! reception,

BUSBAR—Copper wire used in radio con-
struction

BORNITE—A sufphide of copper and iron,
crystals of which are used as detectors.

BUZZER——A device which produces a buzz
due to high freguency interruption of current
through the coil.

BY-PASS CONDENSER—A condenser used
to provide an alternating-current path of
comparatively low impedance around same
circuit element.

CAPACITY—Measure of the quantity of
electricity a condenser will store up, this be-
ing determined by the area of the condenser
plates, the dstance between fhem and the
nature of the dielectric, that is the type of
material separating the plates.

CAPACITIVE COUPLING — The association
of one circuit with another by means of
capacity common or mutual to both.

CAPACITY DISTRIBUTED—The capacity
existing between adjacent turns of a coil. At
low frequencies this effect need not be con-
sidered, however, at high frequencies it may
Fave detrimental effects. it is therefare ad-
visable not to “dope’, that is, use ony form
of cement to keep the turns of the coil in
place as this tends to increase the capacity
effect.

CAPACITY HAND —Effect due to closeness
of the hand to the tuning condenser affecting
the tuning to a considerable degree, due
mainly to the earthing of the wrong set of
condenser plates, that is the stator instead of
the rotor plates.

CAPACITY INTERLECTRODE Capacity
cxisting between the various elements of a
volve due to the closeness cf the efectrodes.

CARRIER WAVE— -High frequency electro
magnetic waves radiated from the aerial of
a transmitter. In broadcasting, these high
frequency waves have the audio signal super-
‘mposad an them.

CATHODE—In a radio valve the element
which emits electrons.

CATHODE RAY TUBE—A tube with a
screen on which 1t is possible to make visible
electrical wave forms. Fundamentally this con-
sists of a fluorescent screen ot the end of
the tube, a thin stream: of high velacity elec-
trons which strike against the screen causing
it to glow at the paint of striking and a
means af deflecting the stream af electrons
in any direct’on. Thus by appilying an oscillat-
ing voitage to the deflecting electrodes the
ray traces a visible pattern on the screen of
the tube of the applied electrical voltages.

CIRCUIT BREAKER—A device designed to
break a circuit should the current rise above
a predetermined level.

CHATTERTON’S COMPOUND-—A plastic in-
sulating material consisting of tar, gutta
percha and resin.

CHOKE AUDIO—A coil wound wusually on
an iron core, designed to impede the passage
ot audio currents.

CHOKE R.F.—A coil wound generally on
some non-magnetic material and designed to
impede radio frequency currents.

COIL—A number of turns of wire.

COIL HUM BUCKING—An additional coil
usually wound over the field of an electro-
dynamic speaker to neutralise hum effects.

CONDENSER—Fundamentally two or more
metal plates separated by an insulator.

CONDENSER, BLOCKING — A condenser,
usually fixed designed to pass audio or radio
frequency currents but to block the passage
of direct current.

CONDENSER, ELECTROLYTIC—A condenser
consisting of one plate of aluminium, the
electrolyte (usually a borax solutian) being
the other plate, a thin insulating film which

(Continued on next page)
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RADIO

STEP BY STEP

— Part 9.

The Radio Valve At Work

The theory and construction of the valve
are dealt with in this instalment, the ninth

in the radio chain is the detector
which de-modulates the received
r.f. signals and hands them on in the
form of varying audio frequency cur-
rents that are transformed into sound
by the headphones or loudspeaker.
We wills agsume that we have a
simple tuning circuit rigged up as
shown in fig. 1 (a). It comprises a
coil tuned by a variable condenser to
both. being of the right proportions to
form a resonant circuit for the signal
we want to hear. The circuit is con-
nected to an aerial and earth system
as shown.

PERHAPS the most important link

Crystal is Simplest Detector.

The next problem is to make the
signal audible, and the simplest way
of doing this is to use a crystal de-
tector and a pair of headphones con-
nected across the tuned circuit as
shown in fig. 1 (b).

When the tuning circuit is adjusted
to resonance there is an oscillating
high frequency current surging back-
wards and forwards in it, but this
current will not actuate the ’phones

of a series

until it is rectified; that is, current
flowing only in the one direction is
required.

The crystal detector provides this
rectification by acting as a valve, in
that it passes current readily in one
direction and hardly at all in the
other. The 'phones are thus provided
with uni-directional impulses that rise
and fall in strength at audio fre-
quencies.

