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Limitations of the Short Waves

MlOMEONE has said that all the broadcast programmes of the future
will be transmitted on wavelengths of less than 100 metres, making
the 200 to 500 metre waves of the present day obsolete. While the
%4 natural optimism which was associated with early short-wave work
allperhaps justified this prediction, in the light of present knowledge
such a happening seems unlikely. Nobody doubts the efficiency and value of
the short waves, but a point that often is overlooked is the fact that they are
restricted in their application to certain well-defined fields.

The difficulties which accompany the progress of short-wave broadcasting
are more numerous than is generally realised. Large numbers of people are list-
ening nightly to concerts radiated by European and American short-wave
stations. 'The fact remains, nevertheless, that none of these concerts so far have
been worth listening to—that is, if we may judge them in the critical light in
which we view the excellent transmissions of our ““A’ class stations. By some
caprice of that little-understood medium through which radio waves travel, the
impulses which leave the transmitting station practically perfect in form do not
remain so during their passage through the ether.

Some items are received with relatively good clarity; others, again, are sadly
distorted, and bear little resemblance to their original beauty. Some nights are
known to be ‘‘good” nights—nights when music and speech from stations
12,000 miles’ distant are received with almost incredible intensity. Then comes
a “bad’” night when, for no apparent reason, the same stations are barely audible.
It will be seen, therefore, that “‘reliability’’ scarcely is a word that can be used in
conjunction with short-wave broadcasting as we know it to-day. To most
people, the great attraction of the short waves lies in their novelty; it is enough
to think that they are listening to a voice which has traversed thousands of miles
of space, without reflecting that, as far as quality alone is concerned, the time un-
doubtedly would be more profitably occupied in listening to the local broadcaster.

So we arrive at a striking parallel with the early days of broadcasting.
People at that time were content to tolerate very poor reproduction just because
it was ‘“‘wireless,” and the novelty amply compensated for its many short-
comings. WIill history repeat itself? We think so. Just as the uncritical list-
ener of yesterday has graduated into a highly exacting individual, so will the
short-wave enthusiast of to-day become more and more critical as the novelty
wears off and the art progresses. For the present, he will do well to accept the
novelty as the piece - de - resistance of his entertainment, and should not expect too
much from what, after all, is a very youthful science.
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sub-base wiring or to the terminal of the transformer,
as the case demands. As different makes of battery
cable employ different colour schemes, we have not
mentioned any colours in the pictorial diagram. The
constructor is free to use his own judgment in this
matter, but it is suggested that the black and red
wires with which most cables are fitted be used for
“A” battery negative and “A” battery positive, respec-
tively.
Battery Connections.

A 4-volt accumulator “A” battery, 120 volts of “B”
battery, and 13% volts of “C” battery will be required
for the Screen-Grid Short-waver. The wires marked
“A—" and “A+” are to be connected to the negative
and positive terminals, respectively, of the “A” bat-
tery. Two 60-volt blocks will supply the “B” power.
Connect the “B—" wire to the “—” clip of one 60-
volt block, and take a wire from the same terminal to
the “+” terminal of the “C” battery. Connect the
wire marked “B-+45" to the 45-volt tapping of the
same 60-volt “B” battery, and “460” to the “460” clip

just oscillating, the main tuning dial is rotated slowly
until a carrier or whistle is picked up. For rough tun-
ing, the Utility Micro-dial may be grasped by the
larger knob, which gives a direct drive; for careful
“searching,” it is advisable to use the smaller knob,
which permits a 55 to 1 reduction ratio. When the
carrier has been tuned in, retard the reaction con-
denser until oscillation ceases, and then swing the
vernier condenser C2 backwards and forwards until a
point is found at which music or speech is heard. For
fine tuning, this vernier condenser will be found in-
valuable. It does away completely with the need for
hair-splitting adjustment of the main tuning control,
and makes it much easier to hold on to a station which
is swinging badly, as frequently happens on the short
wavelengths. Should it be found that the circuit
goes into and out of oscillation with a low moan or
howl—generally referred to as “fringe how!l” or “thres-
hold howl”—the value of the fixed resistor R3 (shunted
across the secondary of the audio transformer) should
be reduced. Instead of the 150,000-ohm resistor used

of the same battery. - in our model, try one
From the same terminal of 100,000 ohms. The
take a _short wire to the use of a lower value than
“— clip of the second . e g T 100,000 0hms results in a
“B” battery, and connect 2 he T Z—— noticeable falling-off in
the “B+4120” wire to the signal strength.

“460” of the same bat- —d D— Any available type and
tery. The three 4%-volt " size of aerial may suc-
units which may form Y cessfully be used in con-
the 13%-volt “C” battery 33" 4 3L junction with the Screen
are connected in series Grid Short-waver, but a
—that is, the “—43” ter- i} G } long, high wire will,
minal of the first to the L 24 N 45" —f_ 44" ¥ 2] naturally, give superior
“4” terminal of the sec- - B ' ) 1y results to those obtain-

ond, and the “—4%" ter-
minal of the second to
the “4" terminal of the third. The wire marked
“C—" goes to the “—43” terminal of this last. Ch@ck
these connections over very carefully before inserting
the valves in their sockets, as a mistake may quite
easily result in the demise of three valuable valves.

If they are available, it is preferable to use 135
volts of “B” battery instead of 120, three 45-volt
blocks being used for the purpose. In this case, the
wire marked “B-60" is connected to the 67%-volt
point of the “B” battery, while the “B+120” wire goes
to the maximum voltage (135). The voltage of the
“C” battery will, of course, have to be increased pro-
portionately; another 3 volts, making about 163 volts
in all, will be about right.

The Philips A-442 screen-grid valve is placed in
socket V1, the A-415 detector valve in V2, and the
B-443 Penthode in V3.
attached to their respective terminals (marked “ANT”
and “GND” in Fig. 5), and the headphones or loud-
speaker, which must be fitted with a plug, inserted in
the jack J. Four coils are supplied with the Radiokes
screen-grid coil kit, but it will be found that the ma-
jority of overseas telephony stations are tuned-in on
one of the two smaller coils. Try the smallest size
first.

Operation.

With the battery switch in the “on” position, the
set should go into oscillation with a light “thump”
when the reaction knob is turned towards the right
(plates into mesh). The small vernier condenser C2
should be set with its single moving plate just half-
way into mesh with the fixed plate. With the circuit

Aerial and earth wires are -

FIG. 4—Drill your panel from this diagram.

able with indoor

) aerial. At the same time,
it is remarkable what one can pick up with a small
indoor aerial at times, and the Screen-Grid Short-
waver gives quite a good account of itself when used
with this form of antenna. Normally, it is found
that the addition of the earth wire makes little or no
difference to signal strength. Indeed, it is often ad-
vantageous to dispense with the earth connection en-
tirely, as a quieter “background” usually will be ob-
tained in this way.

Two Stages Possible.

Now, the Screen-Grid Short-waver will give loud-
speaker strength on many of the overseas short-wave
broadcasters, but it must not be thought that there is
sufficient volume to dance to; this can scarcely be ex-
pected with such a set. Should the volume prove
inadequate for the constructor’s requirements, a sec-
ond stage of audio-frequency amplification may be
added quite easily. There is plenty of room for the
extra transformer and valve socket if the transformer
T and socket V3 are moved as far as possible towards
the rear edge of the baseboard. The extra stage is
connected up in the orthodox manner, and a valve
such as the Philips A-415 or A-409 will give good re-
sults if it is used in socket V3 and the Penthode trans-
ferred to the extra (fourth) valve socket. When two
audio stages are used, the Penthode may, if desired,
be replaced by an ordinary three-electrode power-
valve, although a certain amount of amplification will
be sacrificed by so doing.

There has been a great deal of talk about the
“impossibility” of using a Penthode in the final stage
of a two-stage amplifier, many people finding that a
high-pitched whistle appears, and cannot be eliminated.

an
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are not really cheap, as anyone who has tried them
knows to his cost.

Simple though this modern short-wave receiver un-
doubtedly is, it is the most efficient receiver we have
tested so far, with the single exception of the “Globe
Trotter Screen-Grid Four.” We believe the Screen-
Grid Short-waver will be a very popular receiver, and
we shall be interested to hear from readers who build
it according to the directions outlined.

PARTS REQUIRED.

1 Utility Micro-dial.

1 Jackson .00015-mfd S.L.F. variable condenser, Cl.

2 Bakelite knobs.

1 De Jur midget variable condenser, C2.

1 Cyldon Bebe .00025-mfd. reaction condenser, C3.

1 De Jur-Amsco .0001-mfd. fixed condenser, C4.

3 De Jur-Amsco .006-mfd. fixed condensers, C5, C6
and C7.

1 Electrad single-circuit jack, J.

1 Radiokes screen-grid short-wave kit.

1 Electrad 100,000-ohm fixed metallised resistor, R.

- 1 Electrad 7-meg. metallised leak, RI.

1 Amperite, type 112, R2.

1 Electrad 150,000-ohm fixed metallised resistor, R3.
3 Single leak mountings.

1 Cutler-Hammer battery switch.

1 Philips audio transformer, T.

3 Emmeco balanced sockets, V1, V2, V3.

1 Aluminium panel, 14 x 7 x 16-gauge, Y.

1 Stained pine baseboard, 14 x 9 x 7/8-inches, Z.
1 Bakelite terminal strip, 3 x # x 1/8-inches.

1 Bakelite insulating piece, 2 x 1 x 1/8-inches.
7-Wire battery cable.
18 Gauge bare tinned copper wire.

Spaghetti sleeving.  Screws.
Accessories.

1 Philips A-442 screen-grid valve.

1 Philips A-415 valve.

1 Philips B-443 Penthode valve.

1 4-Volt “A” battery.

" 2 60-Volt “B” batteries.
3 43-Volt “C” batteries.

THE PICTURE ON THE COVER.

No doubt the apparatus illustrated on our front
cover this month will be foreign to the eyes of many
of our readers. There will be some, though, to whom
the picture will bring pleasant recollections of radio
as it existed in this State some eight years ago, and
will form a reminder of the tremendous changes that
time has made in the design of radio apparatus.

Illustrated in our picture is the universal-range
receiver constructed and used by the Quensland Wire-
less Institute, at that time the only body of wireless
experimenters in Queensland. The weekly meetings of
the Institute were held in the tower room of the old
Central Fire Station, at the intersection of Ann and
Edward Streets—the present headquarters of the
Traffic Branch—at which rendezvous a gathering of
perhaps 20 or 30 enthusiasts assembled every Friday
night.

To return to the subject of our cover picture. From
left to right, the apparatus illustrated represents: A
tuner of the “loose-coupler” type, which was the pro-
verbial “last word” in those days. It covered a wave-
length range of from about 200 to 2,500 metres. Next
to this is the two-valve detector and audio unit—the
pride of the members’ hearts, and a very model of up-
to-date construction. Two “Audiotron” valves were
used at the time the picture was made—old-type tubu-
lar valves with two filaments, the idea being to have a
spare in readiness for the demise of the other!

