

















INTERESTING

Neutralisation of 6A8G

The performance of the 6A8G (or
6A7) pentagrid converter can be
somewhat improved by the neutral-
isation of the space charge effect.

A simple way of accomplishing this
is to connect a small condenser be-
tween the input and oscillator grids
(Nos. 1 and 4 of the grids). A small
old-fashioned neutralising condenser
will do if its minimum capacity is not
too great or a length of insulated wire
may have its ends wrapped around
leads connected to the grids. Prob-
ablv the simplest way is to corinect
two short leads to the fixed plates of
the gang condenser (one to the R.F.
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tuning section, the other to the oscil-
lator section), leaving the insulation
on the wires and twisting them to-
gether until the optimum capacity,
usually between 1 and 5 micro-micro-
farads, is obtained.

Don’t overdo. the neutralising busi-
ness.

A similar method may be adopted
for 1C6 converter tubes.

* * *

A.V.C.-A.V.E. Circuit

The 6B7S, a variable-mu edition of
the 6B7, or its octal equivalent, the
6G8G, may be used to provide either
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Circuit of a typical converter stage, showing
how a small capacity can be fitted to improve
performance.
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Arrangements for automatic volume expansion as well os the usual A.V.C.
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Semi-fixed bias is an assistance when seeking
maximum power output. With mobile ampli-
fiers it can be obtained as shown here,

A.V.C. (Automatic Volume Compres- |,
sion) or A V.E. (Automatic Volume °
Expansion) at will, by means of a
comparatively snnple circuit.

In addition to a fixed bias supplied
by a cathode resistor and a bleed re-

sistor, a controlling bias is applled.

to the control or input grid. This con-
trol voltage is obtained from one of
the diodes of the 6G8G, which is sup-
plied either with an LF. signal®in the
case of a radio receiver, or with some
AF. from the v01ce coil in the case
of an “amplifier.”

The amplification of the 6GSG
varies surprisingly with grid voltage:
At zero bias, the amplification is low.

As the voltage becomes negative,
the gain rises to a max1mum and then
drops off.

To obtain A.V.E. we require the
gain to increase with signal level so

the initial fixed bias (from the cath-
ode resistor) is made low, say .5 volt
and the diode is given just enough
signal so that the maximum gain is
produced at maximum signal.

The bias for maximum gain de-
pends on the screen and anode volt-
ages and is usually about 1% volts.

For A.V.C,, the initial, or fixed bias,
is made larger, say 1% to 2 volts and
the control voltage may be as large
as 2 to 5 volts (extra) at full vol-
ume.

* . % *

Fixed Bias for Mobile Amplifier

It is well known that more power
is obtainable (usually with increased
sensitivity) when valves are operated
with fixed bias. This is especially true
of push-pull operation.

In constructing an amplifier to be

. By
J.W. STRAEDE B.Sc., AM.1.R.E.
7 Adeline Streét, Preston, Vic.

operated from a 12-volt accumulator,
we partly solved the problem by us-
ing the accumulator voltage as part
of the bias and obtaining the rest
from the usual cathode resistor. As

6L6G valves were used in push-pull

with approximately 270 volts on both
screen and anode, a total bias of about
25 volts was “redquired. The cathode
resistor was about 120 ohms. If EL3
valves were used in push-pull  with

(Continued on next page)
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CIRCUIT IDEAS

(Continued)

250 volts on screen and anode, then
three-quarters of the battery voltage
could be used, giving 9 watts output
for a high-tension current of only 56
milliamperes — rather efficient op-
eration!

* * *

"Magic Eye'” Detector

: Both the American-type 6Eb5 cath-

ode-ray tuning indicator and the
Philips’ “Electron Star” make efficient
detectors of the cumulative grid type.

Not only does the triode section
act well in a resistance- capacity-
coupled circuit, but the grid-leak bias
developed actuates the indicating
section so that the tubes act as a
tuning indicator (though not so well
as in the usual way).

For the 6E5, a grid leak of 2 or 3
megohms may be used in conjunction
with a grid condenser of from .0001
to .00025 microfarad capacity (the lat-
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“MAGIC EYE”
DETECTOR..
28 B+ 4

ter capacity seems to a time-honoured
value).

The anode resistor can be approxi-
mately %% or 1 meg. coupled by a .01
e\e‘s mfd. condenser to the succeeding
stage.

Reaction is obtained in any of the
usual ways, control being by a vari-
able condenser, a variable shunt re-
sistor or by varying the anode volt-

age.

|-I.I-l-l.l-l.I.I.I.I-I.I.I.l-l-l.l.I-I-I.I-I-I.l.l.

3 c\ COLD HEAT

©  gourt®

N\E\'Bo . The apparent anomaly of using re-
. frigerated electrodes for spot weld-

ing is, however, a practical fact. The
electrodes are kept so cold that frost
forms on them even while heat is
produced during the welding process.
It is claimed that keeping the weld-
ing points cool, prevents softening
and deformation and in the case of
aluminjium, welding prevents the
pick-up or alloying of the tip with
the material being welded.
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MODERN GRAMOPHONE PICK-UPS

ITH improved amplifiers and
W reproducers, the phonograph

industry has surged to the
fore. Engineers are concentrating on
higher-fidelity pickups, which incor-
porate such other desirable features
as reduced record wear. A further re-
finement also affords a lighter arma-
ture in pickups.

The reproduction of recorded music
is dependent on 3 major factors: (1)
the pickup, (2) the amplifier, and
(3) the reproducer, or, as most of us
call it, the loudspeaker.

So much information and space has
been devoted to the amplifiers and the
speakers used in such equipment that
one would be tempted to be lax when
considering the pickup. Needless to
say, the importance of the pickup is
distinctly comparable to that which is
attached to the amplifier and other
associated components.

Pickup Must Match Audio System

To illustrate, let us assume that we
have an amplifier, flat in frequency
characteristic and low in harmonic
content at the volume levels involved.
A speaker with satisfactory “highs”
and well baffled so that the low-fre-
quency response is adequate. With
this system let us test a pickup that
is “down” at the low-frequency end.
If we want good reproduction it will
be necessary to incorporate one or
more of the following means of cor-
rection which will surely take time
and increase the cost.

(1) Equalise the pickup:— -

This will drop the output voltage
of the pickup and require more
gain from the amplifier,
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Internal  construction of latest type of

magnetic pick-up.

(2) Put a “bass
amplifier:—
Means at least one extra tube,
or major changes in one or more
stages of the amplifier.

booster” in the

(3) Change the speaker to one that
has a high degree of efficiency at the
lower frequencies:—

Here cost is a great factor. A
speaker with good over-all fre-
quency characteristics and a
reasonable degree of sensitivity
* is much more expensive than the
average good-quality pickup
available on the market to-day.

While the above paragraphs are
common knowledge to many, it was
felt that the information contained
would be helpful to those who have
been struggling to make poor pickups
sound good.

RCA PHONO TEST RECORD N2B4523-A (CRYSTAL PICKUP)
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Response curves of ecrystal units, showing
effect of loading on the bass response.

In“passing, do not try to use the
tone control of the average amplifier
as a means of compensation. The tone
control will only cut “highs” and with
a pickup deficient in lows the result-
ant frequency response of the system
will look like an ant hill (high in
centre).

What Constitutes a “Good” Pickup?

The qualifications of a good pickup
can be stated very simply.

Frequency response:——

50 to 5,500 cycles, This is the range
that can be obtained without high
cost. There are many pickups avail-
able that will cover this range, and at
reasonable prices.

70 to 4,500 cycles. The better low-
cost 'units have frequency character-
istics within this range.

Needle Point Impedance:—
Should be as low as possible.

CEVILET ST . EYELET
0P —
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) M
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s * / CRYSTAL
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Teos G ¢'¢ . ASSEMBLY
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TUBING
NEEDLE/ ‘?-
S =)
HOUSING — - g2 ==
Diagram showing the construction and
assembly of the crystal type pick-up.
Needle Pressure on Record:—
Not more than 4 ozs. maximum.
Preferred weights, 2% to 3 ozs.
Stability of performance with
changes in temperature, ability to

maintain response under conditions of
wide amplitude variations, plus an
arm design that is free from natural
vibration periods that will affect the
response characteristic are also desir-
able. The arm should have free verti-
cal and horizontal motion without side

sway or chatter.

Crystal Pickups

Two types of pickups are being
used to-day, both of which have their
own good points. They are the crystai
(Fig. 2) and the magnetic (Fig. 1),
operating on principles which have
been described time and time again.
Both have found acceptance and have
staunch backing in discussions as to
which is the superior type.

In crystal pickups, the development
of the “bimorph” crystal was the key
to successful operation on a commer-
cial scale.

The crystal element is essentially a
capacity, and the impedance across it
increases as the frequency decreases
and the voltage drop through it in-
creases with the impedance. As most
records are amplitude recordings, in
the lower frequency ranges it is ap-
parent that the crystal pickup has the
highest output in the range of fre-
quencies where the record output is
lowest.

This point is well illustrated in the
curves of Figs, 5 and 8. Note the ef-
fect on the low-frequency response of
various values of loading resistance.

(Continued on next page)
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SUBSTITUTE VALVE ARRANGEMENTS

N England, there are millions of
I radio receivers entirely out of

action owing to the shortage of
valves and other components. More
and more radical are becoming the
changes made and devices tried to
get sets working., Even here in Aus-
tralia, some types of valves are be-
coming scarce.

Converter valves are probably the
most scarce types, so these will be
considered first. The disappearance
from the domestic market of the 6J8G

NN

This is the first of a series of articles

on the subject of how best to avercome
the problems which arise when a wanted
valve type proves to be unobtoinoble.

and 6K8G has been followed by a
pronounced shortage of pentagrid
(6A8G) types.

