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N these enlightened days of the
multi-valve set, it is interesting
—and amusing—to look back on
the early days of the amateur
receiver, when the crystal was
the most satisfactory rectifier
Lre available, and the valve was in
its early laboratory stage of development.
How many of our readers can recall the
care and time spent in selecting an ultra-
sensitive piece of galena from dozens of
specimens, and then sitting with head-
phones glued to ears for half the night,
breathlessly listening to far-away mutter-
ings that spoke of Morse code transmis-
sions between ships? Frequently one
reads of a crystal-set “record”—the recep-
tion of a station perhaps three or four
hundred miles away. It may come as a
surprise to many people to learn that re-
ception of Morse transmissions over dis-
tances of 1500 miles and more was not by
any means uncommon in the early days.
It is true that such terms as “low-loss”
had not been coined, but the amateur ex-
perimenter of 1919 paid a great deal of
attention to obtaining the utmost from his
equipment. It was a matter of necessity,
for a crystal receiver, unlike a valve set,
operates solely on the energy it receives
irom the aerial—it is a rectifier only.
SPEAKING of aerials brings to light the
point that the aerial of that time received
more attention than we are accustomed to
accord it now. Because of the factor men-
tioned above, the larger, higher and longer
the aerial, the better the response from a
crystal receiver, and that this fact was ap-
preciated is proven by the imposing di-
mensions of the aerials then in use. The
variable tuning condenser was conspicu-
ous by its absence in most cases, although
several of the miore fortunate experi-
menters proudly displayed home-made in-
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struments measuring anything up to six
inches in diameter, and with an eighth-
inch separation between plates. Generally
speaking, the loose-coupler—a type of
tuner rarely seen nowadays—was first fav-
ourite for tuning purposes, while many
single-, double, and even three-slide tuners
rendered yeoman service. None of your
“aperiodic” or untuned aerial circuits—
energy was far too valuable to be thus
wantonly wasted ! Both aerial and closed
circuits were tuned to the wavelength
being received, and the coupling adjusted
to the point at which the most satisfactory
balance between high energy-transfer and
heavy damping was arrived at.
THE method of tuning? Fifteen min-
utes was not too long to spend in find-
ing the most sensitive spot (theoretically
there always was one elusive spot that
stood far above its fellows in point of sen-
sitivity)—finding it on a piece of galena
crystal perhaps no larger than the head of
a match. And the result? A hair-breadth
movement of the “slider”; a beatific smile
spreading over the face of the operator.
He speaks—loudly, for the tightly-clamped
headphones shut out the sound of his own
voice (a paradox, if you like!): “V-I-B
giving his weather report. iresh,
squally easterlies over Tasman sea. . . .
smooth elsewhere. . . . . * And “V-I-S, call-
ing the ‘Niagara’”’ From Brisbane Radio
and Sydney Radio he transfers his atten-
tion to a ship off the coast of North
Queensland; but they are not plentiful,
these whispering dots and dashes, for the
modest crystal can respond only to the
more powerful transmitters over such dis-
tances. Mere “morse,” all of it; yet where
is the man who, having memories of those
days, does not think of them with a thrill
and, sitting before his five-valve Solodyne,
refer to them as “the good old days”?
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Grid Bias System.

The appropriate negative bias voltages for the grids
of the different valves are obtained by utilising the
principle of the voltage-drop which occurs across a
resistance.  In this receiver an Emmeco 5000-ohm
tapped fixed resistor is used with great success. By
referring to Fig. 6, it will be seen that only four of
the taps are employed, and it is most important that
the resistance-bar be connected exactly as shown. How-
ever, in case the constructor wishes to use any other
type of resistor, the values betwen the various taps.
starting from the bottom, are as follows: 1 to 2, 450
ohms; 1 to 3, 800 ohms; 1 to 6, 2000 ohms.

The three 1-mfd. by-pass condensers used in the
grid bias system are screwed to the bottom of the
baseboard, as shown in Fig. 3, and also the .006-mid.
fixed series condenser C8.