Mounted behind the three-ply panel were two
rheostats, a variable grid condenser, variable tuning
condenser, and, if memory serves correctly, a home-
made iron-core choke, used in place of a transformer
for coupling the audio amplifving valve to the detector.
The grid leak was simiply a series of pencil-lines drawn
on a piece >f cartridge paper--the usual thing in those
days. On top of the receiver cabinet stands a mount-
ing carrying three long-wave honeycomb coils, wound
by members. These were used for listening to the
long-wave oversecas arc stations operating on wave-
lengths lying between 8000 and 25,000 metres, the morse
transmissions of which invariably held a peculiar fas-
cination. These coils contained anything up to 1500

turns of 30-gauge wire and were wound by hand on
a specially-made spider, a copious application of shellac
varnish serving to hold them into their honeycomb
or cellular formation.

On the right-hand side of the picture may be seen
portion of a Navy-type loose-coupler, supposedly an
improvement en the conventional loose-coupler. This
“improvement,” it may be mentioned, consisted really
of the elimination of the slider by tapping the primary
coil in the “units and tens” arrangement, bringing the
tappings out to two rotary switches mounted on a
panel screwed to the end-cheeks. Any one of these
three tuners—loose-coupler, honeycomb-coil or Navy
coupler—could be hooked up to the receiver at will,
this feature being considered of vital importance.

On the bench in front of the receiver lies a pair of
Brown headphones—then, as now, one of the miost
sensitive headsets made, and standard equipment in
all British Government wireless undertakings. Hang-
ing on the wall is a Baldwin headset (the cherished
property, it is believed, of Les. Moore, who ultimately
entqred into partnership with Syd. Colville in the for-
mation of the well-known Colville-Moore Wireless
Supplies, Sydney). These were, and still are, con-
sidered to the best American headset, and in that
country enjoy a similar reputation to that held in Eng-
land by the Brown phone.

To the left of the receiver, but not shown in the
photograph, is the aerial change-over switch—a huge
affair, used for connecting the aerial alternatively to
Fh(? transmitter or to the receiver. Immediately below
it is the two-valve radiophone transmitter, which used
two Marconi “Q” valves as oscillators with 220 volts
D.C. from the lighting mains on the plates. At the
tlme.the picture was taken this had not been tested
but it afterwards did some very good work in the
transmission of speech and gramophone music. By
‘t(he way, the “call” of the Institute in those days was
1IQ—ZSO'—somewhat reminiscent of an early motor-car
icense!

Much more could be written on the subject of the
early days of Queensland wireless activity, but the
limitations of space may not be ignored.  Another
time, perhaps R |
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the Adapter and the broadcast receiver when they
are in use. The shorter these flexible leads can be
made the better. One wire connects the “F—" pins
of the two valve bases together, another joins the two
“F+4” pins, and the third wire connects the two “P”
pins together. The “G” pin of each base is left blank.
Of course, if three terminals have been used on the
Adapter in place of the output socket O, one of these
valve hases will not be needed, the three wires being
taken directly to the terminals at the Adapter end.
In some ways the 3 terminals are the better proposi-
tion, as it may be necessary to transpose the two wires
joining the “F” pins after the Adapter is in operation
—that is, reverse the “A” battery connections to the
Adapter. In the case of the valve-base at each end
of the flexible leads, it would be necessary in that
event to unsolder the leads to the pins. The choice
may, however, be left with the constructor, since this
is only a minor detail and has no effect on the opera-
tion of the unit.

Operation.

To use the Midget Short-wave Adapter with any
broadcast receiver having one or two stages of audio-
frequency amplification, remove the detector valve
from its socket in the broadcast set and insert it in
the socket V of the Adapter. Now connect the two
units together by means of the flexible link already
mentioned. The valve-base on one end is inserted in
the detector socket of the broadcast receiver, and
the other end connected to the Adapter, as we have
explained. One of the valve-base coils is plugged into
the socket M. Remove the aerial and earth wires
from the broadcast set and connect them instead to the
“A” and “E” terminals of the Adapter. Now, with
the broadcast set switched on in the usual way, pro-
ceed to tune as follows:

Turn the reaction condenser C2 towards maximum
(plates into mesh) until oscillation is indicated by a
soft “thump,’ followed by a faint hissing sound. If
the circuit refuses to oscillate, reduce the capacity of
the aerial coupling condenser C by turning the moving
plate out of mesh with the fixed plates until it does.
With the set just oscillating, slowly rotate the tuning
condenser Cl until the carrier or whistle of a station
is picked up. Retard reaction until the set is just
below the oscillating-point and the whistle disappears,
and retune slightly with Cl, when music or speech
will be heard. Note that the receiver is in its most
sensitive condition when it is just about, but not quite,
oscillating.

FIG. 3.—Side and top views of a
valve-base coil, showing the correct
connections to the four pins.

P GF+F-

p
OF
OF*

FIG. 4.—A diagramatic representation of the
circuit—a “Schnell” arrangement.

The tuning dials of the broadcast set do not enter
into the matter at all, and if the broadcast recetver is
fitted with any stages of radio-frequency amplification,
the valves belonging to these stages may l?e remove:d
in order to conserve battery current. For instance, in
a five-valve set only two valves would be used (the
two audio valves)—in addition, of course, to the de-
tector valve which was transferred to the Adapter.

Should it be found that the Adapter goes in and
out of oscillation with a howl or moan—“iringe” or
“threshold” howl—this may usually be cured by con-
necting a 100,000 ohms fixed resistor across the second-
ary terminals of the second audio transformer in the
broadcast receiver. This condition is brought about
through no fault on the part of the Adapter, but it
frequently causes a great deal of annoyance on the
short wavelengths.

The aerial coupling condenser C should be set to as
high a capacity as possible consistent with the Adapter
oscillating smoothly over its entire tuning range. This
is not by any means a tuning control, but its adjust-
ment is influenced, by the dimensions of the aerial
used. It will be found that the loudest signals are
obtained with the condenser set at the highest possible
capacity, but above a certain point the load imposed
by the aerial will damp the grid circuit to such an
extent that oscillation is completely suppressed.

In the Midget Short-wave Adapter illustrated, a
Durham variable grid-leak is used—merely, Mr. Lach-
lan tells us, because one happened to be handy. It will
be quite in order, however, to use a fixed leak of some-
thing between 6 and 10 megohms resistance. Seven
megohms is a fair average value, but it is generally
well worth-while to experiment with different values.

In the table of coil dimensions, we have specified
the use of double-silk-covered wire for both grid and
reaction coils. Because of its hydroscopic properties,
which cause it to absorb moisture during wet weather,
cotton insulation is not advised, although cotton-cov-
ered wire may be pressed into service if desired. In
this event, it will be just as well to treat the finished
coils to a coat of collodion, a colourless preparation
which forms a hard water-proof coating immediately
on coming into contact with air.

In the case of coils Nos. 7 and 8, it will be found
necessary to wind on the turns in two layers; one
need not go to the trouble of bank-winding them, al-
though that would be preferable if the constructor is
familiar with the process involved. Make sure that
the pins of the valve-bases are bright and clean at
all times, so that thev will make good contact with
the socket-springs.

After the Midget Short-wave Adapter is connected
to the broadcast receiver, and is found to oscillate sat-
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The Screen Grid Valve.

In this valve there are two grids interposed be-
tween the filament or incandescent cathode and the
metal cylinder which forms the plate. One of these
grids is placed very close to the filament and is the
control grid. The other is placed in front of the
plate and is kept at a certain positive potential.

The purpose of this last grid is to destroy the capa-
city which would otherwise exist between the plate
and control grid or plate and filament. Any such capa-
city, as Captain Round shows in his book on this
shielded valve, tends to reduce the impedance of the
external plate circuit, and therefore the voltage mag-
nification of the valve.

We have, therefore, in these shielded valves, a great
increase in the amplifying power, and can, therefore,
dispense with reaction.

Turning, then, to possible improvements, the first
thought which occurs is, naturally, whether we can
do anything to increase the thermionic emission from
the filament, or effect it at a much lower temperature;
in other words, produce the desired cold valve.

Electron Emission.

The emission of electrons from hot bodies has been
the subject of an immense number of researches, but,
even yet, fundamental questions are not settled.

The source of these electrons is still in dispute.
In the case of pure tungsten, heated by an electric
current in a good vacuum, the conclusion of Pro-
fessor O. W. Richardson is that these emitted electrons
do not come from the break-up of tungsten atoms
thrown out, but are brought into the filament from
the filament-heating battery and escape from its sur-
face in virtue of the great kinetic energy they acquire
when the metal is heated, that is, when its atoms and
electrons are in very rapid vibration or motion.

Certain substances, such as thorium and the oxides
of barium, strontium or calcium, have the power of
increasing this emission when placed in a layer over
the heated tungsten, so that it is greater at a given
temperature or equal at a lower temperature to that
of uncoated tungsten.

“The Cold Valve.”

This has given us the so-called dull-emitter fila-
ment. The increased emission, due to a coating of
the oxides of calcium, barium and strontium, was first
observed by Wehnelt. Very much research has been
expended on testing the emission from all kinds of
salts of metals when electrically heated on a platinum
strip, but the phenomena are very complicated and
consist not only of the emission of electrons but of
positive or negative ions.

It has not yet been shown that we can improve
permanently the emission from a tungsten or metallic
filament by the use of any other coating material than
the oxides of the alkaline earthy metals. The only
possibility of approaching the desired ‘“cold valve”
weuld be by the discovery of some material for coating
a metallic filament or sheet which would increase the
emission so much that the metal need not be even vis-
ibly hot.

But what is required in a valve is constancy of op-
eration and manufacture. Thus it is possible to make
a “soft” valve, that is, one with a not very high vacuum,
extremely sensitive, but we cannot in general repeat
the manufacture. The only satisfactory valve so far
made is the “hard” valve with pure tungsten or thori-
ated tungsten filament, if we except the oxide-coated
filaments of the Western Electric Company.

Endless Possibilities.

I have sometimes thought that the valve of the
future might consist of a metallic thimble, welded to
a glass extension, the thimble containing a small quan-
tity of some material resembling barium iodide, which
emits electrons at a low temperature below red heat,
the heat being supplied, in this case, by a spirit-lamp
flame so as to get rid of the filament-heating battery.

The possibilities of research in this direction are
endless, and we may find some mixture, compound, or
alloy, which, when slightly heated in a high vacuum,
will emit a copious torrent of electrons and not merely
atomiic ions.

At present this copious emission of free electrons
can only be obtained from tungsten at a high tempera-
ture, or from the oxides of earthly metals or thoriated
tungsten at a red heat.

The great improvements made lately in photo-elec-
tric cells by the use of the hydrides of the alkali
metals, and the discovery that a thin layer only a few
atoms thick is just as effective as a thick one for
photo-electric emission, indicates that perhaps the
same may be true for thermionic emission, although
the two phenomena are different in nature.

Short-Wave Transmission.

The combination of photo-electric emission and
thermionic amplification is necessary for the construc-
tion of a light-sensitive cell for television purposes,
and this is one very promising line of research.

Another very important direction in which investi-
gation is and should be taking place, is in the con-
struction of valves for generation and reception of
very short waves, 5 to 10 metres or less in length, but
of great power.

The very remarkable qualities of these short waves
for propagation round the earth, even more than once
round, point out their great advantages. It is well
known that the flat-grid aerial of Mr. C. S. Franklin
projects not only a main beam but certain lateral
beams as well.