Before the Pentagrid

Before the pentagrid valve was in-
vented, there were two popular types
of converter systems, one the auto-
dyne, in which a screen grid, or pen-
tode valve, did the entire job; the
other, a two valve job, in which a
screen grid, or pentode tube, acted as
a mixer, a seperate troide being the

oscillator. The autodyne usually had
the lower noise level, but was more
difficult to get going — coils had to
be “just so,” and a little extra humid-
ity in the oscillator coil produced a
mountain of a headache.

The separate oscillator scheme can
be tried in most modern Treceivers
when the converter gives up the
ghost. An extra valve socket is re-
quired, or maybe the LF. stage can
be omitted as a working set rather
than extreme range is desirable. Both
the mixer and oscillator can be 6J7G
(or similar) pentodes. For the mixer,
the plate screen and suppressor are
wired together to form the “oscillator
anode,” the grid cap on the top of the
tube being the oscillator grid. The
grid resistor of approximately 50,000
ohms is wired between this grid and
the mixer cathode, which is earthed
Coupling between the valves is ob-
tained by feeding the 6J7G mixer
screen through the oscillator plate
coil. The mixer requires a rather high
bias resistor—about 6,000 ohms.

If audio oscillation is produced at
one end of the dial, it will probably
be due to the oscillator grid resistor
being too large, or the combined
screen-grid-oscillator-plate voltage
being too high.

Other tubes which can be used are:
6U7G, 6C6, 6D6, 6B7, 6K7 and, 6B8G.

Next mounth, in Part 2, will be des-
cribed the replacement of the 6B6 and
6B8 types.

6J7G6
or
6C6
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A possible alternative is this autodyne converter which was popular a few years ago.

6776, 6c6,
6UTGorbD6,

MIXKER

6000
n

35

-0
I
OSCiLLATAR

677G or 6C3
fadder

Circuit for a separate oscillator with a super-
het first detector stage.

RADIO BATTERIES

The needs of country listeners us-
ing battery sets will, it is expected,
be shortly met as the result of the
Control of Electric Dry Battery manu-
facture. Order recently issued, under
which manufacture of radio dry bat-
teries will be concentrated upon sim-
plified types in order to increase pro-
duction to meet essential require-
ments for civilian and defence needs.

A spokesman of the Department of

War Organisation of Industry ex-
plained that most materials required
in the manufacture of radio batteries
have been imported. These included
strip zinc, manganese and carbon
rods. .
Added to manpower problems and
increased defence requirements, a
serious shortage of radio batteries
developed which imposed some hard-
ship on people in the country com-
pelled to rely on battery sets for their
radio entertainment. Until recently a
considerable variety of radio batteries
were made, including light, heavy and
triple-duty types.

In reaching its decision to simplify
types in order to assist increased
production, the Department had been
in close touch with manufacturers and
the trade generally, and manufact-
urers had suggested that the triple-
duty type would prove the most suit-
able upon which to concentrate. This
type, although costing slightly more
than the other two, gave far greater
service, because of its longer and
more economical “life.”

Simplification of types to be manu-
factured and discontinuance of non-
economical varieties should consider-
ably increase the output of dry bat-
teries for country radio listeners, and
for defence needs.

The Australasian. Radio World, January, 1943
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ANOTHER QUALITY SET DESIGN

FTER experimenting for some

time with all types of amplifiers

and pick-ups, I have come to
the conclusion that the arrangement
set outl here will give the finest pos-
sible quality from the local stations
and from good recordings.

Due consideration has been taken
of the fact that the set will be used
in a cabinet and with a commercial
speaker, such as the Rola K12, and
not with a special speaker on a large
baffle board, or with a loading horn.

The Circuit

Briefly the circuit consists of a t.r,f.
{uner, in order to avoid high note loss,
as so many superhets are prone to

‘I.I-I.I.l.I.I.l.l.I-l-l.l.l-I.l-I.I'l.I-I.l.Ill.l.I
By
S. W. MAGUIRE

37 Lawn Avenue, Earlwood

(Late Radio Service Manager,
David Jones Ltd., Sydney
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do, a high-fidelity detector, feeding
a more or less standard amplifier, con-
sisting of a low-gain pre-amplifier
for a pick-up, which is coupled to a
screen-grid driver, in turn coupled to
a triode phase-inverter, followed by
push-pull output.

Triode valves are used in the out-
put.

Triodes were decided upon, because
I have not yet heard a pentode or
beam tetrode amplifier that could
compare with triodes for quality, not
even when fitted with the most com-
plicated systems of inverse feedback.

The Pick-up

Before finally selecting a pick-up
I tried a considerable number of the

To Tunen

AMPLITIER by MRAGVIRE
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crystal and magnetic types and was
left with the impression that the crys-
tal types were all too harsh, Some
had a pronounced bass resonance
which was most objectionable, others
were inclined to be shrill with a very
thumpy Dbass. Now all of these
troubles can be ironed out with suit-
able loading networks, filters and
such-like arrangements. Naturally, T
tried all these schemes, but I was
still not favourably impressed with
crystal types, and so they were all
discarded. I then selected a few mag-
netic types and many of these were
also far from ideal. Eventually, how-
ever, I found a pick-up which gave
me just the type of output I required,
after it had been suitably adjusted by
the application of a corrective device.
This pick-up was the HIM.V, type 25.
These may be hard to obtain at the
moment, but there must be a few of
them about.

350
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TUNER by MAGUIRE
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300v.

As with all types of corrective fil-
ters, the one used cut the gain quite
a bit, in fact so much that I included
a low-gain pre-amplifier in the set
in order to make quite sure that full
power could be obtained, even from
those recording which normally do
not give a high output. Under normal
circumstances the output of the pick-
up is sufficient to make the pre-am-
plifier unnecessary, but its inclusion
makes it possible to go further with
corrective devices than would be pos-
sible without it.

Looking at the circuit it will be
noticed that there is a treble control -
in the plate circuit of the driver
valve, consisting of a switch and a
group of fixed condensers. This con-
trol is used to cut the treble, but can
be used in conjunction with the novel
method of treble boost control which
is fitted in the coupling between the
pre-amplifier and the driver valve.

The Tone Controls

One switch has five positions, The
selector, or rotor arm, is earthed and
four positions connect up to four con-
densers, each of different capacity and
the four of them connects to the
plate of the driver valve. The fifth
position for the rotor arm is left va-
cant and classed as normal. On the
other positions a portion of the high
note response is by-passed according
to the capacity switched into cir-
cuit.

The second switch is also a unit
with five positions. The first position
is left vacant and is classed as nor-
mal., Position 2, 38, 4 and 5 have con-
densers running to the moving arm of
the volume control. The rotor of the
switch is connected to the hot end

Page 14
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A DICTIONARY OF RADIO TERMS

DIODE—A valve containing two elements;
o plate and filament or cathode.

D.S.C.—Double silk covered.

DISTORTION—Condition when the output
wove-form differs from thot of the input
signal.

DUPLEX—In radio telephony the simultane-
ous tronsmission and reception of signals,

DYNAMO—Machine for converting mech-
anical energy into an electrical form,

D.X.-—Abbreviation meoning ‘‘distance.”

EARTH—The point in a circuit to which
negative return leads are generally made,
usually the same potential as the chassis.

EBONITE—AnN insulating material used for
panels, etc.

EDISON EFFECT—An effect said to have
been observed by Edison that when a filament

was heated and another electrode placed in-

the same bulb, current would flow when a
positive potential was applied to the electrode.

ELECTRO DYNAMICS—Science of electricity
in _motion, .

ELECTROLYTE—-A liquid which is subjected
to decomposition by an electric current.

ELECTRO MAGNETISM—Study of the re-
lation between electricity and magnetism,

ELECTROMOTIVE FORCE-—Pressure or vol-
tage at which an electric current flows in a
circuit.

ELECTRON—One of the fundamental consti-
tuents of matter. A minute particle of negative
electricity. . .

ELECTRON EMISSION—The liberation of
electrons from an electrode into the surround-
ing space. In a vacuum tube it is the rate
at which the electrons are emitted from a
cathode. This is ordinarily meosured as the
current carried by the electrodes under
fhe influence of a voltage sufficient to draw
away oll the electrons. )

ELECTROSCOPE-—Device used for detecting
static electricity. - .

ELECTRO STATICS—Science which deals
with the phenomena occasioned by electricity

rest.
at ELIMINATOR-—Device used with battery re-
ceivers to rmake the use of batteries unnec-
Power being supplied from the mains.

sary.
EMI1SSION—Electrons breleased from the
ted filament of a tube.

he(EMlSSION CHARACTERISTIC — A graph

piotted between a factor controlling the emis-
sion {such as the temperature, voltage, or
current of the cathode) as abscissas, and the
emission from the cathode as ordinates.

E.M.F.—See Electromotive force.

ETHER—Medium which is presumed to be
diffused throughout all space and matter.

FACSIMILE TRANSMISSION—The electrical
transmission of a copy or reproduction af a
picture, drawing ar document. This is also
called picture transmission.)

FADER-—Cansists essentially of a centre
tapped volume contral so that it is possible
to change from micraphone or radio to pick-
up without a sudden break. Rotating the con-
trol gradually fades one unit out and brings
up the strength of the other.

FADING—The variation of the signal inten-
sity received at a given location from a radio
transmitting station as a result of changes
occurring in the transmission path (see Dis-
{ortion.)

FARAD —Practical unit of electrical capac-
ity. A condenser is said to have a capacity of
one farad if a charge of one coulomb causes
a potential difference of one volt.

FEED BACK—The feeding back of energy
from the plate to the grid of a valve.

FIDELITY—The degree to which a system,
or a portion of a system, accurately repro-
duces at its ouput the signal which is im-
pressed upon it.

FIELD—Name given to lines of force built
up round a conductor during the passage of
current. Also name given ta coil which mag-
netises the ‘“‘pot’’ of a dynamic speaker.

(Continued from last month’s issue)

FIELD STRENGTH-—The field strength of a
transmitter at any given point is expressed in
millivolts per metre. Should the field strength
be 3 millivolts per metre an aerial four metres
high would theoretically have twelve milli-
volts induced in it.