The .001 mfd. fixed condenser shown
in fig. 1 (b) connected across the
headphones acts as a reservoir to
maintain current through the ’phones
during the time between one audio
impulse and the next. Both volume
and quality are thus improved, Often
this component is not included, how-
ever, as there is sufficient capacity be-
tween the leads in the headphone
cord to provide the necessary effect.
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Crystal Sets Too Insensitive

With a crystal set, the headphones
are actuated solely by the energy
radiated by the transmitter and
picked up by the receiving aerial,
which explains why receivers of this
type are so restricted in their range.
As well, there are other drawbacks
that make a crystal far inferior to a
valve as a detector. For this reason
the explanation of the process of de-
tection given above has purposely
been made brief. It will be expanded
considerably when the action of the
valve as a detector is being con-
sidered.

How The Valve Works.

The most universally-used device in
radio is the valve. There are hun-
dreds of different types designed to
perform dozens of various operations,
but they all work on the same under-
lying principle.

Generally, the valve is a glass bulb
containing two or more elements.
Air particles constitute obstacles
against the free movement of elec-
trons within the bulb, and so the air
is extracted by a vacuum pump. How-
ever, as no pump can produce a per-
fect vacuum, a little magnesium is
placed inside the bulb before it is
sealed, and the latter is then placed in
a concentrated radio frequency field.
This ignites the magnesium (known
as the “getter”) within the bulb, and
the combustion absorbs the residue of
air still left in the valve. It is this
“getter” that can be seen as a silvery
deposit inside the glass envelope of
many valves.

Cathode is Electron-Emitting
Element.

The most important element within
the valve is the cathode, which is
made of or coated with, material that
when heated to its correct operating
temperature gives off a copious sup-
ply of electrons. There are two com-
mon types of cathode. That illug-
trated in fig. 2 (a) is directly heated,
and is generally known as a filament.

The other type is the indirectly-
heated cathode shown in fig, 2 (b).
The wire within the cylinder is the
heater, and it is insulated from the
cylindrical cathode surrounding it.
Its sole purpose is to supply sufficient
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heat to the cathode to bring the latter
to its correct operating temperature.

Indirectly-Heated Cathodes E‘iminate
A.C. Hum,

Valves using filaments (or directly
heated cathodes) require compara-
tively little heating power, and as
economy of operation is an essential
with receivers powered by batteries,
this type of valve is generally used
in battery sets. With sets operated
from a.c, mains, however, a filament
heated directly by 50 cycles a.c., for
example, would have 100 current im-
pulses passing through it every sec-
ond. This continuous variation in the
heat supplied to the filament would,
unless the latter was of fair y heavv
gauge, result in a corresponding pul-
sation in the supply of electrons em-
itted. This in turn would give rise
to a bad hum. :

The indirectly-heated cathode also
has other advantages for a.c.
operation, and so for this application
it is generally used. It is obviously not
nearly as economical to run as the
filament type, but where power is
taken from the mains this is of no
importance.

Diode Is Simplest Valve.

The simplest type of valve is the
diode, illustrated in fig. 2 (c¢). It has
two electrodes — filament and plate.
1 an “A” battery is connected across
the filament, and another battery,
known as the “B” battery, is connec-
ted up as shown with its positive ter-
minal taken to the plate and its nega-
tive to the negative pole of the fila-

$i6.3 o)

ment or “A” battery, electrons will
flow from filament to plate. 'This is
because, as explained in an earlier
article in the series, electrons are
negatively charged, and as unlike
charges attract, they will flow to-
wards a nearby positively-charged
body, represented by the plate.

This flow of electrons from filament
to plate constitutes a current that will
flow continuously as long as the plate
is positive to the filament. If the “B”
battery is connected the other way
round, however, so that the plate is
negative to the cathode, the electron
flow is stopped because of the repul-
sion there will be between the nega-
tive plate and the electrons, which are
negative.

How the Diode Rectifies A.C.

Now imagine a source of a.c, con-
nected between plate and filament.
On the half cycles when the plate is
positive to the filament, current will
fiow, but there will be no electron
flow (no current) when the plate is
negative to filament.

Thus the valve is acting as a rec-
tifier in that it has changed an alter-
nating current into a pulsating di-
rect current. This alternating current
can be of any frequency, from the 50-
cycle variety to the highest radio fre-
quencies. Hence, the diode can be used
in a power supply to rectify a 50-
cycle current supplied by a.c. mains,
or it can act as a detector for radio
frequency currents.