11, however, strong waves are used much shorter
than the 16-metre wave at present in use in some
beam stations, it may be possible to return to the
use of skeleton parabolic mirrors at the transmitting
and receiving stations which will employ a more de-
fined beam of radiation focussed on a particular point,
and so secure greater privacy and freedom from dis-
turbances.

The high-power short-wave transmitting valve
capable of making waves 5 to 10 metres or less
in wavelength will, no doubt, be an article of com-
merce in the future, even if not at present. There will
be no departure from the usual construction, but great
and minute attention to the relative capacities and im-
pedances of the various paths and parts.

“A Complete Revolution.

If we turn then to the uses of the valve we find
that in addition to effecting a complete revolution in
the arts of wireless telegraphy and telephony, replacing
all other forms of generator and detector, rendering
wireless telephony and therefore broadcasting prac-
tical and possible, the valve has rendered almost equal
service to telegraphy and telephony with wire cir-
cuits. It gave us the only really useful telephone
relay or repeater, thus enormously extending tele-
phonic range, and in the form of carrier-wave tele-
phony it created multiplex telephony.
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But outside these arts of telephony and telegraphy,
the rectifying valve, exactly in the form in which it
was invented by the writer, has very numerous techni-
cal applications. By rectifying high.voltage low-
frequency alternating currents we can provide high-
tension direct voltages which are necessary in cable
testing, and many manufacturing operations; one such
applicaticn being the precipitation of solid particles
from smoke.

It is possible it may yet have great uses in the dis-
sipation of fogs, which are so disastrous to traffic in
large cities,

Application to Agriculture.

I have a strong conviction that the valve rectifier
will yet have important applications in agriculture, in
providing direct electric currents for stimulating plant

growth or more rapid growth of cereals or greater re-.

turns for a given seed expenditure.

In its three-electrode form, the valve has given us
a means of measuring changes of length or mechanical
movements of extraordinary minuteness, and also small
motions, such as the vibrations of bridges under traf-
fic or earth tremors.

It can be used to maintain mechanical vibrations
as of tuning forks and pendulums and to synchronise
motions in distant appliances.

In its amplifying form it provides means of detect-
ing extremely small changes of temperature and illum-
ination, and has given the astronomer a new weapon
of research.

Measuring Minute Quantities.

In physics its applications are most numerous, in
fact, wherever we can generate a very feeble and
otherwise undetectable alternating electric current, we

can amplify it so as to make it possible to detect and
measure it.

The valve enables us to measure the electric field or
force due to radiation fromr a distant antennma, and in
association with the cathode ray tube has given us a
large anmount of information about “atmospherics” due
to distant lightning, and also as to the electrical con-
dition -of our atmosphere at great heights.

When two oscillating valves having capacity and
inductance in their external plate circuits are coupled
together, any small change in the capacity of one cir-
cuit makes itself evident by the change in the “beats”
produced by the joint action of the two oscillations on
a tertiary circuit containing a telephomne receiver.

If the capacity of one valve circuit is formed of a
pair of parallel metal plates, one of which is fixed and
the other displaceable, we can construct in this way a
means of measuring the most minute changes of length
or small changes of pressure or a micro-balance cap-
able of weighing small masses beyond the reach of
any other form of balance.

Wonderful Pl.'operties and Powers.

The valve has, in short, a perfectly endless num-
ber of applications in physics and engineering, and 1o
experimentalist in any department of physical or bio-
logical science can afford to be ignorant of its won-
derful properties and powers.

The modern receiving valve, with its silver-coated
glass bulb and four-prong base, is such a familiar ob-
ject that few people pause to wonder at the miracle
of it all, or at the years of research of which it is
the result.

'FOR EFFICIENGY AND

LONG LIFE

AT

EXIDE Batteries are unequalled for those qualities
which make for purity of tone, as well as every other
respect. They are the result of 35 years' specialised
manufacturmg experience, and embody every known
improvement.

There is an EXIDE for every wireless need—your
dealer bhas batteries specially designed for your set.

WIRELESS BATTERIES

EXIDE BATTERY SERVICE (Q.) LTD.

ADELAIDE ST. BRISBANE
Also at Stanley St, South Brisbane
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Wooloowin Radio Club (VK4WN)

Crash! Bang!! Wow; that sounds like a pistol
shot! Hey! Lieutenant, bring out the reserves—we're
going to be attacked. Put out that light—darn yuh !
Who's got that 18 pounder? Where’s that Kenna
death-ray? !l—?—1727!!

Whew! No, dear readers, it’s not a recurrence of
the 1914-19 hostilities. Oh, no—just 4WN’s week-end
camp being attacked by what was thought at the time
to be a bunch of hobos. This is.how it all came about:

Radio treasure hunts and week-end outings being
a little over-popular, some of the gang thought it
would be a good idea to start something novel; so,
after much discussion a scheme was evolved wherein
it was agreed that, on a given date (Saturday after-
noon for preference), several! of the gang were to pro-
ceed to a place called Leich’s Crossing, there to es-
tablish an official headquarters station with 4MM
in charge, their object being to test out all gear to
be used next day in a grand mock battle, wherein port-
able radio transmitters and receivers were to play a
very prominent part.

Camp being made early in the afternoon, the aerial
and main H.Q. station erected, Commander MM settled
down to a quiet rest, and lazily passed the time away
by swatting a few mozzies. 4RG (Harold), who was
signed on as one of the official ops., donned the cans
and became enraptured by what he thought was an
orchestral number from RFM Siberia.

Such wonderful music he had never heard before
(this, however, turned out to be merely a fleet of
curious mosquitoes, assisted by a vocal refrain from
our worthy president who, I believe, often sings in his
sleep). However, everything was going along nicely;
MM had counted up to 5010 dead and 25 wounded,
when suddenly a loud report rent the air, followed by
several others.

Our worthy commander jumped to his feet in a
flash and electrified the whole camp by shouting out
orders to everyone to prepare for defence. In the ex-
citement the radio op. left his post for about 10 sec-
onds. When he returned in order to send out a path-
etic call for assistance, the actual valves he had been
using had disappeared. Poor Hal! Everything was
going wrong. Shots were being fired all around them,
the aerial was carried away, his valves were gone. The
other op. was—well, Hal did not know or care where
the other op. was; all he wanted was his valves. Poor
fellow!

Meanwhile, the sudden shock of the first attack was
wearing off and our fighting forces were being rallied
by our junior op., 4LJ—he was just about to show
the attackers that it was 4WN they had attacked,
when such a roar and a rush as had never before been

heard on the flying field smote their tender, quivering
ears, and put them to further panic. The commander
was struck dumb, likewise the two RG’s, JL and the
rest! For lo and behold! who should the new arrivals
be but the 4TC gang! (You know—the crowd from
Thumbul Ridge) racing at the terrific speed of 5 m.p.h.
on those iron things they call mobikes.

You could have pushed 4WN fellows over with a
feather. However, 4WN are always pleased to wel-
come visitors, so they promptly invited the dusty
riders to a round of toast and a cup of coffee, which
they devoured with the speed and skill of hard-pressed
bushrangers. Meanwhile, Harold of RG fame was
quietly nosing around and discovered a bulge in one
of the visitors’ pockets, which proved to be one of his
long-lost valves. Whoop! he pounced on it in an in-
stant and would have chewed the other fellow’s ear off
had not our worthy president intercepted him and
ordered him back to his tent post.

The TC {ellows departed in the early hours of the
morning, and at daybreak 4WN members began to
look around to see what gear was missing, but dis-
covered that they had sufficient wire, etc. to carry out
the scheme as arranged.

A little later the scouts and other members of 4WN
began to arrive from town, and when all details had
been fixed up, a start was made on the big move. The
NME party were allowed 20 minutes in which to make
themselves scarce, the idea being to manoeuvre
from headquarters, two parties called BN1 and BNZ,
respectively, in an endeavour to capture the complete
outfit of NME. NME had instructions to report their
position and direction of advance, etc., once every half
hour in code, known only to their operator stationed
at headquarters. This op. would decipher each mes-
sage and hand same to the O/C in charge of HQ, who
would issue orders to both BN1 and BN2, instructing
them where to move in order to cut NME off and sur-
round them (General Army manoeuvres, hil). NME
carried a portable transceiver and BN1 and BNZ2 had
oscillating receivers with which to keep in touch with
headquarters. The results, however, proved conclu-
sively that most of the apparatus was not altogether
suitable for active portable work, and the members
are now working hard on the information gained dur-
ing the day, in order to make our next test a complete
success.

For instance, one member suggests that leather
breast-plates be supplied to NME as our hon. sec. and
4]L both complain about thorns and sticks, etc., when
trying to do the snake's jazz in order to keep under
cover. Another complaint is about the public bar at
Cash’s Crossing. Vic says that it has not enough juice
to even quench our dawg’s thirst, which, by the way, is
not what it used to be since drinking the electrolyte
from our old slop-jars. Nuff said, gang! Here’s to a
better trip next time.

We have not seen any notes from other radio clubs
lately. Why, gang? Come on, you fellows—don’t let
4WN run all the good things; what about scrapping
your press corres. and getting a new one? No, I don’t
want it! One’s enough, thank you, but honest, you are
behind the times. The Editor told me that he keeps
a clean page for club notes, so fill it up and save him
all this stuff from 4WN !

(Club Activities Continued on Page 50.)
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ort Wave Activities

Another Instalment of these highly interesting notes on the
Short Wave ‘Gransmissions, contributed by

F. W, NOLAN

PEAKING f{for the average listener, one
R 3‘.% must say that there are only three over-
gﬁ%; seas short-wave broadcasting stations
Uﬁ&\’?” 'S which can be termed a success. They
\ Ny iy

W) D ei 2
(fé& (%

N #| are: Radio Paris, PLE Java and PCL
QST IaS Al Holland. Radio Paris, taking everything
into consideration, is a success, while PLE and PCL
operate on wavelengths in which there is not much
pleasure for the average “working-man” to come home
and struggle with. Strictly speaking, it isn’t a struggle
at all, for an hour’s practice gives one the knack of
things.  Still, any telephony station operating below
20 metres is not worth going after unless he has plenty
of power. It must be remembered that all of the
short-wave stations are still experimenting, and 1
suppose we must acknowledge the fact that they are
not working expressly for us in Australia; but why
not endeavour to cover everywhere successiully?

Time, power, wavelength, etc., are factors to be
taken into consideration. 5SW at night here is not
really good; you must take him as you find him. The
wavelength is OK, but I really think he transmits too
late to be received well here, Berlin, Germany, work-
ing with 2ME on February 7th, came in at fair, clear
speaker strength at 550 p.m. (I think I have men-
tioned before that I listen to nothing that can't be
received on the loudspeaker.) .

Getting back to SSW: In my opinion, an increase in
power during his present working hours is just as
likely to make matters worse as it is to make them
better, However, surely everything is worth trying
once! 5SW’s signal-strength over 4 months’ working
averaged R3, fading fair, surging bad. There is inter-
ference from KTN on morse occasionally, and also
from one of the beam stations.