FILAMENT—Wire in a vacuum tube which
when heated gives off electrons.

FILTER—Device used to eliminate or smooth
out current pulses in a power supply or to
exclude unwanted signals from a circuit.

FLUX DENSITY—The number of lines of
force per square centimetre around a magnet
or electro magnet.

FREQUENCY—The
second.

FREQUENCIES, AUDIO—Those frequencies
audible to the human ear ranging approxim-
ately from 15 cycles to 14,000 cycles per
second, in certain persons this range may
extend to 20,000 cycles per second or more.
Certain animals have a hearing ronge far in
excess of this.

FREQUENCIES, RADIO—Frequencies ranging
from about 20,000 cycles per second to many
millions of cycles per second.

FREQUENCY, INTERMEDIATE—Frequency to

number of cycles per

which the incoming signal is converted in a
superheterodyne receiver.
FREQUENCY, FUNDAMENTAL—The basic

frenuency. The first harmanic,

FULL-WAVE RECTIFIER—A double element
rectifier arranged so that current is allowed
to pass in the same direction to the load cir-
cuif during each half cycle of the alternating-
current supply, one element functioning during
one-half cycle and the other during the next
half cycle, and so on.

FUNDAMENTAL FREQUENCY-—The lowest
component frequency of a periodic wave or
ayantity.

FUNDAMENTAL OR NATURAL FREQUENCY
(of an antenna). The lowest resonant fre-
auency of an antenna, without added induct-
ance or capacity.

FUSE—A wire of low melting point designed
to melt and break a circuit should the current
flowing became excessive.

GALENA—A type of crystal
lead sulphide.

GALYANOMETER—Instrument for detecting
and measuring minute electrical currents.

GANG—See Condenser ganged.

GAS PHOTOTUBE—A type of phototube in
which a quantity of gas has been introduced,
usually for the purpose of increasing its sen-
sitivity.

GETTER—Magnesium used in valves which
absorbs all traces of gas from a valve.

GRID—Open wire mesh placed between the
plate and filament of a valve.

GRID BIAS—The direct component of the
grid voltage.

GRID CONDENSER—A series condenser in
the grid or control circuit of a vacuum tube.

GRID, CONTROL—Grid to which input signal
is applied. A small amount of grid voltage
being able to control a relatively large amount
of plate current.

GRID LEAK—A resistor in a grid circuit,
through which the grid current flows, to affect
or determine a grid bias.

GRID-PLATE TRANSCONDUCTANCE — The
name for the plate current to grid voltage
transconductance. (This has also been called
mutual conductance.)

GRID SCREEN—A second grid placed be-
tween the control grid of a valve which acts
as an electrostatic shield between them,

GRID SUPPRESSOR-—A grid placed between
screen grid and plate of a valve which being
kept at negative potential with respect to the
plate tends to preven secondary emission.

GROUND SYSTEM (of an antenna)—That
portion of the antenna system below the an-
tenna loading device or generating apparatus
most closely associated with the ground and
including the ground itself.

consisting of

GROUND WIRE—A conductive connection to
the earth.

HALF-WAVE RECTIFIER-—A rectifier which
changes alternating current into pulsating cur-
rent utilising only one-half of each cycle

HARMONIC—Frequency which is a multiple
of the fundomentol

HEATER—AnN electricol heating element for
supplying heot to on indirectly heated cothode.

HEAVISIDE LAYER—A loyer of electrified
otmosphere far above the eorth’s surface which
is considered to have a decided effect on radic
waves,

HENRY—Unit of self-induction. A circuit
has an inductance of one henry when a rate
of charge of 1 amp. per second produces a
back electromotive force of 1 volt.

HERTZ—Unijt of frequency, one hertz be-
ing one cycle per second.

HERTZITE—A type of crystal used as a de-
tector.

RHERTZIAN WAVES—Radio waves are often
termed hertzian waves.

AETRODYNE RECEPTION—The production
of beats by reaction between oscillations re-
ceived and those locally generated for the
purpose of reception is called hetrodyne re-
ception.

HOMODYNE RECEPTION-—A system of re-
ception by the aid of a locally generated vol-
toge of carrier frequency. . Homodyne recep-
tion is sometimes called zero-beat reception.)

HOT-WIRE AMMETER, EXPANSION TYPE-—
An ammeter dependent for its indications on
a change in dimensions of an element which
is heated by the current to be measured.

HYDROMETER—|nstrument used to measure
the specific gravity of wet batteries.

HYSTERESIS—The lagging of an effect be-
hind cause producing it. tn transformers the
magnetism produced in the core lags behind
the force which produces it.

EMPEDANCE—The combined effect of re-
sistance and reoctance. The total opposition
offered by a circuit to alternating current.

INDIRECTLY HEATED CATHODE—A cath-
ode of a thermionic tube, in which heat is
sup||:>fl|ed from a source other than the cathade
stself.

INDUCTANCE—When an alternating cur-
rent is passed through a coil a magnetic flux
is set up, the lines of force cutting the turns
of coil induces a voltage in the opposite di-
rection thus retarding the flow of current.
_INDUCTION-—The property by which one
circuit may induce energy into another circuit
without elecrical contact.

INDUCTION LOUD SPEAKER is a moving
coil loud speaker in which the current which
reacts with the polarising field is induced in
the moving member.

INDUCTIVE COUPLING—The association of
onz circuit with another by means of induct-
ance common or mutual to both.

INPUT—The grid of a tube. That portion
of a circuit to which the signal voltage is
applied. ,

INSULATOR — Material of high resistance
properties. The opposite to conductor.
_INTERELECTRODE CAPACITANCE — The
direct capacitance between two electrodes.

INTERFERENCE—Disturbance of reception
due to strays, undesired signals, or other
causes; also, that which produces the disturb-
ance.

INTERMEDIATE FREQUENCY |IN SUPER-
HETERODYNE RECEPTION—A frequency be-
tween that ofi the carrier and the signal, which
results - from the combination of the carrier
frequency and the locally generated frequency.

INTERMODULATION-—The production, in a
non-linear circuit element, of frequencies cor-
responding to the sums and differences of the
fundamentals and harmonics of two or more
frequencies which are transmitted to that
element.

INTERRUPTED CONTINUOUS WAVES—In-
terrupted continuous waves are waves abtained
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RADIO DICTIONARY

(Continued)

MILLIAMETER—Instrument used for read-
ing current in milliamps. A milliameter should
always be connected in series with, not across
the points to be measured. )

MILLIAMP—One thousandth part of an
ampere.

MIXER—The tube in a superheterodyne
receiver which ‘mixes’ the received signal wifh
that of the local oscillator producing the in-
termediate frequency. Also refers to controls
used to mix or blend several sources of sound.
such as combining music and sound from
two different microphones.

MODULATED WAVE—A modulated wave is
a wave of which either the amplitude fre-
quency, or phase is varied in accordance with
a signhal.

MODULATION—The process by which the
audio frequency wave is combined with the
radio frequency carrier wave.

MODULATOR — A device which performs
the process of modulation.

MONOCHROMATIC SENSITIVITY—The re-
sponse of a photo-tube to light of a given
colour, or narrow frequency range. .

MU-FACTOR — A measure of the relative
effect of the voitages on two electrades upon
the current in the circuit of any specified
electrode. It is the ratio of the change in
one electrode voltage to a change in the
other electrode valtage, under the condition
that a specified current remains unchanged,

MUTUAL CONDUCTANCE——(See Grid-plate
Transconductance.) )

OHM—The unit of electric resistance. A
circuit has a resistance of one chm when ¢
current of ane amp flows at a pressure of
one valt. .

OSCILLATOR — A non-rotating device far
praducing alternating current, the ouput
frequency of which is determined by the
characteristics of the device. o

OSCILLATORY CIRCUIT — A circuit con-
taining inductance and capacitance, such that
a voltage impulse will praduce a current which
periodically reverses. .

OSCILLOSCOPE — See cathade ray oscilla-
scope. )

PARALLEL—Where two or more resistars,
etc., are cannected acrass the same paints in
a circuit they are said ta be in paraliel.

PEAK-—The maximum value during a cur-
rent voltage cycle, this being 1.414 aof the
cffective value. )

PENTODE—A type of thermionic tube con-
taining a plate, a cathode, and three addi-
tianal electrades. (Ordinarily the three addi-
tianal electrades are of the nature af grids.)

PERCENTAGE MODULATION—The ratio of
half the difference between the maximum
and minimum amplitudes of a madulated wave
ta the average amplitude expressed in per
cent.

PERMEANCE—The ease with which lines of
farce may pass through a given substance.
The appasite ta reluctance.

PHONE—Unit of laudness.

PHONQGRAPH PICKUP — An electromech-
anical transducer actuated by a phonogrgph
recard and delivering power to an glectrlcal
system, the wave form in the electrical sys-
tem corresponding to the wave form in the
phonograph record. )

PHOTOTUBE — A vacuum tube in which
electron emission is praduced by the illumina-
tion of on electrode. {This has olso been
called phato-electric tube.)

PICK-UP-—A device which transforms the
vibrations imparted to the needle by a record-
ing into corresponding audio frequency volt-

ages.

PIEZO ELECTRICITY — Property possessed
by Rochelle salts crystals and certain other
substances whereby voltages are formed when
mechanical pressure is applied.

PLATE-——A common name for the principal
anode in a vacuum tube.

POTENTIAL DIFFERENCE—The force which

causes electricity to flow. This force  is
measured in volts.
POTENTIOMETER — Refers to resistance

shunted across a circuit equipped with a slid-

ing arm to enable voltage to be tapped
off at any point.

POWER AMPLIFICATION t{of an ampiifier)
The ratio of the alternating current power
produced in the output circuit to the altern-

ating-current power supplied to the input
circuit.
POWER PACK—Device to enable all the

receiver power requirements to be supplied
from the mains. Generally includes a rectifier
transformer and a combination of filter chokes
and condensers.