In this view is also to be seen the Cutler-Hammer
switch, which is connected on the 240-volt A.C. input
side of the power-pack. This switch, although com-
monly called a “battery switch,” is rated by the Ame-
rican Underwriters at 1 ampere, 250 volts, so that it
is perfectly safe for our purpose. The twin flexible
lead from the power-pack is cut, the end passed down
through a hole in the baseboard, and one wire con-
nected to one side of the switch. A 10-ft. length of
twin flex. is procured, passed through a hole in the
terminal strip, and one wire of it joined to the re-
maining terminal of the switch. The unused wires
of each flex. lead are then joined together, soldered,
covered with insulation tape, and secured by means
of a screw and washer to the baseboard, so that they
will not be likely to come in contact with anything
else. It should have been mentioned that a knot
is loosely tied in the long flex. input lead just inside
the terminal strip, so that the connections to the
switch will be relieved of any strain. This flex lead
is fitted with an adapter to suit the nearest light or
power-socket.

The multi-wire cable with which the power-pack is
equipped is also cut, and passed through a large hole
in the baseboard. The various conductors are cut
to the correct length and soldered to their destina-
tions. By referring to the piece that has been cut
off and the metal tags attached to the six ends, no
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mistake will be made in connecting these. Here is a
point that might be confusing : Although only six wires
are to be seen before the cable is cut, it will be found,
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FIG. 4.—Plan diagram: The indicating symhols on
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the article.
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FIG. 5.—Panel drilling diagram, It is essential that
these dimensions be followed accurately, so that the
components will fit into their appointed places.

on cutting it, thatthere are, as a matter of fact, seven
wires. However, this seventh wire is not to be used;
just connect the six wires that have had metal tags
attached to them, and ignore the seventh; seven
is a standard number of conductors in these cables,
which probably explains the reason for an unused
wire.

The leads from the three aerial terminals of the
first coil (I.1) also pass down through the baseboard,
and are soldered to the small tip-jacks which are
mounted on the terminal strip. Make sure that these
aerial leads do not pass too close to any other wires
or parts. They will not do this if they are taken
over to the jacks in a gentle curve, as shown in Fig.
3. The leads from the “output” terminals of the out-
put filter are connected to the two tip-jacks at one end
of the terminal strip, and those for the electric gramo-
phone pick-up to the next two jacks. These latter
connections are made to the grid and cathode termin-
als, respectively, of the UY detector socket, and it is
imperative that the lead from the grid terminal follows
the shortest route possible.

Be very careful in all sub-base wiring to use ade-
guate insulation, as some of the wires carry currents
at appreciable voltages. Run no risk, therefore, of
short-circuits or leaks occurring. It seems to be
natural to expect good tone quality from an elecrically-
operated receiver, yet this is an impossibility if the
amplifier is not designed with care.  Good trans-
formers are, of course, the basis of a good amplifier,
and the Emmco “Golden Voice” transformers in this
set certainly justify their choice. It was found un-
necessary to earth the core and case of these trans-
formers, although an earth terminal is provided on
each. The Frost variable resistance is connected
across the secondary of the first audio transformer, T1.
This resistance is fitted with three terminals, but only
two are used—the centre terminal and either one of
of the other two.

Throughout the wiring of the 1929 Electric Solo-
dyne, be sure to avoid sharp bends. Make the con-
nections as short and direct as possible, and form
gentle curves rather than right-angle bends. This
shows in the photograph of the complete set. The grid
condenser is attached by means of one of its grid-
leak clips directly to the grid terminal of the detector
socket, thus eliminating wiring at this point.
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After being amplified, they are passed on to the head-
phones, which may be worn by the operator.

By means of a wonderfully-designed dial mechan-
ism, the time interval betwen the transmission and
reception of a given impulse is automatically measured
and registered, and converted into its equivalent in
metres, this being the exact depth of water underneath
the ship at the time the sounding was made. The
Deep-sea Finder, we were told, cost well over £5,000,
but its value to such an expedition obviously cannot be
calculated in terms of money.