PLE Java, on 1574 metres, averaged R6 over 4
months’ working, with steady signals, the only fault
being in his low wavelength. PCL averaged R4 on
his lower wave; sometimes I can’t hear him for static
and interference on his 38.8-metre wave. There is one
thing that the radio engineers cannot give us, and that
is good atmospheric conditions ! I do think, though,
that they can help matters by increasing their power.

The same thing must be said about PCJ in its night
reception here as I have said about London. The best
I've heard this station was when he made a special
test with Java a few weeks back—about January 15th.
PCT, a Dutch code station, calls PKX about mid-
night and was R7 on 27 metres, while PHI, the new
Dutch station, on 16.88 metres, was only R2 on Febru-
ary 6th. However, here is a brief log :—

January 16th was the weakest I've heard 2ME; I
can't tell one thing he said, as his carrier was only
Rl to 2. PLE, on the other hand, was good speaker
volume. In Java, they are using rectified A.C. power
supply practically throughout. 2ME still has a pro-
nounced hum in his transmission. PCJ was R2 to R3,
transmitting an operatic number., PLE and PCL were

heard on duplex phone, Holland R3 to 4 and Java
R5 to 6.

January 17: PCL and PLE Java; the latter played
selections from “No, No, Nanette,” which was for
Holland. PLE was R6, PCL R2. RFM Russia was
R3 on speech, and 5SW London R2.

January 18: RFM RS on orchestral items; 5SW
weak; PCL and PLE R7, both on duplex phone.

January 19: PCL R3 to 4 and PLE R6 to 7, on du-
plex phone; RFM R3 on a choral number; Japan R2.

January 21: 5SW R4 to 5 (“Girl of My Dreams”);
RFM R6; PCL and PLE R3 and R6 respectively; ZME
maximum; VPD Suva surging from R5 to 8. Suva
will have completed his phone work with Sydney on
the 25th.

January 22: RFM R6 to 7 (“William Tell”); 5SW

R3 to 4, surging badly.
. January 23: 2ME ‘and PLE Java testing with ord-
inary telephone microphones, owing to the fact that
they cannot give every subscriber a good “mike” in
the telephone service.” Java wants Sydney to test
thropgh the land-lines; they want an announcer at a
public telephone in the suburbs to speak through the
exchange to the transmitting station, and then be
placed on the air. A little while back, neither 2ME
nor AGB2 were receiving one another very well, but
2ME told Java that they had letters from English and
German listeners saying that they received both sta-
tions perfectly on the loudspeaker.

On the 23rd 5SW was R4 to 5, PCL R4 on 388
metres, and PLE R6 on 15.74 metres.

January 24th: 5SW R4, RFM R3, PCL R3 and PLE
R6, these last two on duplex telephony. On the 25th
2ME and VPD carried out their final test; 5SSW was
R2 to 3, and RFM also R2 to 3.

January 26th: PCL R2 and PLE R6; RFM R3.

January 27th: RFM R2, 58W R3, PCL R2, and
PLE R, duplex.phone. On the 28th RFM was R2
at 7.30'p.m., while PCL and PLE were R3 and R7
respectively.

N New Calls,

GB Germany is now DHA on 26 m tr i
AG] has become DHE on 40.2 metres. etres, while

January 28th: 55W weak. On the 29th SSW was
R51 to 6& trarﬁsmntilng a soprano solo, organ solo, harp
solo and orchestral items, RFM was v
was R4 to 5 and PLE RS to 6, ery weak: PCL

In case some readers are not familiar with the “R”
audibility scale used throughout these notes, here it is:
R1, faint signals (just readable); R2, weak signals
(barely_ readable) ; R3, weak signals (can copy OK);
R4, fa1r_ signals (easily readable); RS, moderatel);
strlongRSégnals; R6, good signals; R7, good strong sig-
nals; , very strong signals; R9, ext
e xtremely strong

The system of determining the stren i

¥ I gth is based
upon the strength of the' carrier-wave, the strength of
music or speech depending on the depth of modula-
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tion—that is, how deeply the music or speech is im-
pressed on the carrier.

January 30: 5SW RS5 with bass, soprano and oper-
atic numbers. PLG R7 and ZME maximum on phone
tests. PLG wants Sydney to arrange tests with
W2XAF or KDKA, the object being this: Java wants
Sydney to relay Java to America, when Java will re-
lay Holland. Thus Holland will be heard in America
through Java and Sydney. (We will endeavour to let
listeners know when this intetesting test is to take
place—Tech Ed.) 2ME says W2XAD and W2XAF
have been busy on their wavelengths. KDKA Pitts-
burgh works at about 9 a.m. our time on 26.3 metres,
but is inclined to be weak here.

PHI, Philips new 100-k.w. station, tested on 16.88
metres on Monday, January 28th and Wednesday 30th.
At present ke is using from 40 to 60 kilowatts.

Fringe Howl.

In connection with the annoying fringe or thres-
hold howl which often causes a lot of trouble on the
shert wavelengths, the writer is in complete agree-
ment with the author of “Hints for Short-wave En-
thusiasts,” an article published in the “Broadcast Bulle-
tin” of February 18th. He says, among other things,
that a great deal of trouble can arise from the use of
faulty or partially run-down “B” batteries. On the
higher waves this is not so important, but when work-
ing below 25 metres your “B” battery must be in per-
fect condition, otherwise howls will almost certainly
result when coming off reaction. Generally, best re-
sults are obtained when the set is operated with the
lowest practicable voltages.

January 31st: PLE R6, PCL R4. No sigrn of RFM.

February 1st: A {foreign station was heard on
phone on 42 metres at R2 to 3 surging so badly that
all of the call was not heard. It appeared to end with
“RR”—has anyone else heard it?  On February 4th
5SW was R4 to 5, transmitting jazz music, to the
accompaniment of interference from KTN and a beam
station. PLE was R6, playing “Charmaine”; no-
thing was heard of RFM.

February 5th: PLE R6 and PCL R3. On the 6th:
PHI tested on 16.88 metres from 1 a.m. to 6 am.
DHG and 2ME were on duplex phone, DHG Germany
being R5 to 6. 2ME spoke to the Director of Posts
and Telegraphs, Berlin. Germany receives 2ME best
when 2ME is not using a reflector. Although 2ME
has great faith in reflectors, they are only using ord-
inary aerials for reception at present. PCL uses a
reflector aerial system. On the 6th PLE and ZME
were heard on duplex phone, and also 6AG Perth surg-
ing badly. 5SW came in at R2 to 3, surging badly also.
PCL and PLE were R4 and R7, with slight fading in
the case of Holland. PHI, the Philips new Dutch high
power station on 16.88 metres, was heard at 11.50 p.m.
transmitting an orchestral item; the strength was R2,
with slight surging. It may interest ZME to know
that the bad hum that Java was complaining about is
very often in evidence, but happened to be a little
stronger than usual on February 6th at 9.10 p.m.

February 7th: 2ME again tested with Germany, and
at 6.30 p.m. Germany said he couldn’t understand Syd-
ney too well. Germany was R5 to 6. Readers prob-
ably will be interested to know that the telephone ser-
vice between Berlin and Buenos Ayres was opened
on December 10th, the charge being £9 for a three-
minutes’ conversation. It is rumoured that the Dutch
Government shortly will build a 600-k.w. short-wave

station in Java with five circuits for telegraphic com-
munication and three telephony circuits. The tele-
phone service between Austria and America was open-
ed on November 3rd; this service utilises the trans-
Atlantic link between Rugby and New York.

February 8th: PHI was heard from 6.50 p.m. to 8.5
p.m., the average strength right through being about
R4, with very severe surging. At 8 pm. a Dutch
announcer spoke, followed by an English announcer
thus: “Hello! This is PHI of Philips Radio Service on
a wave of 1688 metres. We would appreciate reports
with regard to reception. We are going to close now.”

February 9th: PCL R4, PLE R6. February 10th:
PCL and PLE, and RFM R6 on orchestral items. On
the 12th, ZME and Germany carried out duplex tele-
pheny tests.  2ZME was maximum at 545 p.m., but
faded right out at 6.30 p.m. Germany was R4 to 5.
PLE Java came in at 10 p.m, transmitting ukelele
music on the dual wavelengths of 17 and 15.74 mietres.
The strength was R6 to 7.

AMATEUR NOTES.

The Australian amateurs seem very determined to
endure QRM, QRN, spacer-waves and band-saw notes
on 42 metres in their efforts to hear and reach DX
stations. “K” (Philippine Islands), and “PK” (Dutch
East Indies) stations seem, as yet, to be the best DX
consistently obtainable. There are plenty of “W’s”
(United States of America) on the air, but the ob-
stacles mentioned are against proper contact being
made. I haven’t heard anyone calling “VE” (Canada)
yet, but have heard several calling “G” (Great Britain).
“AC’ (China) and “J” (Japan) get a call from us oc-
casionally, as also does “AS” (Siberia). VK5HG (“VK”
stands for Australia) must be in a very good locality,
as he hooks a great many Yanks. Heard him tell a
Yank that he worked 25 of them in five nights | This
is interesting, because dozens of other stations which
clicked with ease on 32 metres are not heard in the
States on 42 nmetres. VKSHG’s spacer-wave is annoy-
ing, though. VK2AW/2NO connects with “W?” quite
often, and VK4BB is another station that doesn't do
too badly in this line. Heard him QSO WI1PFI re-
cently,. VX7DX is in communication a good deal with
U.S.A, too.

VK7LG has schedules with LG (a ship) and WFAT,
the Byrd Expedition. 4CG is back again on 230 metres,
and put out some good phone on Sunday, January 10th.
For gramophone work he has given up the microphone
in favour of an electric pick-up, with the result that
his modulation is good, and is impressed on the carrier
to a depth of 40 to 45 per cent.

4AB has been an amateur experimenter since 1914,
but has now decided to give brass-pounding the “go
by” for good—so he says. But we know ! He is go-
ing to transfer his affections to 240, and hopes to put
out sonme good phone on that wave. The loose-coupled
shunt-_fed Hartley is his favourite, and he uses a UX-
210 with 400 volts on the plate—a power input of 15

-watts. The plate supply is derived from a half-wave

Penatron rectifier.
used.

) VK4AB hooked up with Captain Wilkins of the
Slgua} Conlpany at Fort McKinley, U.S.A. recently
4RA is bus_y b}nldmg a crystal-controlled transmitter:
Let’s hope it gives plenty of DX! 4WA put out some
splendid copper-plate morse on 80 metres a few weeks

A half-wave Zeppelin aerial is
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back. He has been making adjustments on 21 lately,
and has worked some of the Interstate stations on that
wave.

4L] hopes to be going in a month’s time. In last
issue it was stated erroneously that 41.] put out phone
on 220 metres. 4A'W has been QSO India on 21 metres
lately. He puts out a fine D.C. signal on 42 metres,
with maximum strength here. 4RG has been transmit-
ting phone on the 42-metre band. He was QSO
ZL1FX on the 10th. 4PN, 4BH, 4RO and 4GH have
all been busy on 42,

4BB, after his A.O.P.C. arrived, seemed to get a
touch of the “Clicks.” Everything he went after turned
up trumps, figuratively speaking. He worked “F,”
“W,” -xOLn “OP,” “OZ,” “OH,” “OD,” “VK,” “SC,”
“SU,” “AI,U K(AC’!’ UJ’)J “EK,” “FB,” “AS,” and “OM”
with no trouble at all. Taking things all round, I
think 4BB can claim to have been the most successful
Australian amateur during the last twelye months.