PROTON—One of the units from which all
matter is built up. A positive particle of
electricity. Nucleus round which electrons re-

volve.

PULSATING CURRENT—-A periodic current;
that s, current passing through successive
cycles, the algebraic average value of which
is not zero. A pulsating current is equivalent
to the sum of an alternating and a direct
current.

RADIO CHANNEL—A band of frequencies
or wavelengths of a width sufficient to permit
of its use for radio communications. The
width of a channe! depends upon the type
of transmission. (See Band of freguencies.)

RADIO COMPASS—A direction finder used
for navigational purpases.

RADIO FREQUENCY — A frequency higher
than those corresponding to normally audible
sound waves. (See Audio Freguency.)

RADIO-FREQUENCY TRANSFORMER — A
transformer for use with radio-frequency cur-
rents.

RADIO RECEIVER—A device far canverting
radia waves into perceptible signals.

RADIO TRANSMISSION — The transmission
of signals by means of radiated electromag-
netic waves originating in a constructed cir-

cuit.

RADIO TRANSMITTER—A device far prc-
ducing radio-frequency power, with means for
producing a signal.

REACTANCE -— The oppasition offered to
alternating current af an inductance ar a
condenser.

REACTANCE, CAPACITIVE — This term is
used to denote the oppasition offered by a
condenser to alternating currents, the re-
actance of a cendenser being inversely pre-
portional to its capacity and the frequency
of the current. Thus the greater the capacity
or the higher fthe frequency the less the re-
actance.

REACTANCE, INDUCTIVE—With an induct-
ance its effect is in tatal appasitian ta that
of a condenser, its reactance being zero ta
direct current and increasing directly as the
frequency.

REACTION—Method of feeding back en-
ergy fram the plate circuit of a valve ta the
grid, it thus again being amplified thraugh
the valve.

RECTIFIER—A device having an asymmetri-
cal canduction characteristic which is used
far the conversion af an alternating current
into a pulsating current. Such devices in-
clude vacuum-tube rectifiers, gas rectifiers,
oxide rectifiers, electrolytic rectifiers, etfc.

REFLEX-—A circuit whereby a valve may
act bath as a radio freguency and audia
frequency amplifier at the same time.

REGENERATION-—The pracess by which a
part of the autput power of an amplifying
device reacts upon the input circuit in such
a manner as ta reinforce the initial power,
thereby increasing the amplification. (Some-
times called "feedback” ar “reactian.”’)

RESIDUAL MAGNETISM — Magnetism re-
tained by a body after the magnetising force
is removed.

RESISTANCE—The oppositian offered to a
flow af current. The resistance of any materia|
is inversely proportional to its cross sectional
area and directly proportional to its length.

RESISTOR—Device used to drop voltage and
oppose the flow of current in a circuit. It
should be noted that an increase in operating
temperature causes an increase in resistance
with wire-wound resistors and a decrease in
resistance with carbon resistors. All resistors
therefore should be operated well within their
maximum wattage ratings if the correct re-
sistance is to be maintained.

RESONANCE—Resonance is said to be ob-
tained when the capacitive reactance in a
circuit)—The frequency at which the supply

effect of these being in total opposition, they
balance out leaving only pure resistance to
oppose the flow of current.

RESONANCE FREQUENCY (of a reactive
circut)—The frequency at which the supply
current and supply voltage of the circuit are

in phase.
RHEOSTAT — A variable resistance con-
nected in a circuit to vary the amount of

current flowing through it.

RIPPLE VOLTAGE-—The A.C. voltage pres-
ent at the output of a rectifier filter system
is called the ripple voltage. Provided the
ripple voltage does not exceed about 250
milliwatts this ripple voltage may be ig-
nored as far as a receiver power supply is
concerned.

ROTARY CONVERTER—A machine for con-
ver‘;in;g direct current into alternating cur-
rent.

ROTOR PLATES—The movable plates of a
variable condensers.

SCREEN GRID — A screen grid is a grid
placed between a control grid and an anode,
and maintained at a fixed positive potential,
for the purpose of reducing the electrastatic
inffuence of the anode in the space be-
tween the screen grid and the cathode.

SECONDARY EMISSION—Electron emission
under the influence of ,electron or ion bom-
bardment.

SELECTIVITY—This may be defined as the
ahility of a receiver to separate the wanted
signal from the unwanted ones. This is de-
terminad mainly by the sharpness of the
resonance curves of its tuned circuit. {t should
not be imagined, however, a very high degree
of selectivity is desirable in the average re-

ceiver. All other things being equal the
fidelity of a receiver is largely gaverned by
the band of frequencies the receiver will

pass. Therefare any excesive cutting aff of
these frequencies ar side bands will have a
Eod effect on the quality of the reproduc-
ion.

SENSITIVITY — The degree to which a
radia receiver responds ta sigrals of the
frequency to which it is tuned.

SENSITIVITY OF A PHOTOTUBE—The elec-
trical current respanse af a phatatube, with
no impedance in its external circuit, to a
specified amaunt and kind of light. It is
usually expressed in terms of the current for
a given radiant flux, ar for a given luminaus
flux. In general the sensitivity depends upan
the tube voltage, flux intensity, and spectral
distribution af the flux.

SERIES—Method of cannecting cells, re-
sistors or other camponents in such a way
that the current flows through eoch in turn.

SERVICE BAND—A band of frequencies ai-
located to a given class of radiol communi-
catian service.

SIDE BANDS — The bands of frequencies,
ane on either side of the carrier frequency,
produced by the process of modulation.

SIGNAL—The intelligence message or effect
conveyed in communication.

SINGLE SIDE-BAND TRANSMISSION
That method of operation in which one side
band is transmitted, and the other side band
is suppressed. The carrier wave may be either
transmitted or suppressed. .

SKIN EFFECT——This effect is due to the
fact that radio frequency currents da not act
in the same manner as direct or low fre-
guency ones. The current tending to flow an
the outside of the conductor only rather than
through the centre, It is for this reason
stranded wires or wire with a fairly large sur-
face are used for short waves.

SOLENOID—Coil of wire wound in the form
of a cylinder, acts like a magnet when a
current is flowing through the winding.

SPACE CHARGE -— Electrons emitted from
the filament which due to several causes tend
to crowd around the filament.

STABILITY—The ability of a receiver to
remain on a given frequency once it is tuned
on to it.

STATIC — Strays produced by atmospheric
conditions.

STATIC SENSITIVITY OF A PHOTOTUBE—
The direct current response of a phototube to
a light flux of specified value.

STATOR PLATES—The fixed plates of a
variable condenser.
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STOPPING CONDENSER-—A condenser used
to introduce a comparatively high impedance
in some branch of a circuit for the purpose of
limiting the flow of low-frequency alternat-
ing. current or direct- current without mater-
ially affecting the flow of high frequency
alternating current.

STRAYS — Electromagnetic . disturbances in
radio reception other than ’rhose produced by
radio transmitting systems.

SULPHATION—The farming of a hard de-
position of (eod sulphide on the plates of an
accumulatar. Unléss immediate. steps are tak-
en to remove this the accumulator will soon
become wuseless. This is due wusually to al-

lcwing the accumulator to stand for lang
periods in a dischorged condition. It is quite
often possible to decompose this lead sul-

phate by giving the accumulator a long over-
charge at a low rate.

SUPERHETRODYNE -— Type of receiver in
which the incoming signal is changed to a
fower (intermediate) frequency. It is possible
by this means to obtain greater selectivity
and ajso o higher stability and gain.

SWINGING—The momentary variation in
frequency of a received wave,

TELEPHONE RECEIVER—AN electro-acous-
tic transducer actuated by power from an
electrical system and supplying power to an
ceoustic system, the wave form in the acoustic
system corresponding to the wave form in
the electrical system.

TELEVISION—The electrical transmission of
Qa succession of |moges and their reception
in such a way as to give a substantially con-
tinuous reproduction of the object or scene
before the eye of o distant observer.

TETRODE—A tube having four elements.
The additional elements consist af a grid
tscreen) between the control grid and plate
of the valve.

THERMIONIC—Relating to electron emis-
sion under the influence of heot.

THERMIONIC EMISSION—Electron or
emission under the influence of heat.

THERMIONIC TUBE—An electron tube in
which the electron emissian is produced by
the heating of an electrode.

THERMOCOUPLE AMMETER—AN ammeter
dependent for its indications on the chonge
in thermo-electromotive force set up in
thermo-electric couple which'is heated by The
current to be measured.

TOTAL EMISSION—The value of the current
carried by the electrons emitted from a cath-
ode under the influence of a voltage such
as will draw away all the electrons emitted.

TRANSCEIVER — A unit which combines
both the transmiiter and receiver. Used ex-
tensively in field work where size and porta-
tility are of major importance.

TRANSCONDUCTANCE—The ratio of  the
change in the current in the circuit of an
electrode to the change in the voltage on
another electrode, under the condition that
all other voitages remain unchanged.

TRANSDUCER—A device actuated by power
from one system and supplying power to an-
other system. These systems moy be electri-
cal, mechanical, or acoustic.

TRANSFORMER-—Device for converting al-
fernating voltages fram ane value to another,
Should a transtarmer have & volts applied to
its primary terminals the voltage at its sec-
ondary terminals will depend on the turns
ratio of the two windings. For example,
cshould the secondary have 3 times the num-
ber of turns as that af primary winding the
voltage promoted at the secondary terminals
will be 6 x 3 —= 18 volts, Should the reverse
be the case the voltage will be 6 x 1/3rd —
2 volts.

TRANSMISSION UNITA—A unit expressing
the logarithmic ratios of powers, voltages, or
cui'renfs in g transmission system. (See Deci-
bel.)

iron

TRICKLE CHARGER — A battery charger
whhich charges at a low rate, generally about
4 an ampere.

TICKLER
former.

TRIMMER—A small condenser used to bal-
ance out small differences existing between
sections of a gang condenser or coils.