In the Hydrographic Department an enormous
amount of data relative to the composition and tem-
perature of sea-water is collected, and here is a small
laboratory in which Mr. Mou himself carries out the
analyses. Ingenious instruments are used to bring
to the surface specimens of the water from any desired
depth. These cylinders are closed when lowered into
the water, but may be opened at the required depth,
fill with water, automatically close themselves, and are
then hauled to the surface. With these instruments,
there is no risk of water being taken from any depth
but the pre-determined omne, but in order to guard
against leakage, each imstrument consists of two
cylinders in duplicate, each fitted with its own record-
ing thermometer. Obviously, any marked difference
between the readings of these thermometers would
serve as an indication that some mishap had occurred,
and the observation would be repeated.

Leaving the purely scientific part of the ship’s
equipment, we will touch briefly upon the radio ap-
paratus. Mr. Mou, who in normal life is a Danish
Naval officer, is in charge of a very modern and finely
constructed station, and it is easy to see that he is
very proud of his equipment. The “Dana” has been
in practically continuous touch throughout the voyage
with her home port—Copenhagen—by means of a
1-K.W. continuous-wave transmitter, operating on 37
metres. This transmitter, which may be seen at the
right-hand side of our cover picture, was manufactured
in Denmark, and uses Philips valves. It draws plate
power from the same 500-cycle alternator which sup-
plies the spark transmitter, both the plate and filament
generators being located in the engine-room, remote-
ly controlled.

The spark transmitter, which is used for communi-
cation with other ships and the ordinary coast stations
on 600 metres, is a beautiful little 1/4-K.W. Danish-
made Telefunken set, with a quenched discharger and
a daylight range of 600 miles. A Danish universal-
range commercial receiver is used for reception on this
wavelength, and also for long-wave reception if de-
sired.

The short-wave receiver is a three-valve set, using
the Schnell circuit, and with plug-in coils. It is simi-
lar in all respects to the short-wave receivers with
which we are so familiar, and exhibits a very high
quality of materials and workmanship. It may be
mentioned that Mr. Mou found that reception from
the Copenhagen short-wave station was not satisfac-
tory in this part of the world, partly because of the
weakness of signals at this time of the year, and also
on account of interference that was encountered from
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a station operating on practically the same wave-
length.

At the suggestion of Mr. Crammond of Messrs.
Melton and Co.,, Queen Street, Brisbane, Mr. Mou
commissioned that firm to build him a screen-grid
Booster unit, similar to the one described in our
October issue, except that it was adapted for short
wave reception. After a little experiment this Booste.
was connected satisfactorily to the “Dana’s” short-
wave receiver, and the last word received from Mr.
Mou is that the Booster has made a great improve-
ment, both as regards signal strength and the ability
to eliminate the interfering station, and that he is
very pleased indeed with it.

R i
(The Radio Editor, “Q’ld Radio News.”

Dear Sir,
I received today the two copies of your very fine
publication.

I want to thank you indeed for so promptly mail-
ing these to me after you received my request regard-
ing the Peridine radio receiver, which you had im-
proved upon. I am now quite sure I can go through
with the completion of my set, and I know I will get
wonderful results when finished. Maybe I will pick
your big station up sometime. I have had a Sydney
station on my short-waver on code many times, but
above 100 meters I don’t know, maybe..... v

Just a few days ago—in fact, last Friday—between
2 pm. and 2.30 p.m. we got London on our set per-
fectly. ILondon sent it out on short wave to a station
in New York, and they broadcast it to the National
Broadcasting Co. of New York, and then it came
across the U.S.A. by land wire to San Francisco, and
then by Pacific telephone to Seattle where it was re-
ceived at our Station KOWO and sent out over the
air. We all got it perfectly, like local. That, I guess,
is the latest dope., and is to be a regular thing, I
believe, soon. Some hook up !

I want to thank you again. I'm a young radio fan
of 63 summers and a few cold winters. I’d like to
hear from you any time and will be glad to tell you
later of my “Peridine.”