With OZ3AR, he holds the Australasian record for 10-
metre communication. This is the more noteworthy
because 4BB uses only one measuring instrument—a
milliammeter |  Some say “locality”—others “fluke”;
but I think it is safe to say that the reason lies in
proper adjustment more than anything else. He calls
“CQ” on 10 metres occasionally at night. An ultra-
audion receiver is used at this station for 10-metre
reception, and an inductively-coupled shunt-fed Hart-
ley for transmission, putting 420 volts on the plate of
a 210 or a 201A.

VK4NW was heard in contact with AISVK and
PK4AZ on 21 metres. 4CN is going away for three
months, measuring the telephone lines between War-
wick and Cairns. Some job ! 4AL is on 220-metre
phone, doing very well.

OH2NM (Finland) connected recently with VT2KT
(India) on 10 metres, which is something of a record
for this wave.

“Q.R.N.” Question Competition

This is the third question in a novel competition
for our readers, for which good prizes are being do-
nated by Messrs Trackson Bros., Ltd. Each month
a question relating to some usual trouble experienced
with a radio set will be given, the prize being awarded
to the sender of the correct or most nearly correct
answer \—

As we wish this competition to become popular with
our readers, the questions will be kept as simple as
possible, so that those with only an elementary know-
ledge of radio may compete.

The following are the conditions governing the
competition ;—

(1) The closing date of the competition will be
the 20th of the month in which the question
appears.

(2) Answers must be forwarded to the “Queensland
Radio News,” box 1095N, G.P.O., Brisbane, the
envelope being marked “Question Competition.”

(3) Competitors may send in as many answers as
they wish, but each answer must be accom-
panied by the coupon printed below.

(4) The prize will consist of an order on Messrs.
Trackson Bros., Ltd. for the radio apparatus
mentioned each month as the prize.

(5) The decision of the Technical Editor of the
“Queensland Radio News,” who will act as
judge, will be final.

COMPETITION COUPON.
This coupon must accompany each answer
sent in for the MARCH competition.
NAME ... ... . iiiiiiiiiteenenns Ceesasans

LAST MONTH’S COMPETITION.

In connection with the February “Q.R.N.” Ques-
tion Competition, the prize-winning entry was received
from

W. B. HEPPLE,
C/- J. Carr, 50 Merton Street,
South Brishane.

Mr. Hepple’s solution of the problem is a model of
completeness and technical accuracy, and although
several other answers were substantially correct, it
was impossible to ignore the prize-winner’s claim.

Briefly, the correct diagnosis is as follows: A high
resistance at some point in the grid oscillatory circuit
—possibly caused by poor connections in the tuning
condenser or in the coil, dry joints, a break in the wir-
ing, etc. Mr. Hepple substantiated his theoretical
reasoning with a graph illustrating the damping (or
reduction of selectivity) which a high resistance intro-
duces, and proved his contentions with the aid of
several mathematical examples.

The prize of one Wetless Reinartz Tuner, donated
by Messrs. Trackson Bros., Ltd., will, therefore, be
awarded to Mr. Hepple.

THIS MONTH'S QUESTION:

In a five-valve Solodyne receiver, all distant sta-
tions are tuned in at two distinct positions on the tun-
ing dial. ZBL, for instance, is strongest first of all at
40 degrees on the dial; as the dial is turned further
towards maximum, the strength first diminishes and
then increases again, until the station is heard with
almost the same intensity on 44 degrees. Nomne of the
distant stations are very loud, although reception of
the local station is quite satisfactory and free from
the effect just mentioned. The set uses a three-gang
tuning condenser, all three sections of it being rotated
in unison by the one dial. What are the possible causes
of this phenomena?

PRIZE: One “Formo” Three-gang Variable Condenser
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According to a recent theory of the nature of mat-
ter, these fundamental particles are “wave-packets,”
and matter, accordingly, wave motion. It is con-
venient however, to use the older particle picture, even
though the behaviour of the “particles” may suggest
that of ripples of wavelets. )

Incredibly Minute Particles.

Each atom has a central positively-charged nucleus
which is surrounded by an atmosphere of electrons
whose number and configuration determine the kind
of atom it is, whether oxygen, sodium, platinum, rad-
ium, or some other of the ninety-odd chemical ele~
ments.

It is known that almost the entire mass of the atom
is located in this central nucleus, which is very much
smaller than the atom itself. The heavy part of an
atom occupies only about one-hundred-millionth of the
total volume of the whole atom. To express this vol-
ume in cubic centimetres the decimal point and 36 zeros
must precede the digit. Such magnitudes defy the
human imagination, even though they are arrived at
and accepted by the human mind.

Modern microscopes are very powerful, and can
magnify several thousand times, but in dealing with
objects of such extraordinarily small diameters the
microscope fails the scientist long before this degree
of minuteness is reached, because atomic dimensions
are thousands of times smaller than the wavelengths of
ordinary light. Indirect methods must be employed.

The brilliant successes achieved in the study of
the atom are due to the fact that instruments have
been devised and methods evolved by means of which
atoms can be disrupted into their constituent particles,
the protons and electrons. The results of the break-
down of the structure can be seen. Thus positive con-
clusions are reached about the nature, behaviour, and
composition of a thing which is far too small ever to
be seen.

Inside the Atom.

Scientists succeeded very well in the study of the
external structure of atoms with the tools at their
command, but difficulties presented themselves when
they attempted to learn about the nucleus of the atom.
They discovered that here was a thing that remained
totally unresponsive to such agencies as high tempera-
tures, extreme cold, enormous pressures, chemical ex-
plosions, and the like.

Not until Sir Ernest Rutherford began bombarding
the nuclei of atoms with the projectiles fired off from
radium, which move at tremendous velocities, did any-
thing happen. He found, however, that when a hit
was scored the nucleus broke up, producing, in so
doing, certain effects which he was able to observe.

Thus through employing certain high-speed par-
ticles given off by radium as it spontaneously disinte-
grates, a method was hit upon of shattering the nuclei
of atoms, thereby enabling the scientist to learn about
the nuclear structure. Indeed, what knowledge we
now have of atomic nuclei, has been gained solely
through the study and use of this wonder-working ele-
ment, radium, and its by-products.

Only a beginning, however, has been made in this
fascinating study. The door to the mysteries hidden
in the atomic nucleus has been but barely stirred.
Scientists are on the tiptoe of expectancy, for they
feel that they have come close to fundamental secrets
of matter.

Old Dream Coming True.

Indeed, Rutherford already has accomplished on a

very minute scale the artificial transmutation of one
element into another, a thing that the alchemists of
old dreamed of doing. Scientists realise, however,
that before the door to these mysteries can be opened
wider, vastly more powerful tools than as yet they can
marshal must be at their command.

The hope for a suitable and even more satisfactory
substitute for the rare, expensive and uncontrollable
radium lies as we have scen, in the development of
methods of securing high electrical voltages and of
handling them safely under laboratory conditions once
they are obtained. It is to the solving of these prob-
lems that Dr. Breit, Dr. Tuve, and their associates
have made a notable contribution.

If the electrically-charged particles of which an
electric current is composed are released between two
metal electrodes to which a high voltage is applied,
the particles will move toward the electrodes with tre-
mendous speeds due to the electrical attraction. If
the particles are to attain full speed and maximum en-
ergy, they must be prevented from colliding with
atomns of the air in their travel toward the electrodes.

Speed and Hitting Power.

These electrodes, therefore, must be enclosed in a
tube which is exhausted to a very high vacuum. When -
electrons are released at one electrode of a vacuum
tube to which a high voltage is applied, they bombard
the other electrode with high speeds.

It is fairly easy with this method to knock elec-
trons out of their normal positions in the atoms of a
given element used as a target. Comparatively low
voltages suffice to give a stream either of electrons or
of positively-charged atoms, which used as projectiles,
have sufficient energy to accomplish this.

But in order to penetrate the central massive struc-
ture of the atom, the nucleus, and disrupt it, the speed
of these projectiles, and consequently their hitting
power, must be increased enormously. This can be
accomplished only by increasing the electrical pressure
applied to the tube until it is of the order of several
million volts.

Atomic Projectiles.

Such voltages would give to the stream of electrons
or atomic projectiles speed and energy comparable to
the alpha-particles of radium which Sir Ernest Ruther-
ford used. Not only would the speeds and energies
of radium particles be duplicated, but the number of
projectiles would be far greater than that obtained
from any radium source.

Even though the current through such a high-volt-
age tube were no larger than that used in an ordinary
X-ray tube, if the voltage were continuously applied
to the tube as many high-speed particles would be
produced as would emanate from several tons of
radium.

However, now that a practicable method of secur-
ing such high voltages has been developed, another
serious difficulty is encountered, the difficulty of ob-
taining vacuum tubes which will withstand the terrific
strain which is produced.

At the tremendous voltages the glass is subjected
to very great electrical stresses. Stray electrons bom-
bard it and unwanted electrical charges accumulate in
unexpected places, with the result that the glass breaks
down and a puncture results. A still greater difficulty
lies in the fact that it is almost impossible to produce
a vacuum tube which does not discharge violently,
thereby preventing the voltage across the electrodes
from being increased above this discharge point.
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This department
is conducted for
the benefit of our
readers. We can-
not answer queries

by mail.
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By the ‘GECHNICAL EDITOR

Questions re-
ceived before the
20th of the month
will be answered
in the following

issue.

l

“G.G.,” via Nanango.—“Having had such splendid results with
the ‘€5 Three,” I am thinking of building the ‘Pontynen Three,” as
featured in the Fehruary issue. Would a Penthode valve improve
volume without distortion? If so, does that valve need a special
socket, and what is its cost? (2) Failing the above, would the
following three valves suit: A-615, A-609, and B-605? With regard
to the Penthode, I can place 135 veolts on the plate.”

Answer.—Using the two stages of audio, I think you wculd
be wise to keep to the ordinary three-electrode valves in the
Pontynen Three. Although I have had no trouble in eliminating the
high-pitched whistle which often appears when the Penthode is
used in a two-stage amplifier (by con-
necting a 100,000-chm fixed resistor
across the secondary terminals of the
second audio transformer), I have known
of several cases in which much trouble
was experienced. The Penthode is really
at its best when used in a single-stage
amplifier. The Penthode fits the stand-
ard UX socket, the extra connection to
the auxiliary grid being made to a ter-
minal located on the side of the valve
base. Tt ccsts 35/-. (2) The valve com-
bination you mention is an excellent
one, and will give every satisfaction.

‘“Victory,” Toowoomba.—“Would the
‘Victory Two,” described in your January
issue, give me good loudspeaker results
on Southern stations in my locality—
five miles west of Toowocomba? (2)
Which do you consider the better set—

ich onsider | t
ol YI!EE"::;”,?TW(()S)OI\;III']ECI-AI o be the DR@P the Technical Editor a
line if your set is not “perk-
ing” as it should. %Bebrief and
to the point—ten-page epistles
strictly prohibited!

more economical set to run regarding
‘A’ and ‘B’ batieries? (4) What other
valve could I use gx place of the Philips
B-443 Penthede? “ (5) Would I require
the wavetrap in my locality? If not,
would I gain anything by incorporating
it? (7)) Would the M.P.A. speaker be
suitable for either set? (8) Do the ter-
minals of the Iloudspeaker go to both
‘Output —’ and ‘Output }.’? (9) How
long would two 60-volt ‘B’ batteries last,
at an average of 18 hours a week?”