The reaction winding on a

TRIODE—A valve of three electrodes, con-
sitsing of cathode or filament, grid and plaTe

TUBE—Valve.

TUNED TRANSFORMER A transformer
whose associated circuit elements are adjusted
as a whole to be resonant at the frequency
af the alternating current supolied to the
primary, thereby causing the setondary volt-
age to build up to higher values than would
ctherwise be obtained.

TUNING—The adjustment ot a circuit or
system fo secure optimum performance in re-
lation to a frequency, commanly, the adjust-
ment of a circuit or circuits to resonance.

TWEETER—A loud speakér designed ta re-
produce the higher audio freauencies.

UNIDIRECTIONAL—In one direction.

VACUUM PHOTOTUBE—A type of photo-
tube which is evacuoted to such a degree that
the residual gas plays a negligible part in its
operation.

VACUUM TUBE—A device consisting of a

number of electrodes contained within an
evacuated enclosure,
YACUUM TUBE TRANSMITTER—A radio

transmitter in which vacuum tube sare utilised
for measuring alternating voltages..
radio-frequency power.

VACUUM TUBE VOLTMETER — A device
utilising the characteristics of a vacuum tube
for measurin galternating voltages.

VALVE—A tube containing two or
electrodes, usually exhausted of air or
be gas filled.

VARIO COUPLER—AnN arrangement of coils

more
may

so arranged that the coupling between them
may be varied.

. VIDEO—Term .meaning  a picture or vision -
used in television,

VOLT—Unit of electrical pressure., The
pressure required at the ends of a circuit
of | ohm resistance "to produce a current of.
1 ampere.

VOLTAGE AMPLIFICATION—The ratio of
the alternating voltage produced at the out-
put terminals of an amplifier to the altern-
alﬁng voltage impressed at the input termin-
als.

VOLTAGE DIVIDER — A resistor provnded
with fixed or movable contacts and with twa
fixed terminal contacts; current is passed be-
tween the terminal contacts, and a desired
voltage is obtained across a portion of the
resistor.  (The term potentiometer is often
erroneously used for this device.}

WATT-—The practical unit of power ‘and s
the product of volts and amps.

WAVE {a) A propagated disturbance,
usually periodic as an electric wave or. sound
wave; (b) a single cycle of such a disturb-
ance; or, (c} a periodic variation as repre-
sented by a graph.

WAVELENGTH-—The distance between the
crests of a wave is called the wcvelength and
is measured in meftres.

WAVEMETER — An instrument consisting
fundamentally of a coil condenser and a cali-
trated dial used for checking the frequency
or wavetength of the signal received.

WAVE TRAP—AnN inductive capacity com-
bination used - to prevent unwanted signals
frem interfering .with the wantéd signal.

WHEATSTONE BRIDGE — Device used for
the measurement of resistance -by means of
balancing the unknown resnsfor against known
ones.

WOOFER---—-A speaker designed for the re-
preduction of the bass or low frequency notes,

N.Z.

—From ““Radiogram,’

LICENCE

+ The return of broadeast listeners’
licences made available to-day by the
Postmaster-General  (Senator Ash-
ley), disclosed an increase of 4,377 for
the month of November. The total
number of licences in force is now
1,335,336.

Senator Ashley said that ‘the in-
crease for November followed an in-

SIGNAL TRACERS

Another article on the subject of signal
tracers for service work has been prom-
ised by Mr. John Bristoe and should be
ready for publication in next month’s

- issue.

crease cf 7,968 licences in October.
The number of homes equipped with
wireless receivers had increased in
these two months more than in the

INCREASE

previous eleven months, Since the
passing of the Australian Broadecast-
ing Act which became operative in
July, 28,5660 supplementary licences
have been issued for receivers in ex-
cess of one. Only 1,367 licences have
been issued for motor car radios.

Licences for additional receivers in
homes, however, continue to increase
and the Depavtmen't had encountered
cases where no fewer than six receiv-
ers had been licenced in the same
home, Senator Ashley said.

Referring to the obligation to hold
broadcasting listeners’ licences, Sena-
tor Ashley explained that under the
new Act all radio dealers were re-
quired to notify the Postmaster-Gen-
eral’s Department of the names and
addresses of purchasers of wireless
sets., This information was proving a
great help in the detection of unli-
censed listeners.

Senator Ashley said that the recent
increase in licences was caused by a
drive to detect unlicensed receivers,
The drive would continue in all States,
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RADIO STEP BY STEP —

Part 10

MORE ABOUT THE VALVE

The action of the control grid in controlling the

electron flow, and the reason why further grids

are added in some types of valves, are explained
' below.

AST month the working of the
L simple diode valve was explain-

ed, together with the effect of
the space charge on current flow.
Now, suppose a third element is add-
ed to the valve, which now becomes a
triode or three-element valve.

This new element, called the grid
(or more fully, the control grid), is
in the form of a widely-spaced mesh-
like structure. It generally consists
of a spiral of wire, and is located be-
tween cathode (or filament) and
plate. In circuit diagrams, a grid is

PLATE

GRID
FILAMEN]
#16 1
BIAS OR
“c* BATTERY om
FILAMENT OR
#HEI® A patTERY

represented by the zig-zag line shown
in fig. 1 (a), separating filament from
plate.

The Action of the Grid

Now imagine a triode connected up
in the circuit shown in fig. 1 (b). This
is similar to the circuit used to il-
lustrate the action of the diode, ex-
cept that a third battery, known as
a “C” or grid bias battery, is includ-
ed, with fits negative terminal con-
nected to the grid and positive to the
negative pole of the filament battery.

This arrangement obviously means
that the potential applied to the grid
is negative to that of the filament.

The effeet of this negatively-
charged electrode between filament
and plate should now be obvious. The
negatively-charged electrons leaving
the filament for the plate under the
influence of the positive voltage ap-
plied to the latter, come under the
influence of the negative grid, which
repels them. The number that man-
age to pass through the open spiral
of wire congtituting the grid, and
reach the plate, depends on the
repelling force exerted by the grid,
which in turn depends on the nega-
tive potential applied to. it.

Grid Potential Comtrols Electron
Flow.

Thus with the grid at zero poten-
tial, there is no repelling force; with
it negative to filament, there is, while
when the grid is positive to filament
it exerts an attracting force aug-
menting that of the plate. If the
grid is positively charged, it actually
captures a few electrons of its own,
and these, in returning via the grid
circuit to the negative side of the
filament, constitute what is known as
grid current.

Effect of the Grid Illustrated

The steady plate current that
flows with the zero grid potential
decreases when the grid is negative
and increases when it is positive.
‘These effects are illustrated diagram-
m:;,t-ically in figures 2 (a), (b), and
(c).

Thus we have learnt that the ac-
tion of the grid is that of a valve or
trigger, in that by varying its poten-
tial in respect to that of the fila-
ment, the electron stream flowing
from filament to plate, and constitut-
ing the plate current, can be varied
from zero to maximum.

Adding a Second Grid

The triode valve was for some time
regarded as perfect for the functions
it had to perform, until there came
a new development which made the
valve far more useful in many ways.

Between the grid and plate of a
triode valve there exists a tiny capac-
ity which can cause serious trouble
in some applications by providing un-
desirable coupling between the plate
(or output circuit) and the grid (or
input) ecircuit. This drawback can be

+i6 2(a) 2 (b) 2 ©)

GRID CIRCUIT
OPEN

r

GRID GRID
NEGATIVE POSITIVE

obviated by placing yet another ele-

ment within the valve, making four:

in all.

This new element generally
known as the screen grid — is inter-
posed between the control grid and

FILAMENT

3 g

FILAMENT

¢1630)

CATHODF

3 d)

3(:)

plate. In order that it will not have
any detrimental effect on the elec-
tron flow from filament to plate, a
positive potential is applied to it ap-
proximately equal in value to the po-
tential of the electron stream at the
point where screen grid is inserted.

Thus this grid does not obstruct the
flow of electrons, but provides an ef-
fective electro-static shield between
grid and plate that greatly reduces
the capacity between these two ele-
ments,  This type of valve is known
as a tetrode, or four-element valve,
the theoretical symbol for it being
shown in fig. 3 (a).

Adding Still Another Grid

With the inclusion of the screen
grid, a new effect arises. Somme of
the electrons flowing from filament
to plate knock out other electrons
from the latter, and as the screen
grid nearby has a positive potential
on it, seme of these dislodged elec-
trons are attracted to the screen.
These electrons are called secondary
electrons, and the effect is known as
secondary emission.

To overcome it, the introduction of
yet another grid, known as the sup-
pressor grid, is required. This gives
us the pentode, or five-element
valve,

In some types of pentodes, notably
those of the output variety, the sup-
pressor grid is connected to the
centre point of the filament in the
case of battery valve (see fig. 3b),
and to the cathode in the case of in-
directly-heated valve (see fig. 3c).
This ‘“zero potential” grid interposed
between plate and screen effectively
eleminates secondary emission. -

In r.f. pentodes the suppressor grid
is not connected internally to fila-
ment or cathode, but the connection
from it is taken out to a separate pin
on the valve base (see fig. 3d).

Other Multi-Element Types

There is -a tremendous variety of
multi-element valves, used for dual
and specialised purposes. However,
these need not be considered for some
time yet.

(Continued next month)
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Shortwave Fleview

NOTES FROM MY DIARY

Vacation Time

Even radio people, or some of those
connected with the publication of this
little magazine must have a spell, so
these notes are being sent in much
earlier than is customary. (Yours
truly hopes to get his “fortnight off”
a little later in the New Year.) It
may mean that reports from several
of our regulars will be omitted in
this issue.