Space Charge Between Cathode and
Plate.

Not .all of the electrons leaving the
filament reach the plate. The num-
ber that do depends mainly on the
potential of the plate in respect to
the filament.

Some of the electrons emitted re-
turn to the filament, while others
remain in the space between filament
and plate for a brief period of time
to form what is known as a “space
charge.” As it consists of negative
electrons, the space charge has a re-
pclling action on other electrons leav-
ing the filament, and also impedes
the progress of those that are on
their way to the plate.

Fig. 3 (a) shows a scheme for
gradually varying the voltage on the
plate of diode valve from zero to
the maximum given by the “B” bat-
tery. As the slider of the potentio-
meter is rotated slowly from the nega-
tive to the positive end, so the vol-
tage on the plate gradually increases.
As the plate becomes more and more
positive, the number of electrons
that succeed in passing through the
space charge increases, though above
a certain plate voltage any additional
increase in voltage has little effect in
increasing plate current. The reason
for this is that all of the electrons
being emitted by the filament are be-
ing drawn to the plate. This maxi-

mum current is called the saturation
current,
The Effect Illustrated.

This effect is simply illustrated in
fig. 3 (b), which shows a typical
characteristic curve of a diode valve,
plate voltage being plotted against
plate current in milliamperes.

At low plate voltages, the current
is also low, showing that the pate
is unable to overcome the repelling
effect of the space charge to any
appreciable extent. After the point
“A” this is largely overcome, and the
increase in electron flow with rising
voltage soon becomes rapid and even.
At “C” the curve starts to flatten out
again, showing that the electrons are
reaching the plate almost as fast ag
the filament can emit them. The ap-
preciable increase in voltage from “C”
to “D” thus produces very little cor-
responding increase in plate current.

Next month — “More About the
Valve,”

Book Review.
HANDBOOK FOR CODE

Designed to fill the need for a guide
to the student of radiotelegraph code
— a fast-growing need now that many
thousands of persons are interesting
themselves in dot-dash communication
as valuable training in the war effort
—a special booklet entitled, “Learn-
ing the Radiotelegraph Code,” has
been issued by the American Radio
Relay League, national association of
amateur radio operators, and chould
soon be available here.

The text presents a unique method
of learning, based on the aural system
of approach. The radiotelegraph code
is considered in the light of another
language, having its peculiar pronun-
ciation and syllable. Even though an
individual cannot secure the constant
supervision of an experienced radi
code operator, he may feel confident
to go ahead and study by himself,
under this new method. Fundamental
sounds are learned at first—then letter
sounds are learned integrally instead
of as separate dots and dashes; in
fact, those terms are taboo and ‘“dit”
and ‘“dah” have replaced them. The
booklet includes much material on
learning to send well, high speed
operation, copying to typewriter, gen-
eral operating data and code prac-
tice equipment, as well as a full set
of lessons in learning to send and
receive, which are ideal for class iu-
struction.

The booklet is authored by John
Huntoon, acting communications man-
ager of ARRL, an amateur and com-
mercial radio operator known for the
excellence of his sending “fist”, and
who holds several championship
trophies for his first-place perform-
ance in receiving competitions.
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$Shortwave /eview

NOTES FROM MY DIARY

November

The month of November has been
of more than ordinary interest, as
apart from the usual improvement in
the 13 metre band, there has been
several changes in American fre-
quencies all with the object of better
reception for Australia, and further
U.S.A. stations have opened up. Our
own Department of Information have
sought a better channel for pro-
grammes intended for the Western
States of U.S.A., and brought VLG-8
Sydney, 17,800 kec., 16.85m, into use
from 2 to 2.45 p.m., as also VLG-9,
11,900ke, 25.21m., and VLN-8, 10.527
ke., 28.6m.

December

I rember when we made a practice
of listening to the few American
short-wave stations then available at
Xmas time just to hear the Yuletide
revels made possible by the stations
conveniently remaining on the air a
little longer than usual. I figure this
year we will have a grand array of
ctations and programmes to choose
from and I “guess and calculate” some
great items will be put over for the
troops.