Yours most respectfully,
M. S. Brigham
TENSNNEN RO RTINS NN ENE RN NN NS NN N R NN N RN BN
CORRECTION.
We have been advised by a reader that the short-
wave transmitter of 3LO, Melbourne, is in operation
every Monday morning between the hours of 5 and

6 a.m.—not, as stated in our last issue, on Sunday
mornings.
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The Quest for Quality

Some interesting details upon a subject of interest to all listeners.
“©he most noteworthy feature of the modern broadcast
receiver is its fine tone quality, but this cannot be
said of many home-assembled receivers

By PERCY W. HARRIS.

mg PART from the programmes which it pro-

Bl vides, there are three functions of a radio

WAl receiver in which the listener is interested
AN —sensitivity, selectivity and quality. Per-
fection in all these three could only be
obtained by a set which would bring in
at adequate strength any station which happened to
be working at the time anywhere, which would enable
any ome station to be heard to the exclusion of all
others, and which would give a quality of reproduction
indistinguishable from the original !

As the most optimistic enthusiast would demur at
prophesying the attainment of such perfection in our
time, it is well to consider how far we can go at
present and how best we can direct our efforts to-
wards the ideal. In designing radio receivers for home
construction I have collected a good deal of data rela-
tive to this pursuit of perfection, and so it occurred to
me that some notes on the subject would be helpful
not only to those who build their own sets, but to all
who take an intelligent interest in the performance
of any receiver—home or factory built.

QObviously the subject is too vast for anything ap-
proaching complete treatment, but in the present notes
I hope to touch on some of the more important points
in the quest of quality.

The word “quality” is used as it conveys a fairly
correct impression of the subject, but personally I
much prefer “fidelity.”

Inevitably, in the early days of any art phraseology
is loose and opinions lack precision. When broad-
cast programmes were first made available to the
“man-in-the-street,” their sheer novelty had the big-
gest appeal, and in the marvel at any kind of radio
reception many painful deficiencies were overlooked.

The first signals received were weak—a large ma-
jority of receivers being of the crystal variety—and
as means of amplification were made available strength
was looked upon as something aimed at, and thus such
phrases as: “rattling the loudspeaker,” “audible down
the whole street,” “signals could be heard with 'phones
on the table,” and suchlike, were looked upon as high
praise.

In the same way, when stations began to multiply
and interference made itself noticeable, “razor-sharp
tuning,” “knife-edged selectivity,” and many such
phrases, turned attention to selectivity.

Deficient Loudspeakers.

Next, as kcen competition between loudspeakers
arose, and it was discovered how woefully deficient
were the earlier types of horn loudspeakers in regard

to the low frequencies, high praise was given to any
loudspeaker which would reproduce the lower tomnes
even if (as still is the case with many!) important
high tones were sacrificed. Low-note reproduction
being the fashion at the present time, it is often over-
looked that half of the loudspeakers sold are as defici-
ent in the upper register as were the earlier types in
the low notes, so that when we consider fidelity, one
kind is often as untrue as the other !

It is now possible, in the laboratory, to test any re-
ceiver on true engineering principles with actual meas-
urements rendered as figures to show just what any
complete instrument will do in normal circumstances.
Heretofore the main trouble has been that the current
and voltages with which we have to deal in a wireless
receiver have been so small that ordinary measuring
methods are useless for the purpose.

New and complete testing methods have had to be
developed. Nowadays we know just what input volt-
age can be applied to a given detector valve before
distortion due to detector overloading is reached;
what undistorted power the output valve or valves
can handle; and the smallest signal voltage that will
give a satisfactory output with a given receiver.

We also know that the combination of two prac-
tically distortionless audio-frequency stages (that is
to say, distortionless when measured separately) does
not necessarily give a distortionless two-stage amplifier
and that the various interactions inm a receiver are so
important that the only way to obtain an adequate
idea of the performance of the complete receiver is
to test the whole receiver with a combination of radio
and audio frequencies.