There does not seem to have been
anything outstanding of late; as a
matter of fact, reception has certainly
been spasmodic. Our old friends, the
Sun; Spots, according to the BBC, are
blamed again for the poor signals., But
at this time of the year one becomes
reminiscent, and, in ‘looking back,
marvels at the improvement in Short-
wave reception. Whilst a good deal is
due to the improved transmission, we
must not overlook the fact that Aus-
tralia radio engineers have improved
our receiving sets, so much so that a
modestly priced dual wave receiver
will bring in most of the stations.
These two great improvements have
been brought about by you and I; yes,
by our reports overseas. The various
countries have been able to choose
the best times and the correct wave-
lengths, and by the continued request
of this magazine to the manufacturers
to build the type of sets we knew
to be mostly required. Several have
told me they had no idea that there
was such an interest in short-wave
reception; but the terrific sales have
not only proved our contention, but
enabled them to be sold at a very
low price. Latest official figures show
there are 1,330,960 homes in the Com-
monwealth with licenced sets.

Anyhow, while the boss, and those
connected with the publication of
A.R.W. had gone as far as the trans-
port authorities would let them, I de-
cided, as my little spell of four days
was to be at home, I would spend it
(Xmas Day excepted) at the controls
and try and hear some of those sta-
tions not available to me on ordinary
days. But my luck was out. A worse
day than Boxing Day I do not re-
member. At one stage I wondered if
my aerial was alive, it seemed to me
that my little Radio Centre had got
the full force of the thunder and
lightning, It was hours before over-
seas reception was possible.

Morning Stations

While summer time is really night
reception time, there are, these days,

plenty of stations to tune in around
early breakfast time. Actually from
say, 6 a.m. till 8 a.m., there are over
a dozen different countries to be
heard, and while Turkey, Algeria,
Switzerland, Portugal, and Mozam-
bique may only have one station each
in operation at that time, Englaund,
America, Russia, Germany, Italy,
Japan, and China leaves a choice of
several transmitters. And looking at
this list one is struck by Portugal. I
suppose every Short-wave listener has
tuned in the old reliable Lisbon sig-
nal on 27.17 metres. Always seems
to me to be the same female an-
nouncer as we have heard for years.

Talking of women announcers re-
minds me of EAQ, Madrid, now put-
ting in a nice signal from 5 to 6 a.m.
with news in English a little after
5.15 a.m.

Picking up one of Dr. Gaden’s
many letters I find he spends most of
his available time in the mornings
listening to the Yanks. From 7 a.m.
he says: “WLWO, 25.26m. splen-
did, WCDA, 25,36 metres good;
WCBX, 19.65 fair; WCW, 18.93 and
WCRC, 16.83 both need phones.” Dr.
Gaden’s remarks, together with my
own observations, have prompted me
to give a list of stations on the air
between 6 a.m. and 7 a.m.

It certainly ruakes a formidable list

CONDUCTED BY
L. J. KEAST

and while all stations will not be
heard in all districts, it may serve as
a useful guide to those listeners who
are hearing a “weak sister”, and not
quite sure of same.

Re Verifications

Got some consolation by reading
that Arthur Cushen states ‘“Nobody
in New Zealand has received any
veries from WJQ, etc., and he hasn’t
got one from KWID yet.”

Well, I think he will receive. one
tfrom KWID, as most of us over here
have.

My latest moan regarding Ameri-
can “efficiency* is the return to me
of a letter I sent to my old friend
E. J. Shields, Boulder City. Posted in
Sydney on May 20, 1942, it arrived
back at Carlingford just before Xmas,
stamped by postmaster in U.S.A.
reason checked ‘“unclaimed and un-
known.” I can understand a letter be-
ing unclaimed particularly if this
chap is away, but “unknown” seems
hard to accept, as I figure Shields
must have a tremendous mail as prin-
cipal of the Quixote Radio Club. I
have been a member of this Club ever
since I saw Shields’ report to the
ABC., when the Department of In-

(Continued on next page)

R Tl e e

The Secretary,

All-Wave All-World DX Club,

117 Reservoir Street, Sydney, N.S.W.
Dear Sir,

Address .

(Please print
both plainly)

My set is a

Order), for which | will receive, post

! (Signed)

9

 Application f:;:Membership

| am very interested in dxing, and am keen to join your Club.

| enclose herewith the Life Membership fee of 2/~ (Postal Notes or Money

my Official Club Number. NOTE—Club Badges are not available.

(Readers who do not want to mutilate their cepies ean write out the details required.)

free, a Membership Certificate showing
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“Here is the News”

Stephen Miller, one of the BBC an-
nouncers in lhe overseas service, is
4 man who has realised bovhood’s
ambition—he always wanted to be an
announcer, and now he is one of the
youngest in the BBC. He developed a
craze for announcing at an early age
and in reply to a request he made
tor an opportunity to “try his hand”
was told that he seemed to be a little
yvoung at 13!

At 17 he became a reporter on the
“Daily Mirror” and in 1938 achieved
his ambition when he went to France
to join Radio Lyons as announcer.
When war broke out he returned to
England and became a newspaper
free-lance, touring London in every
blitz in order to get the best up-to-
the-minute stories. Two of his nar-
row escapes were when a bomb
dropped 20 yards behind him, and
when he came completely unscathed
from the bombing of London’s Cafe
de Paris. When the bomb fell he was

sitting in the balcony covering a
story for the American periodical
“Downbeat.”

By the way, T heard another news
reader from the BBC—Tom Chalmers,.

Shades Of YDC

Probably mindful of how popular
the musical programme of YDC be-
came, Tokyo has apparently ordered
Radio Batavia, 16.54 metres, to pre-
sent well known dance bands from 9
to 9.30 p.m, (Victor Sylvester’s
orchestra is often featured, according
to Mr. Hugh Perkins, of Malanda.)

Believe 1t Or Not

Next time you are listening to
HI2G, Cuidad, Trujillo, 32.28m. re-
member that Columbus Street is the
oldest street in the Americas — the
buildings were erected 1502-1505, ac-
cording to Ripley.

BBC Has New Service

Miss Marjorie Anderson, after
wishing us “A Happy New Year” on
Saturday, January 2, at 9.45 p.m., an-
nounced: “Before I proceed with the
programme announcements I must
mention that Central America, the
West Indies, South America and
can now hear our programme in the
African service at 16 hours (3 a.m.
Sydney) on 16.64 metres, and 16.59
nietres. The news in Spanish prev-
iously given at 16 hours will now be
heard at 15.45 hours.” We, of course,
are familiar with GRQ 16.64 metres,
but I have not heard the call sign on
the new transmitter on 16 59 metres.

The ''Magneto" Spacelicker

HEN | designed this receiver

W it was in great haste in order
to attempt to take a bearing

on the ground wave component of a
nearby S.W. station without a thought
of D.X. or long-distance possibilities.

Heretofore it had been a dogmatic
contention of mine that shortwave re-
ception was impossible without a
good outdoor antenna.

However, I had never previously
conducted any experiments on recep-

inside the frame by nmecans of a panel
which cverlaps the cnds of the base-
board.

It is built first on to its baseboard
and panel, leaving provision to tie
in the two ends of the loop tuning
coil and then mounted in the frame,
while lastiy the loop is threaded
through thc insulators and connected
across the tuning condenser,

Reaction Control

The cathode connection has soldered

15 ‘

from N.Z.

oo _L
A ;
A . { IJ __1-
0005 50
/5" piam. - .Z ‘ -; Fz-‘;
00035 \Q
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"MAGNETO SPACELICKER

T
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tion utilising the magnetic component
of the waves at high frequencies, and
I was frankly amazed at the results
obtained, for, in addition to the main
S.W, stations of the world being aud-
ible, dozens of lesser low-powered
transmitters, both phone and tele-
graph, were heard, while the loop
tended to nullify static and improved
selectivity to a marked degree,

Construction

Firstly, a frame about 19-in. in dia-
meter, roughly circular, must be ob-
tained or made and cup hook insu-
lators screwed ir round it every two
or ihree inches.

These are to support the loop, whicl
should preferably be of 18-16 gauge
S.W.G. tinned copper. Their exact
spacing will depend on the rigidity of
the wire used. Then the frame is
drilled through and 1mecunted, by
means of long screws and washers, on
to a baseboard of suflicient size 9
make the frame freely rotatable with-
out danger of overbalance.

I'or convenience the set is mounted

to it about six inches of flexible
wire with an alligator clip on the end
for attaching to the loop. It should be
first tried between 3-in. and 6-in. from
the ground end of the coil, remem-
bering that too much feedback stops
oscillation as well as too little, the
exact position being the place where
the set slips into oscillation with the
least click,

Operation

For most satisfactory operation a
plate voltage of about 90 is required;
also to ensure stability the batteries
should be connected through a length
of 5-wire battery cable, as loose bat-
tery connections moving about near
the coil may make tuning difficult.

The actual tuning range of this re-
ceiver will vary with individual con-
struction. However, with the .00035
mfd. tuning condenser it should cover
from approximately 18 to 50 metres,
The heavier the gauge of the loop
wire, the lower the minimum wave-
length will be that the set will tune.
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ALL TIMES ARE AUSTRALIAN DAYLIGHT SAVING TIME

Further pressure on spoce only permits of
unusual Loggings or alterations in schedules
or frequencies.

Please have reports sent to L. J. Keast, 23
Honiton Avenue West, Carlingford, to arrive
by 27th of month,

Please note alterations and additions to
Australia.

Australia:

VLQ2, Sydney ... . ... 11,870kc, 25.27m
Frem 9.40 to 10.15 p.m. for North East
Asia

VLG-3, Melbourne ... ... ... 11,710kc, 25.62m
Time for Western States of Nth America

is now 3.25 p.m. to 4 p.m. Also used for
Tahiti tin French) from 4.55 p.m. to 5.40
p.m. From 5.55 to 6.25 p.m. for British Isles.
From 6.30 ta 6.50 p.m. for New Guinea
(in Japanese) Fram 7.25 to 8.25 p.m. for
New Caledonia (in French).

YLO-5, Sydney ... 9680kc, 30.99m
For ‘Western States of Nth. America 3.25
to 4 p.m. and from 5.55 to 6.25 p.m. for
British Isles.