Our Russian Ally

At 10.40 p.m. the opening announce-
ment from Moscow mentions they are
transmitting on 15,745 ke, 19.05m;
15,228ke, 19.70m; 10,445 ke, 28.72m;
and 9545ke, 31.483m. Of these, 19.70
and 31.43 are not audible, but one
transmitter not mentioned, 30.40m.,
puts in a fine gignal.

At 11 p,m. Australia is called, and
at 11.4 p.m. CBS News and NBC News
at 11.8 p.m. They leave the air at
11.25 p.m. Just before closing they
state next transmission will be at 9.48
a.m. on 19.70, 19.85, 20.461, 30.70 and
42.98 metres. However, they can be
heard as early at 8.15, and news is
given at 8.25 The stations close at
8.40 am.

Musso’s Morning Music

I believe the call-sign of the Italian
station on 47.6 metres giving such a
fine signal and excellent musical pro-
gramme at 6.30 a.m, is 2R0O-23. And
talking of Italy, I heard the Vatican
<1ty at 6.15 a.m. on November 28 in
a talk in English. Unfortunately a
very powerful morse signal was right
on top, but when they signed off at
6.30, I thought they mentioned they
were broadcasting on 50.42 metres.
The position on my dial was certainly
nearer there than 50.23 metres where
they have been heard for some time.

Code School in Recess

According to “The Globe Circler”,
The Radio Code School of the Air,
through WRUL, has been diszon-
tinued, at least for the present. Per-
haps Dr. Gaden can tell us if this is
correct. The hour at which it comes
through is just a little late for an
outer-suburbanite like me.

KGEI

This General FKElectric Station has
been authorised to add frequency of
15.21m.c., so when listening on 19.72
metres, wait for call sign as our Bos-
ton friend, WBOS, is there also. Ac-
cording to A.W.A. Radio Rambles
they are on the air from 8 am. to
11.45 a.m. I have not heard them, as
the hour does not suit me, except on
Sundays, and these notes will be in
prirt, before the next sabbath. Just
at the moment I cannot lay my hand
on the note, but I feel certain some-
one, possibly Dr. Gaden, told me they
had heard KGEI on this part of the
dial. WBOS on this wave-length, of
course, signs at 5.45 a.m., but opens
again at 6 a.m. on 25.27 metres, and
a jolly fine signal.

The Philippines

KZRH on both 25.86 and 31.12m.
is reported regularly, but KZRM does
not seem to be on the air these days.
Readers will be grieved to learn that
pocr old Don Bell, the fine journalist
of this station several years ago, was
tertured to death by the Japs, ac-
cording to “Life” of March 30,

Radio Ananias

Space does not permit the listing
of German stations, or schedules, but
several Berlin transmitters are putting
in  remarkably good signals in
strength and clarity to Australia.

DJR, on 19.56m is splendid at 10
p.m., but I am afraid some of their
cabaret jokes heard on Saturdays to-
wards midnight are a litte risque. IFor
a good laugh, tune when news is be-
ing given, 11 p.m.

The Soft End of the Axis

Italy, too, can certainly send over
a fine signal and a smile can be had
by listening to their news at 7 a.m.
on 31.15, 25.4 and 19.61 or at 7.40 on
these stations, and also 29.04, 41.55
and 47.6 metres.

Switzerland

Consulate General of Switzerland,
Sydney, advises Swiss broadcasts to
Australia and New Zealand through
HER-5, Schwarzenburg, on 11,865
ke., 25.28m,, on Tuesdays and Satur-
days will now be received two (2)
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hours later, i.e., from 7.45 till 9.15
p.m,

This station, by the way, opens
again at midnight with news in Ger-
man and Itglian, Closes 12.30 opening
again at 2 a.m.; for fifteen minutes
news is given, specially for Swiss in
the Orient.

The Brain Trust

The 49 metre band has been very
noisy the last week and I have missed
one of my favourite sessions — the
Brain Trust. However, it is put over
again on Sundays at 7.30 p.m. on
GSB, 31.55 metres. It is also relayed
by the ABC through 2FC, 2NR and
2CY.

Dr. Gaden writes: ‘“Moscow, at
10.40 p.m. states all frequencies.and
wave lengths, and at that hour say
they are on: 19.85m, 19.7m, 28.72m,
and 381.43m. They give 9545ke, for
31.48m, but I get them on 30.48m
(9860kc) and not far from WTQ and
miles away from VLG-2 (31.45m).
VLG-2 would swamp a 31.43 if on. But
the 30 and 28 a