Answer.—Yes; the “Victory Two’ will give you good speaker
results on the main ‘“A” class stations, and fair strength on the
smaller stations. (2) The “Improved Reinartz” will give you
better signal strength. (3) Nothing to choose between them. (4)
If you like, ycu can use the new Mullard Pentone, which is very
similar, See the details in this issue. (5) No; you will not
need the trap, and can gain nothing by using it. (6) Quite. (7)
Quite correct. (8) This is very hard to answer, but I shonld
say that anything from 6 to 9 months would be a fair average
life under these conditions.

“W.J.D.,” Mount Isa.—“With my Gilfillan 5-valve Neutrodyne
I got Radiotron UX-201A valves, but found that Mullard PM.5’s
give better results, only the volume rheostats make no difference.
I was thinking, therefore, of using a 500-500,000 ohm. potentiometer
as in your ‘Air Master Five’ (instead of neutralising with conden-
sers), this being used as a volume control. Please let me know
if this is possible with my Neutrodyne.”

. Ans“:er.—This scheme will work very well if' the variable re-
sistance is connected in the “B” battery wire which feeds the two
radio-frequency amplifying valves.

“JH.B.C.,” Kelvin Grove.—“l am at bresent using a two-
stage amplifier composed of transformers and valves. I am
using 90 volis ‘B’ and the correct ‘C’ voltages on both valves.
A Gecophone gramcphone attachment is connected across the sec-

cndary of the first transformer, and a Rola loudspeaker supplies
ample volume for a fairly large room. Now I am very particular
about tcne quality which, in this case, though very fair to the
average listener, is not quite up to the standard I would like it
ta be. Would the following arrangement show a marked improve-
ment in tone quality:—Push-pull, using Ferranti AF-5, AF-5C
and OP-3C, and Philips valves—A-609 for the first stage and two
B-605’s for the push-pull stage? (2) Are large capacity by-pass
condensers necessary, or may they be omitted? I would be
prepared to buy another 45-velt ‘B’ battery if the extra quality
justified the expense. Scrapping such an amplifier is rather a
drastic step to take, but if you think the push-pull will really do
the work better, 1 would be pleased to
do so. What I really require is an am-
plifier that will operate satisfactorily on
comparatively low voltages (90 to 135 at
most), and supply mederate volume of
perfect quality to a medium sized room.
(3) I intend building a screen-grid short-
wave adapter to work in conjunction
with this amplifier, which will, of neces-
sity, be at least tweo yards from the
adapter. Will this be OK, or will it be
necessary to build it all into one unit?
Would it be any advantage to use a
shielded wire as a lead from the plate of
the detector valve to the input ter-
minal ?”’

Answer.—I would not hesitate about
building the push-pull amplifier for your
requirements.  For operation on rela-
tively low plate voltages, this class of
amplifier stands pre-eminent. You can
use the two B-605 valves in the push-
pull stage, or, better still, two B-403’s;
the best way will be to try the 605’s
first, as you already have cne of them.
(2) Tt is possible to do away with the
2-mfd. by-pass condensers while the “B”
batteries are new, but you will be run-
ning a risk by doing so. As you are
so particular as regards tone quality, 1
think it would be false economy to save
in this direction. Use the extra 45-volt
battery by all means, You can then ex-
pect very fine reproducticn for a con-
siderable time to come, for the amplifier will continue to operate
sattsfactorily, even when the plate voltage has dropped to 100
volts c¢r so, provided the grid bias or “C” battery, voltage is ad-
justed from time to time as required. The best way to use
an electric pick-up is to connect it to a volume control resistance,
and thence to the input terminals of the amplifier, using all three
valves. I am sure you will find the expense of this amplifier
fully justified by the results obtained, and confidently recom-
mend it as being an ideal unit for your needs. (3) Ycu can use
the scheme mentioned, although two yards means rather a long
plate lead, I would not build it into the same unit as the ampli-
fier, and the use of a shielded lead is not called for. By a
“screen-grid short-wave adapter,” I presume you mean a unit
having one stage of screen-grid radio-frequency amplification and
a detector. Be sure tc have a good radio-frequency choke in
the plate lead, inside the adapter unit, so that there will he no
danger of r.f. currents being fed into the amplifier.

“A.W.S.,” Hawthorne.—“As I have procured the jars for mak-
ing your ‘Inexpensive “B” Battery,” could you tell me where 1
can procure the sheet zinc? (2) What are the capacities of the
following condensers: Ormond, 32 plates; Ormond, 13 plates; and
Ormond, 21 plates?”

Answer,—Frcm  DMessrs., Peter Fleming, Tinsmiths, Albert
Street (near the T. & G. Building), Brisbane. (2) .00I-mfd.,
.0003-mfd., and .0005-mfd., respectively.
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“W.H.,” Ccorparco.—“Can I use the ‘Victory Two’ as a
short-wave receiver by putting a .00025-mfd. fixed condenser across
the tuning ceondenser. If so, what coils would I use? (2) I have
built the ‘Victory Two’ and have got good results from it. These
are some of the stations I have tuned in, most of them at loud-
speaker strength: 2FC, 2BL, 3LO, 3AR, 5CL, 4RM, 4CN, 4NW,
and several other Sydney stations and amateurs. On the head-
phones I get a station right on 4QG’s reading on the dial, after
that station has closed down. Could you tell me the name of
this station, and also of one which comes in on ZBL’s wavelength 7™

Answer.—No, you cannot change the ‘“Victory Two” intc a
short-wave set as easily as that! The action of connecting a
fixed condenser across (in parallel with) the tuning condenser
would have the effect of increasing the wavelength to which the
set will tune—mot reducing it. The only way you can convert
it will be to replace the present tuning condenser with one of
.00015-mfd. capacity (variable) and substitute different ccils.
For the mnin short-wave broadcasting band—15 to 30 metres, a
grid coil composed of 3 turns, 3 inches in diameter, and a reac-
tion of 4 turns, would be OK. The aerial coil would need to
have about 5 turns. I would not advise you to attempt the
alteraticn. Why not build the ‘“Midget Short-wave Adapter”
described in this issue, and use it In conjunction with the
“Victory Two?” JOHK (Sendai, Japan), and JOFK (Hiroshima,
Japan) respectively.

“W.F.,” Babinda.—Replying to your query re the transmitting
aerial by mail. (2) The list of short-wave stations and their
schedules appears in this issue.

“N.W.A,” St. George.—*“Re my ‘Globe Trotter’ short-waver,
can you solve this problem for me: When I am using the 3-turn
Radiokes coil tg tune in 5SW London, I set both tuning condensers
at zero and adjust the Bebe reaction condenser for oscillation. It
oscillates alright, but the trouble is that directly I rotate the dé-
tector tuning dial, there is a terrific crackling sound, just like
intermittent contact, which sometimes cuts me out and the set
goes dead till I move the dial a bit further round, then it is
alright. This crackling noise occurs only when I am using the
smallest coil, but perhaps the following will help you to solve the
mystery: I noticed last night, when I was tuning in, in the dark,
that when I moved the detector dial it sparked between the edge
of the dial and the aluminium every time it crackled. This seems
strange, considering that the rotor plates are earthed to the alu-
minium, being connected to the end plates of the condenser. This
is a Cyldon, with Gee-Haw dial, and all the parts are as recom-
mended by you.”

Answer.—That is rather a puzzle, but I should say that one
cf the plates of the detector tuning condenser is bent and touches
a fixed plate at times. I cannot understand any sparking occur-
ring between the dial and the aluminium panel, as these should
both be at the same potential. Test the insulation of the fixed
condenser C9, or better still, replace it with another. Evidently
there is sgme leakage of “B’” battery current at some point,
and you will just have to experiment until you find it. I found
that the metal dials were inclined to be productive of noises when
the set was oscillating—not because of any leakage, but simply
by virtue of the minute change of capacity when the dial made
contact with the panel. I remedied it by pasting a disc of paper,
slightly larger in diameter than the dial, in such a position
that it prevented contact being made between the twc. I cannot
help you further, but perhaps if you pay careful attention to the
three points I have mentioned, you will locate the fault. Yes; I
suppose the adverse weather conditions are to blame; in Brisbane

" we have entertained the next-fdoor neighbours many a time with
music from 5SW, and the announcements cculd be clearly heard,
too. Several other experimenters, living in Brisbane and the
surrounding districts, have told us of the same results with the
Globe Trotter. Of course, this was several months ago.

“A.H.,” Finch Hatton.—*Il am in a fix about my 45-volt ‘B’
batteries. I have only had them in use 4 months and they are
completely run out. I know this must be due to the abnormally
hot weather, because the static has been so bad that it was im-
possible to use the set to any extent of late months, What can
you do to help me out of this difficulty? The last batteries lasted
only 8 months. I live 50 miles away from the nearest charging
station, so it is not convenient to have accumulator ‘B’ hatteries.”

Answer.—Afraid I cannot help you here. As you surmise, the
hot weather is to blame, and I don’t think an ashestos overcoat
would help matters much. You should be satisfied with a life of
8 months, but 4 months is nct nearly long enough. During the
hot weather, when, as you say, you do not use the set, it would
be a good idea to disconnect the batteries and place them in the
coolest spot you can find—if you lived in the city I should say
the ice-chest! There is one more alternative—use the extra-
heavy-duty type of 45-volt “B” batteries. These are expensive,
but usually repay the initial outlay by a much longer life than the
standard heavy-duty type. As regards the brand, I would re-
comdmend either Siemens, Yale, Deal or Columbia—all are very
good.

“A.L.,”” via Cairns.—“How many turns should there he on
the primary of a Nentrodyne transformer? (2) How many on
the secondary? (3) What is the correct place for the tapping?
(4) How many turns on the aerial tuning inductance, primary and
secondary? (5) What gauge of wire should be used?”

Answer.—15 turns. (2) 50. (3) 15 turns from the filament
end of the secondary. (4) Primary 20 turns, tapped at 10 and
15, so that the aerial coupling may be varied to suit local con-
ditions.  The secondary has 50 turns. (5) Use 26-gauge double-
sillc-covered wire for the secondaries and 32-gauge double-silk-
covered for the primaries. The secondaries are 3 inches in
diameter, while the primaries are 2% inches, so that they may
be slipped inside the secondaries at the filament end. Sorry we
find it absolutely impossible to answer questions by mail. If
you require a more prompt service, the “Broadcast Bulletin” has
an “I'd Like to Know” secticn and is published weekly.

J.B.,” Ipswich.—Going into this matter, and will let you kmow
the result at an early date.

Important Sporting Event
4QG VERSUS ELECTRICAL FEDERATION.