VLW-6, Wanneroo ... .. . ©680ke, 30.99m
From 11.40 p.m. to 1.55 am
For South East Asia (in Thai, Malay,

Dareh, French and English).

YLG-2, Melbourne ... ... ... 9540kc, 31.45m
From 10.25 t5 11.30 p.m. for Eastern
States of North America. From 11.40 p.m.
to 1.55 a.m. for South East Asia (in Thai,
Malay, Dutch, French and English}. From
2 to 2.45 a.m. for Western States of Nth.
America.

Oceania:

New Caledonia:

FK, 8AA, Noumea .. .. 6160ke 48.7m
French pragramme oround 6 15 p.m., but at-
most blotted out by atmospherics on most

evenings.

Africa:

YQ7LO, Nairobi ... ... ... 10,730kc, 27.96m
Heard in same progromme as VQTLO on

6060kc., 49.5m. BBC news at 5 a.m.

VL2-4, Sydney ... . ... 7280ke, 41.21m
Note slight chong; in frequency. Used at
0.25 p.m. with VLG-2 for Eastern States

of‘ North America.

North America:
KWU, ‘Frisco ... ... ... ... 15,355ke, 19.53m
Terrific S|gnol ot 10.45 am. when “Hi

Neighbour’” session wos on. News given at
11 am. was as clear as a bell.

At 11.15 a.m. splendid talk directed to the
Philippines  warning them  against the
dongers of opium, which was being distri-
buted by the Joocmese at a price within
the reach of all.

KWID, ‘Frisco ... ... 15,29Cke, 15.62m
Quwfe a fair sxgnol at 10. 45 a.m., but not
1-2-6 with KWU. Closed at 12.15 and an-
nounced would

return at 12.30 p.m. on

9570ke., 31.35m
KWV, Dixon .10,840ke, 27.67m
Best of the KWID reloys at 6 p.m. (Per-

kins}.

WCDA, New York ... ... ... 11.863kc, 25.22m

Ope’\s mcely at 7 p.m. — much better than
at 7 am. (Gaden!.

WGL, New York . . 9750ke, 30.76m
Heord at 9.16 a.m. glvmg their sl\eds and
frequencies, mainly 15 m.c. band during
our hours of darkness, and 7 m.c. during
our hours of light.

KEI, Bolinas ... ... 9490kc, 31.61m
Eé%n;d from 5 pm in same programme as

WLWO, Cincinnati ... . .. 6080kc, 49.5m
Believe schedule is 1.30 pm to 3.30 p.m.

WRUS, Boston ... ... ... ... 6040kc, 49. 67m
5 p.m. to 9 p.m.

Fair around 8 pm (Gillett). Heard Nov.
8 at 10.30 p.m. (Condon).
THE EAST

China:

XGOY, Chungking ... 11,900ke, 25.21m
Schedule: 8.15 a.m. to 9 a.m. News 8.30

am. 9 p.m. to

10.30 p.m, News 9 p.
XMHA, Shanghai P

11,855kc, 25.3m

QI XVLELDVDELQEQE QLR PP EL V]I QV]EL RV R/ VL QVETELREL

NOTICE TO DX CLUB MEMBERS

Members of the All-Wave Ali-World DX Club are advised that they should make
o point of replenishing their stock of stationery immediately, as ali paper prices
have risen, and we expect that it will be necessary to increase prices by at

least 25%.

Already it has been found necessary to abandon the log-sheets and club stickers.

However, while stocks lost,
shown :—

the following stationery is ovoilable at the prices

REPORT FORMS.—Save time and make sure of supplying all the in-
formation required by using these official forms, which identify you
with an established DX organisation.

Price

NOTEPAPER.—Headed Club notepaper for members’

is also available.
Price

ALL-WAVE ALL-WORLD DX CLUB,

2/~ for 50, post free

correspondence
2/— for 50 sheets, post free

119 Reservair Street, Sydney
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7.30 p.m. to 1.30 a.m. News 9.30 p.m. and
12.15 a.m.

XGRS, Shonghoi ... ... . 11,680ke, 25.68m
730pm to 2.30 a.m. News915 10.30 and
11.30 p.m.

XGOK, Canton 11,650ke, 25.75m

9 pm. to 1 a. m Newsﬂ 1 p.m. R4 at 10.30
p.m. {Perkins). '
10,240ke, 29.24m

XGAP, Peiping ... ... ...
R6 at 9 p.m. (Perkins).
... 9720ke, 30.86m

XGOA, Chungking

6 Clm fo 8a.m. 11 p.m, to 2 am. News
1

XGOY Chungkrng ........ . 9625ke, 31.17m
10.35 p.m. to 2.30 a.m. "News 11.30 p.m.,
i am. 1.30 and 2 a.m.

JQHA, Hongkong . ... ..9470kc, 31.68m
R8 at 9 pm. (Perkins) .

XLMA . 9370ke, 32.02m
Heord around 11.30 pm Perkxns Gillett) .

XPSA, Kweiyang 8465kc, 35.44m
10 p.m. to 2 am.

XGOY, Chungking ... ... . 6130ke, 48.94m

Opens at 10.30 p.m. closes 3 a.m. English
11.30 o.m., 12.30, 1, 1.30 and 3 am.
French Indo-China:
Radio Saigon, Saigon . . ... H ,780kc, 25.47m

045 am. to 11.15 am,; p.m. to 3
a.m. News 10.30 p.m. and 245 p.m.
Malaya:
Singapore Radio ... 12,000ke, 25.00m

8 p.m. ta 1.30 am. ‘Another Jap Controlled

transmitter.
Dutch East Indies:
PMC, Batavia

e 18,135ke, 16.54m
8.30 a.m. to 10 a.m.;

1 p.m. to 2.30 p.m.;

8 pm. to 2 am. lJcpcnese controlled).
India:

VUD-3, Delhi ... ... ... 15,290I<c, 19.62m
R6 at 1.15 p.m. and 10 p.m. (Perkins).
VUD-4, Delhi ... ... 11,840kc, 25.34m

11 pm to mldmght News N p.m.
VUD-6, Deihi . 11,790ke, 25.45m
R7 around 10.30° pm (Perkins).

Philippines:
KZRH, Manila ... ... ... ... 11,600kc, 25.86m
RE& at 9 p.m. and 10 a.m. {Perkins}. {(Not
a sign of same at Corlingford in the morn-
ings.—Ed.)
KZRH, Manila ... ... ... 48.82m
R6 at 10 p.m. (Perkins}.
GREAT BRITAIN
With the exception of, say, 8 am. till 1
p.m., one or more London fransmitters can be
heard right round the clock.
GSF 15,140ke, 19.82m

Naw used from 4.45 to 8.45" p.m. But prob-
ably not too good till near 6 p.m.

5145kc,

.11,680ke, 25.68m
Now ‘used from 4,45 pm fo 8.45 p.m. in
Pacific Service (Perkins).
Y ... 9600ke, 31.25m
Now used from 445 fo 5.45 p.m.
EUROPE

France:

Radio Vichy, Vichy ... 15,245ke, 19.69m
12.30 a.m. ta 3.45 a.m

Radio Vichy, Vichy .. 11,845ke, 25.33m
4 am. to 9.50 a.m.

Radio Vichy, Vichy 9520ke, 3i.5Tm
5 pm. to 630 p.m.

Germany:

DJH, Berlin ... . . ... 17,845kc, 16.81m
6. 30 p.m. till 3 am. very good around 9.30
p.m. (Perkins).

DXV, Bertin ... ... ... ... 17,820ke, 16.83m
rleord ot 9.30 pm in same programme as
DJH (Perkins).

DJE, Berlin ... ... ... ... 17,760kc, 16.89m
30 p.m. till 3 am., News 6 p.m. and
11 p.m.

DJR, Berlin . 15,340ke, 19.56m
4 p.m. 7o 3 a.m. News 6 and 11 p-m.

An unbelievably good signal at 11 p.m.
DZD, Berlin ... .. 10,543ke, 28.45m
3.50 am. to 8.45 a.m. News at half past

the hour. Also at 6 a.m. and 7.45 a.m.

DXZ, Berlin ... . ... 9570kc, 31.35m
3.30 a.m. ta 8.45 a.m.

DXM, Berlin ... . ... 7270ke, 41.27m
330 am. to 8.45 am.

DXJ, Berlin ... ... ... .. .. 7240kc, 41.44m
3.30 a.m. ta 8.45 a.m

DJC, Berlin €020ke, 49.83m

440 a.m. to 8.25 a.m. News 5.15 a.m. and
7.15 a.m.
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(Continued)

Holland:

PCJ-2, Huizen .. ... 15,220kec, 19.71m
Thxs Germon controlled station announces at

10.30 p.m., “Here is Holland calling.”” News
10.45, 11.45 p.m. and 1.30 and 2.30 a.m.
Closes 2.45 a.m.

Italy:

2R0O-3, Rome . . 9630ke, 31.15m
330 am. to 9.15 om 330 p.m. to 4.30

ZRO 23 Rome ... .. e 6300ke, 47.6m
3.30 a.m. to 9.15 a.m.

Yatican Clty

HYJ) . .. 15,120ke, 19.84m
2 am. to 2.20 a.m. on Wedne.,doys
2,30 p.m. to 9.05 p.m. Sundays.

HvVJ, ... . 5969kc 50.26m
5clm to 6.30 a.m. Talk 615 a.m. except
Mondays.

Portugal:

CSW-6, Lisbon 11,040ke, 27.17m

3 a.m. to 9 a.m. One of the most consistent
transmitters, but fades after 8 a.m.

Russia:
Schedules are liable to change daily.
,  Moscow .. . 15,265ke, 19.65m
10.40 p.m. to 11.15 p.m. News and talks.

12.15 p.m. to XZ 25 p-m news and talks.
, Moscow . 15,230ke, 19.7m
Same schedule as 19.85m. Heard in Eng-
lish at 10 a.m. Louder than 19.85 (Gaden)

, Moscow ... .15, HSkc 19.85m
8.15 am. to 8.40 om News 825 a.m.;
9.43 am. to 10.25 am. News and taiks

12.15 pm. to 12,40 am. News and talks
2.15 p.m. to 2.40 p.m. News and talks.

Good at 10 am. {(Gaden).

, Kuibyshev ... ... .. 13,010ke, 23.06m
Midnight to 12.15 am. News and talks:
12.45 am. to 1.15 o.m. News and falks.

, Moscow ... . L 9545ke, 31.43m
iC.40 pm. to 11.15 p-m. Talks. 12.15 a.m.
to 12.25 a.m. Talks.

, Kuibyshev ... ... .. .. 8050kc, 37.27m

English from 6.30 ta 7 a.m.

Kuibyshev ... . ... .. 130ke, 48.94m
Engllsh from 630 to 7 om

Siberia:

-—~——, Khabarovsk .... ... 9566kc, 31.36m
6.50 am. to 830 am. 8 pm. to 1 am.
Physical exarcises at 7.15 a.m.

Spain:

EAQ, Madrid .. 9860kc, 30.43m

5 am. to 6 an. Engl!sh at 5.15 a.m. Woman
annauncer.

Switzerland:

HER-5, Schwarzenburg ... 1,865ke, 25.28m
Saturdays, 5.45 p.m. to 7 15 p.m. in nat-
ional languages and on Tuesdays in English.

HER-3, Schwarzenburg 6165ke, 48.66m

S am. to 9.05 am.; 420 p.m. to 540
c.m. Talk in English at 7.10 a.m. on Satur-
days.

Yugoslavia:

YUB, Belgrade 6100ke, 49.i8m

4 am. to 8 am.
(Continued on page 26)
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SPEEDY QUERY SERVICE

Conducted under the personal supervision of A. G. HULL

M.R. (Ballarat, Vic.) states that his
set has stopped working and that the

rectifier plates glow red when it is
switched on.
A——It sounds very much as if the

first electrolytic condenser hos broken
down. This may be either on aluminium
can bolted to the chassis, or a cylindrico!
cardboard covered cylinder under the
chassis. At any rote, one part or end of
it will be connected to a prang of the
rectifier valve socket. The foulty con-
denser should be removed and reploced
by another, either one of the some type
or on 8 microfarad 525 volt condenser.
Be sure that it is the red, or positive end
of the condenser that is connected to the
rectifier (the centre terminol is the posi-
tive in the case of a con type electro-
lytic) .

* ®

A.D.K. (Annuello, Vic.) finds that his
6 volt ''battery-less”’ wireless will work
off 4 volts and wants to know if it will
harm it. :

A.—Yes, it may harm it. Some valves
suffer from whot is- termed “cathode
poisoning’ if the voltage is too low, be-
cause the cothode surfoce does not be-
come hot enough to evaporote vorious
materials harmful to its action. In ex-
treme cases, valve life hos been reduced
to less than 20 hours by oparating 6.3
volt filament on 4.8 volts. Besides, the
reduction of the supply to 4 volts means
that the battery becomes unevenly dis-
charged. Again, the tone ond volume
suffer and the vibrator is likely to stop,
so we advise most strongly to use the
whole 6 volts.

* * *
J.D.K. (Queensland) " says: “‘l have
output valves in push-pull and two

speakers. Can | use two separate trans-
formers, one between each valve and
speaker

A.—The answer is definitely no if you
wish to retain push-pull operation. The
onodes of the output valves must be
coupled together by some antiphase de-
vice such as a centre-topped transformer
or centre-tapped choke coil.  Without
this coupling, it would only be equivolent
to porallel operation, thereby losing tone,
volume and efficiency. For a poir of
speakers, the simplest plan is to con-
nect their voice coils in parallel and use
o transformer of twice the required im-
pedance, e.g., for 6V6 valves {n push-
pull, and two voice coils in parallel, use

a transformer [abelled 16,000 to
20,000 ohms.
* * .
R.D.S. (Footscray, Vic.) asks: “Why

does an R.F. stage reduce noise in a
superhet? Woudn’t the R.F. stage am-
plify noise and signal to the same ex-
tent and thus keep their ratio the
same “

A.—That is certainly true of nnoise

coming in via the gerial, except that the
increased selectivity reduces the band
width and hence the amount of noise
received. However, a good part of the
noise comes from the converter, espec-
ially if of the pentagrid type, so if the
signal is amplified first, then the signal-
to-noise ratio is considerably improved.
* * *

H.T. (Bell, Vic.) is worried about the
new broadcasting listeners’ regulations.

A.—Yes, it is correct that you will
have to pay an odditional 10/— licence
fee for every extra set in the house, If
you have two sets in operation the fee
is 30/—. These new regulotions have
been in force for some rnonths now, but
only apply to renewols. Licences taken
out before the new regulations were in-
troduced will serve to cover any num-
ber of sets until they expire.
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LOGGINGS
(Continued from page 25}
SCANDANAVIA

Sweden: .

SBT, Stockholm .. co . 15,155ke, 19.8m
2 am, to 3 am. News at 2 a.m.

SBP, Stockholm .. 11,705ke, 25.63m

6 am. to 5.15 o.m.; 5.40 p.m. to 6.30

p.m. Aiso {on Sundays only} can be heard
in religious service from 9 p.m.

SBU, Motala ... ... ........ 9530kc, 31.46m
815 am. to 9 a.m. News 820 am.

MISCELLANEOUS

Canada:

CFRX, Toronto .. ... 6070kec, 49.42m
Heard at 11 p.m., but badly QRM'D by
other stations (Perkins)

fran:

EQB, Teheran ... ... ... ... 6155kc, 48.74m
3 am. to & am.; News 5.15 a.m.

TAQ, Ankara .... ... ... ... 15,195kc, 19.74m
Heard from 8.30 to 9 p.m. in Turkish.

Turkey:

TAP, Ankara ... .. ... ... 9465kc, 31.70m
1.15 am. to 650 -am. News 5.15 am.
Was missing for a while, due to crystal
trouble, | believe, but now as good as
ever.

e

®, oo
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STATIONS ON AIR 6 am. to 7 a.m.

Here is a list of stations which, according
to my records, are on the air between 6 a.m.
and 7 a.m.

I have heard most of them, and some not
audible at my address will most likely come
in at quite good strength in Queensland.

It must be understood it does not follow
stations are on for the whole period—they
moy open at ten minutes to the haur, or close
just a few minutes past.

Will welcomec reports as to corrcctness of
this list. .
Between 6 and 7 a.m.

Kilo- Wave
Call Sign City cycles Length
WRUW Boston 15,350 19.54
WGEA New York 15,330 19.57
2RO-6 Rome 15,300 19.61
GS! London 15,260 19.66
YLG-7 Meltbourne 15,160 19.79
WNBI New York 15,150 19.81
DL Berlin 15,110 19.85

't will be nated in several instarices two
stations on the same frequencies are shown
as being on the air at the same time. it is
aquite likely in a good many locations one
station will get ""through’”’, whereas in others
it will be a hopeless blur.

However, the list is intended to be as com-
plete as possible. Some of the doubles are:—

DJL, Berlin, 19.85.

——, Moscow, 19.85.
WGEO, New York, 25.33.
———, Paris, 25.33.
VLW-3, Perth, 23.36.
WCDA, New York, 25.36.
VLR-8, Melbourne, 25.51.
DXR, Berlin, 25.51.
KWID, ‘Frisco, 41.49.
GSW, London, 41.49,
GSL, London, 49.18.
YUB, Belgrade, 49.18.
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WwDO New York 14,470 20.73
TPZ Algiers 12,120 24.75
2RO~ Rome 11,950  25.1
WRCA New York 11,893  25.22
WBOS Boston 11,807  25.27
GSE London 11,860 25.29
WGEO New York 11,847 2533
—_— Paris 11,845 25.33
WCDA New York 11,830 25.36
GSN London 11,820 25.38
2R0O-4 Rome 11,810 25.4
WRUL Boston 11,790 25.45
01X-3 Helsinki 11,785 25.46
DXR Berlin 11,760 25.51
VLR-8 Melbourne 11,760 25.51
GSD London 11,750  25.53
2RO— Rome 11,740 25.55
WLWO Cincinnati 11,710 25.62
GRG London 11,680  25.68
CSW-6 Lisbon 11,040 27.17
DXD Berlin 10,543  28.45
2RO— Rome 10,330  25.04
CR7BE Lourenco

Marques 9845 30.47
2RO— Rome 9790 30.64
XGOA Chungking 9720 30.56
GRX London 9690  30.96
DJX Berlin 9675 31.01
2RO-3 Rome 9630  31.15
GRY London 9600 31.25
GSC London 9580  31.32
DXZ Berlin Q9570 31.35
RW-15 Khabarousk 9566 31.36
JZi Tokyo 535 31.46
GSB London | 9510 31.55
OiX-2 Helsinks 9500 31.58
KET ‘Frisco 9480 31.65
TAP Ankara 9465 31.7
Bucharesti Bucharest 9255 32.41
TPZ-2 Algiers 8960  33.48
KES-2 ‘Frisco 8930 33.59
E— Kuibyshev 8050 37.27
—_— Beirut 8030 37.34
GRJ London 7320 40.98
DXM Berlin 7250 41.27
KGEI ‘Frisco 7250 41.38
DXJ Berlin 7240 41.44
KWIiD ‘Frisco 7230 41.49
GSW London 7230 41.49
2RO-11 Rome 7220 41.55
—_— Kuibyshev 6945 43.2
2R0-23 Rome 6300 47.6
T Tokyo 6190 48.47
HER-3 Geneva 6165 48.66
GSL London 6110 49,1
YUB Belgrade 6100 49,18
GRR London 6080 49.34
GSA London 6050  49.59
DJC Berlin 6020 49,83
HVJ Vatican City 5969  50.26
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