A very happy function was held on the afternoon
of the 2Ist February, when the radio and electrical
traders of Brisbane met a team representing Station
40QG in a golf tournament. The event was played off
at the Wynnum Golf Links, thirteen pairs taking part.
A splendid spirit of camaraderie existed between: all
the players, and many of them indulged in good-
natured “criticism,” especially to those who were mak-
ing their “debut.” On the other hand, several rounds
were played in a very serious manner. The heaviness
of the course, owing to the recent rains, was not con-
ducive to good scoring; nevertheless, some very credit-
able cards were returned. When the match was first
announced in our columns, we predicted that the
Director of 4QG (Mr. J. W. Robinson) might prove
to be a .“dark horse.” He was, but on his return to
the pavilion, he did not seem to appreciate the reward
offered for his efforts—a glass of water !

The 4QG team included some very good players,
and it was not altogether a surprise that they won
by the handsome score of eight to three. The “ditch”
was four}d by many of the players, and caddies had
a busy time looking for “lost” balls. However, noth-
ing mattered, for all were out to enjoy themselves, and
the tournament did much to further cement the ex-
cellent spirit of friendship existing between the trade
and 4QG.

The members of the trade also played for a bogey
tournament trophy, which was presented to the winner
—Mr. E. G. Anthon—by the President of the Wyn-
num Golf Club, Mr. G. W. Watson. The following
are the scores:—

40G. Electrical Federation,
Hon, W. McCormack, 3 & 1 1 P

G. L. Beal, 2 & 1 ~....... 1 ® Jerc;m.-?? """""""""" .
I A. OConnor ..........0. 0 E. G. Anthon 0
G. W. Watson, 3 & 2 ..... 1 P Ross 0
Dr. Grey, 4 & 3 ........... 1 A, A Ewing e
H. Macaulay Turner, 7 and 5 C. F. Fitzgerald N
J. W. Robinson, 3 and 2 .... —.  Galleway ., ¥
lé 113{}2)1-1::1 F. Broad, 1 up U i

. I nee . o .
T. Clouston, 3 & 2 G bf":fséman, 0 &5 !
M. Davies .......... L. King ........00; )
A. Sharman, 7 and 5 R. B. Jay 0
W. 0. Burch ............il T. H. Nash, ¥ wp 1000000 1
- 3
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tion of the Toowong Cemetery. The Rev. Canon Gar-
land, of St. Barnabas’ Church (a clergyman who has
also been very closely associated with 4QG in religious
broadcasting) officiated at the graveside. Station 4QG
was very well represented, and in addition to quite a.
number of Mr. Wight's personal friends, there was a
very large and representative atendance of members
of the produce trade.

Mr. Wight’s duties carried him into the produce
markets throughout Roma Street every morning for
the past few years, in addition to which he was, be-
fore becoming associated with 4QG, closely identified
with agricultural movements both in the Department
of Agriculture and Stock and in the Council of Agri-
culture. Evidence of his popularity in this section of
his work was given by the large number of produce
traders and merchants who attended the funeral, and
after the painful ceremony, expressed briefly their
deep sympathy with Mr. Wight in his very sad loss

The late Mrs. Wight was a native of England, and
it was while serving as an officer with the A.IF. during
1918 that Mr. Wight was wounded, transferred to a
hospital, and there met Mrs. Wight, who at the time
was a V.A.D. During Mr. Wight’s recovery from
his injuries, he and his late wife were brought together
and, before returning to Australia, they were married

at one of the London Churches of England and then
came out to Queensland where they settled down.
Mrs. Wight leaves one daughter, a little girl 8% years
old.

Following the funeral on Monday, Mr. Alf Bauer,
of 4QG, was the recipient of many messages of con-
gratulation on his endeavour to save the life of Mrs.
Wight. The members of the staff of 4QG were, per-
haps, more enthusiastic in their congratulations than
outsiders, it being felt that it was quite a credit to the
statign to think that one of 4QG’s own staff should
have been selected as the most suitable volunteer to
attempt to save the wife of another member of the
staff. On the following day Mr. Bauer felt the ef-
fects of his ordeal somewhat, and was compelled to
rest during the day. As this issue goes to press he
is still slightly feeling the effects, but the wound
made in his arm is now healing very satisfactorily.

Mr. Wight has asked the “Queensland Radio News”
to publish a few lines, expressing his deepest apprecia-
tion of the actions of those listeners who, hearing the
call for help on that quiet Sunday night, volunteered

and took the trouble to come specially into town.

We have very much pleasure in acceding to Mr.
Wight’s request, and would ask all listeners who did
volunteer to take this paragraph as an expression of
appreciation.

Radio Waves Reflected from Moon Sphere

‘Remarkable “Discoveries

What had been described as one of the most in-
teresting discoveries since that of the Heaviside Layer,
has recently been made and part-explained by the em-
inent German scientist, Professor Carl Stormer.

Professor Stormer had been informed by Engineer
Jorgen Hals, of Bygdo, that he had picked up echoes
of radio signals broadcast from the well-known Philips
radio station PCJ. First came the usual echo caused
by the waves which travel round the earth and return
within one-seventh of a second. Three seconds later,
a period long enough for radio waves to .travel over
half a million miles, another echo was audible, though
weaker than the first.

The second echo must have been caused by the re-
flection of the waves from the outside universe—from
regions beyond the sphere of the moon. .

The Professor was greatly impressed by this re-
markable discovery and, writing to Messrs. Philips
Radio, requested that signals should be sent out at
five-second intervals from PCJ so that he could in-
vestigate the phenomenon.

This was done, but without the expected results.
Later, during his sojourn in Holland, Professor Stor-
mer visited the Philips Station, and it was agreed to
continue the experiments, this time with twenty-second
intervals. Again results were negative, but after sev-
eral more attempts, during which the experiments were
almost abandoned, success came at a time considered
most favourable.

It had been resolved to release three successive
shocks in certain tone heights, and a remarkable suc-
cession of echoes was received from 3 to 17 seconds
after the signals were first picked up. In this in-
stance the signals were so loud that there was no

shadow of doubt as to their identity as echoes.

The Professor wired PCJ at once, telling of the
success, and received the reply that the echoes had
also been heard in Holland. Later than this signals
were not heard by Professor Stormer and, although
Engineer Hals advised that he had picked up echoes
again, by the time the Professor arrived they had dis-
appeared on account of atmospheric disturbances.

Professor Stormer marked the discovery as a very
rare phenomenon, and the experiments are to be
carried on.

The scientific explanation was given as due to rays

of the North Light and the fact that there are certain
parts of the universe which are impenetrable to elec-
triqity, and others that will admit it. The region at
which it becomes impenetrable fluctuates to a great
extent, thus explaining the varying times at which the
echoes were audible. The influence of the North
Light is an admitted fact, for with a strong North
Light it sometimes happens that communication over
long distances is cut off. Further details of the ex-
planation are deeply scientific and too lengthy to do
justice to here.
. If the echo really exists, it would be exceedingly
interesting to continue with the experiments. The
study of the movements of North Light rays within
the universe is of the utmost importance; the tropics
will probably offer the best conditions for such re-
search.

The lecture greatly stirred the interest of a large
scientific audience, it being one of the most remark-
able heard. Prof. Bjerkens congratulated Professor
Stormer, and expressed the hope that he might suc-
ceed in entirely clearing up the phenomenon.
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(To the Editor, “Qld. Radio News.”)

Sir,—Just a few lines to say I have been taking the
“Radio News” for the last three years and have had
a lot of fun out of them.

I have built the “Air Master Five” out of the
“Broadcast Bulletin,” but I get a lot of troublq with
the Japanese stations. I am not the only one in the
North who does; take a look at the list of Jap. sta-
tions on page 48 in your January number and then
at our own “A” class stations.

In Cairns we are 900 miles air-line from Brisbane,
so we get it where you don’t. Sometimes they are
so bad as to blot 4QG right out. Last year I did not
mind so much because I was using a three-valve P-1.
As you know, a P-1 is very broad, but with a wave-
trap it is one very nice set, and, while I am on the
subject, I have had a P-1 for a long time and also a
lot of other three-valve sets, but I have yet to find
one to give me the power of the P-1. This year I
am going to make a P-1 short-wave adapter. I have
tried one, and they are “the goods.”

Yours, etc.,
D. G. GRAHAM, Cairns.
* * * *

(To the Editor, “Qld. Radio News.”)

Sir,—I read your leader, and don’t for a moment
think radio will slump. Something is always coming
in new. The world is stirred about it, many enthusi-
asts will stick to it, and, finally, laud it as the motor
car and the gramophone, etc.

I don’'t for a moment think with the Technical
Editor “Sans static—sans radio.” I thought of the
beam being used that would give each receiver a beam
of his own to receive. The trouble would be the same
if a larger aerial had to be used to trap the beam.

I found that by passing the current through the
body the statics are reduced after the set has dealt
with the signals (before they are passed on to the
loudspeaker). One wire “-4,” if broken, and the two
ends held one in each hand, will give the same effect
as the indoor aerial, but it is wavey in effect, like fad-
ing, only more frequent. Placing one dial five de-
g;fees ahead of its right place will also have the same
effect.

If you have two wires attached to the leads of the
loudspeaker and put them in a solution of acid and
water, it will short-circuit the loudspeaker. Will sul-
phuric acid do the same? I used hydrochloric acid.

If we have rustless steel, we can surely get statics
out of radio.

Cheerio, Mr. Editor—radio won’t die.

Yours, etc.,
“A. READER.”

P.S—We had statics without the radio, and we’ll
have the radio without statics.

CLUB ACTIVITIES—(Continued from Page 36.)

TOOMBUL RADIO CLUB.

The fifth annual meeting of the club was held at
the club rooms on Wednesday evening, February 13th,
a fair attendance of members being present. The
treasurer reported that the total receipts during the
year had been slightly over £33, whilst an expenditure
of £29 odd left the club with a very satisfactory credit
balance. The election of officers resulted :—

President, E. H. Coulter, Esq.; vice-presidents, H.
E. Hannington, Esq., F. Collins, Esq.; secretary, Mr.
G. E. Ham; treasurer, Mr. A. E. Walz; executive
committee, Messrs. Coulter, Ham, Walz, Hubner, Col-
lins, Siegman; technical committee, Messrs. Hubner,
Walz, Starkie, Ham, Whitworth; auditors, Messrs.
Macpherson and Hannington; librarian, Mr. Macpher-
sot.

After the date of the next meeting of the club had
been fixed, the meeting was declared closed at 10.15
p.m. The club’s transmitter has been unusually silent
during the past month or so, but this may merely be
“the silence before the storm,” so listeners may be well
advised to keep a sharp look-out for 4TC during the
coming winter.

Last week-end, we are told, the Wooloowin Radio
Club, who were enjoying themselves at Leitch’s Cros-
ing, were awakened at midnight by a gang of alleged
“thugs” who broke the stillness of the night by wild
shrieks and packets of crackers, not to mention rattling
kerosene tins and other noise producing contrivances.
We also understand that when the subject is men-
tioned to any Toombulite he will smile knowingly as
though enjoying a great joke. It is understood, how-
ever, that the Wooloowin Club is to be commended on
its very military-like methods of defence and on its
subsequent interesting manoeuvres on the morrow.
Interest in the Morse code class is quickening, and no
doubt Toombul will soon have some more amateur

_transmitters to break the stillness of the night, though

in a different sense from the manner in which it was
broken at Leitch’s Crossing.

* * * *
“SHORT WAVE ACTIVITIES” APPRECIATED.

The following is the text of one of the many letters
received by our contributor, Mr. F. W. Nolan, concern-
ing his monthly feature: “Short Wave Activities.” The
letter speaks for itself—

Sir,—Just a few lines in appreciation of your most
interesting column appearing in the “Q.R.N.” each
month. It no doubt must appeal to all short-wave en-
thusiasts. I have a two-valve myself, and do quite a
lot of it at all hours. I have had the undermentioned :

5SW, R6 at times; ANE, R7; Amsterdam station,
R6; Kootwijk, R2 (3 at times); W2XAF" (testing
with 2ME), R4; RFM, RS5.

This is received on an indoor aerial 8ft. long; but .
my drawback is my earth—approximately 13 or 14
feet. However, I don’t suppose I can growl at these
results.

I would be very grateful to you if you would let
me have some information regarding other experi-
mental or broadcasting stations on the lower wave-

- lengths, and times of broadcasting. Is Paris on the

air regularly?
Thanking you in anticipation,
“L.J.” Windsor, 3/2/29.

. [The information requested will be found elsewhere
in this issue.~—Ed.] ’
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The Transmitting License

By Q.R.N.
Article No. VI.—Dealing with Various Types of Rectifiers.
(CAll “Rights “Reserved)

BNIN this article attention will be given to the

¥ & action of rectifiers—that is, of devices in-
. tended to change the to-and-fro nature of
B| alternating current into a uni-directional
pulsating direct current. One realises
i) that direct current is as essential in the
plate circuit of a transmitting as of a receiving valve.
Though the filament of a transmitter is preferably run
from an alternating current supply—as explained in
an earlier article—such an A.C. supply is not feasible in
the plate circuit. The reason for this is not hard to
find. One knows that the ordinary thermionic valve
consists of three elements inside a more-or-less evacu-
ated glass bulb. These elements are: the filament,
surrounded by the grid (usually a spiral or mesh of
fine wire), and both in turn enclosed by the plate or
anode, which is usually of nickel, cylindrical or oval
in shape. Such elements are common to both trans-
mitting and receiving valves.

The filament is heated—whether by direct current
or alternating current matters not—and the heat
causes a certain amount of decomposition in the mate-
rial of which it is formed. All the atoms that go to
make up the filament are themselves composed of small
nuclei of electricity—infinitesimally minute particles
of positive and negative electricity known respectively
as protons and electrons—and under the stress of
the applied heat the atoms break up and the electrons
are thrown from the surface of the filament.

So long as the filament is heated there will be a
state of stress within the valves, for the heat is caus-
ing the rejection of electrons while the superfluity of
protons on the filament, due to such rejection of elec-
trons, has made it positive compared to its usual con-
dition, and this positive state naturally tends to coun-
teract the effect of the heating by attracing the free
electrons.

Suppose now that a battery—the familiar “B” bat-
tery—be connected in circuit with the valve so that
the positive polz of the battery is linked with the plate
of the valve and the negative pole with the filament.
Then the plate of the valve will be of positive polar-
ity in respect to the filament, and all the electrons
emitted by the heated filament, being negative part-
icles of electricity, will be attracted to the plate.
Under such circumstances the “B” battery circuit will
be complete, for a current will flow from the negative
terminal to the filament, thence by the escaping elec-
trons across the filament-plate gap and thence to the
positive terminal of the “B” battery.

From such a consideration it becomes obvious that,
if the plate be made negative, the valve will not func-
tion, for the free electrons around the heated filament
will be repelled by the plate, and there will be no
means of completing the “B” battery circuit, and if the
“B” battery circuit be inactive the valve is useless either
as a receiver or a transmitter.

To apply alternating current to the plate of such

a valve would cause it to function only for the instants
when the plate was positive—that is to say, the plate
circuit would only respond to the positive alternations
of the current, and for half the time (during the nega-
tive alternations) it would be dead. The disadvantages
of this are so obvious that recourse is had to devices
which will rectify the cheap alternating current sup-
ply into a direct current.

Rectifiers are of three chief types. Firstly there
is the chemical or electrolytic rectifier, wherein the uni-
directional passage of an electric current flow through
certain chemical solutions is utilised. By reason of
its relative cheapness, this type is the one usually used
in amateur stations, Secondly, comes the thermionic
or valve rectifier, of which the action has been largely
traversed in the earlier part of this article. The ther
mionic type is highly efficient, though more expensive
than the chemical rectifier, both in initial outlay and
in upkeep. The third type is the mechanical rectifier,
wherein the vibration or rotation of a current carry-
ing conductor is made to perform the desired recti-
fication.

The Chemical Rectifier.

A chemical rectifier consists of a battery of con-
tainers—usually, be it said, a dozen or two of the
cheapest kind of Japanese glass tumblers—filled with
a strong solution of borax in water. Ordinary house-
hold borax will do; chemically pure borax is reputedly
better, though practical results do not always confirm
this. Amateurs throughout the world, however, clam-
our for the stuff known as “20 Mule Team” borax, ob-
tained from certain localities in the United States,
and packed out on mule teams—hence the name. Read-
ers who have come across the expression in various
papers have often been at a loss to understand what
sort of commodity this particular expression denoted.
However, the jars are filled with “20 Mule Team” and
aluminium and lead electrodes are inserted. The alu-
minium electrode in one jar is connected to the lead of
the next, and so on throughout the series.

Refer to Fig. 1—wherein the aluminium is shown as
the bigger, and the lead as the smaller electrode. The
terminals A-B represent the input terminals of the
alternating current, and the terminals X-Y the output
terminals of the direct current.

A description of the action is as follows :~Imagine
that, for an instant, the incoming current flows in the
direction AP. When it reaches P it may choose
either of two directions. It may, theoretically, flow
towards the upper row of jars; in practice, however,
it will flow towards the lower row. The reason for
this explains the action of the rectifier. Currents can
pass through the borax electrolyte from the lead anode
to the aluminium cathode without hindrance, but as
soon as the reverse direction is attempted chemical
action causes a number of oxides and other salts of
aluminium to form upon the surface of this metal,
which causes a tremendous resistance to the flow of
current in the aluminium-lead direction.




THE QUEENSLAND RADIO NEWS. Page Fifty-two Friday, 1st March, 1929.
7 m
‘, MAGNIFICATION

“PE 'NE”

PM 22 Filament Volts PM 24 Filament Volts
2.0; Mutual Conductance 4.0; Mutual Conductance
MA/Volts 1.3. MA /Volts 2.3.

37/6 37/6

|

FIVE ELECTRODE M_PLIFYING VALVE

A NEW MASTER PRODUCT

Mullard
THE -MASTER-VALVE

Ask your Dealer for Technical Description
of this Epoch-making Development.







THE QUEENSLAND RADIO NEWS,

Page Fifty-four

Friday, 1st March, 1929.

A two-electrode valve will rectify so long as there
is sufficient heat to cause electronic emission from
the filament, and so long as there is attraction between
filament and plate. From a consideration of this
it is obvious that there will an “optimum” point at
which the rectification will be at its best. An in-
crease in filament heat will, of course, result in a
greatly increased electronic emission, and consequently
a greater plate current.
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The above statement, however, only holds true 0
long as the saturation point is not exceeded. That is
to say, for every glven value of filament current and
plate voltage, there is a maximum number of electrons
which will be attracted to the plate and absorbed
thereby. An increase in filament current without a
collateral increase of plate voltage will cause ineffici-
ency in the working of the valve since many of the
emitted electrons cannot be absorbed by the plate and
will only serve to eat away the filament and shorten
the life of the valve.

Acting as a rectifier, it has been found that an ord-
inary UX-201A receiving valve with its grid and plate
legs connected together will upon occasion stand up
to an applied voltage of 500, under a current drain of
50 milliamps; but such extreme treatment is not re-
commended. Two or three of such valves in parallel,
however, will give all the current required to work an
ordinary 73-watt transmitter of the UX-210 type.

Use is also made, for rectifying purposes, of the
“B” eliminator type of valve, more especially the full-
wave Raytheon. Such a tube has no filament, but
works on the gaseous conduction principle. That is,
the current passes from either plate (there are, of
course, two in the valve to procure full-wave work-
ing) to a central electrode connected to the output
circuit by reason of the conductivity of the gas within
the tube, due to the ionisation of its atoms. A large
potential dxfference across the electrodes is sufficient
to break down or ionise the gas between them and set
up a path of conductivity. Working up on a similar
principle is the American “S” tube, which is unfor-
tunately practically unobtainable in Australia. This
tube, built for the rectiﬁcation of high voltage current
for transmitting purposes, is reputed to stand 2000
volts in the reverse direction without breakdown.

Mechanical Rectifiers.

These arc divided into two chief classes—that class
in which use is made of a vibrating reed or armature
and that class in which rectification is caused by suit-
ably mounted contacts and brushes upon an electric
motor running from the A.C. supply. A diagram
(Fig. 5) will illustrate the action of the first type.

The coil R is the centre-tapped secondary of a step-
up transformer. The ends of this winding are brought
out to two contacts A and B. A vibrating arm V,

FIG. 5.

pivoted at P, is so arranged as to be free to swing into
contact at A or B. In practice the vibrator and pivot
are mounted upon the projecting part of one leg of
the transformer core, and so receive changes of polar-
ity in time with that part of the core, due, of course,
to the electro-magnetic effect of the superimposed
windings of the coils. A permanent magnet of the
horseshoe type is rigidly mounted with its north and
south poles at N and S. The output of the rectifier
is at K and its operation is as follows:—

Suppose that at any instant the core to which the
vibrating reed is pivoted is of north polarity. Then
the free end of the reed will be of north polarity and
will be promptly attracted by the magnetic pole S.
This movement causes contact with the point B and
the output circuit is complete by way of the centre tap
C, the circuit at K, and the contact at V-B. The cur-
rent flow, from positive to negative, will be as shown
along the lead C.

But at the next alternation of the applied primary
voltage the free end of the vibrator will become of
south polarity, due to the changed direction of the
current in the coil windings, and will be attracted to
N, making contact with A. The output current will,
however, still flow in the circuit at K in the same
direction—that is, as already shown. A mechanical
rectifier of this type is not of very much use in recti-
fying the plate current of the usual transmitting set
because of the pronounced sparking at the contacts.
It is, however, used in some type of battery chargers,
wherein both voltage and frequency are low.

The second type.of mechanical rectifier is generally
known as the synchronous rectifier or “sync.” The
A.C. motor used is of such type as to revolve in time
with the frequency of the applied A.C.—that is, the
motor is synchronous with the applied current. Upon
the shaft of such motor is mounted a disc carrying two
semi-circular metal segments around its edge with
small gaps between the segments—in other words, a
two-pole commutator. A.C. from the secondary of
the step-up transformer is applied to these segments,
and brushes carrying the rectified current—the D.C.—
make contact upon the segments as they revolve with
the disc. These two brushes are arranged exactly
180 deg. apart, so that, for instance, each brush passes
over one of the gaps at the same moment. The ap-
paratus is so balanced that when the brushes are
passing over the gaps the current flowing in the A.C.
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