Let us now run through the requirements of a first-
class receiver, assuming that we are dealing with in-
put signals which are undistorted at the transmitting
station, and free from what we may call “intervening
distortion"—for the broadcasting station may send out
a perfect signal and yet it may reach us in a distorted
form owing to fading, heterodyning, atmospheric in-
terierence, and so forth.

Qur receiver must be able to select the particular

" radio-frequency we desire to the exclusion of others,

and this it will do by utilising circuit resonance. The
damping of the receiving circuit has an important
bearing on quality.

Side-band Cut-off.

The effect of reaction, either deliberately applied
by the set used, or occurring naturally in the set from
unwanted feed-back effects, may reduce the damping
to such a point that quality is injured, and here it is
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well to point out that just because the radio-frequency
stages in a receiver are “stable” and the set does not
burst into self-oscillation, it does not follow that this
part of the receiver is well designed.

Many sets with two stages of radio-irequency allow
enough feed-back to reduce the damping of the tuned
circuits below the point for good quality, while vet
remaining stable.

Considerable distortion may arise in the detector
circuit, and the two popular forms of detection—grid
leak and condenser, and plate bend—both have their
good and bad points. In general, it may Dbe said
that, particularly with powerful local signals, the plate
bend gives the Dbetter results, but provided the values
of leak and condenser and “B” voltage are properly
selected, there is not as much difference between the
two methods as many of the advocates of plate-bend
detection claim.

Detector distortion is a very complex subject, and
deserves a complete article to itself.

In the plate circuit of the detector valve we have a
current which carries both a radio-frequency and an
audio-frequency component. A point often overlooked
by the set designer and home constructor is that audio-
frequency stages are often quite capable of amplify-
ing radio-frequency currents, and in some circum-
stances radio-frequency currents leaking through the
audio-frequency side give rise to all kinds of trouble,
I have known many cases in which the loudspeaker
leads, carrying an amplified radio-frequency current,
have fed them back into the aerial so as to cause
violent distortion.

Resistance amplifiers are particularly prone to this
trouble. When a good radio-frequency choke is used
in the plate circuit of the detector valve with what is

generally called Reinartz reaction, we can often get -

rid of this radio-frequency compomnent quite satisfac-
torily, and it should not be forgotten that the purpose
of the radio-frequency choke is not only to confine the
radio-frequency currents to the desired reaction cir-
cuif, but also to prevent them getting through into
the audio-frequency side. Even when no detector re-
action is used, an r.f. choke and a condenser by-pass is
advisable.

When resistance coupling follows the detector and
Reinartz reaction is used, the radio-frequency currents
have an easier path through the reaction circuit, and
good reaction effects can be obtained without any
radio-frequency choke, but this is not good practice,
and radio-frequency currents can still get through, 1In
some sets, no radio-frequency choke is included, and I
have come across many examples where radio-fre-
quency currents have penetrated the audio-frequency
side with disastrous effects to quality.

When no reaction is used in the detector circuit,
we can shunt a condenser between the plate of the
detector valve and the filament and get rid of this
radio-frequency component, but if this condenser is
too large it will also serve to by-pass the higher fre-
quencies in the audio-frequency component.

The matter, however, becomes rather complex in
the case of transformer or choke coupling. With re-
sistance coupling .0002 to .0003 mid. is the largest value
recommended for this by-passing purpose, but with
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transformers and audio-frequency chokes a great deal
depends upon the particular design.

Some makes of transformer have included inside the
casing a fixed condenser which may have a value as
high as .0005 mfd., and other transformers are designed
to work with a particular condenser value. In this
case the condenser working with the inductance of
the transformer is part and parcel of the coupling
systeni.

To shunt the primary of an audio-frequency trans-
former with a capacity different from that intended
by the manufacturer may completely spoil the per-
formance of the instrument.

Similarly the performance curve of a transformer
or audio-frequency choke, or resistance-capacity unit,
is different with different valves.

It is not the question of one particular make of
valve being “best,” it is just the choice of a suitable
impedance. Some makers publish accurate curves
showing the performance of their units with different
types of valves, and in these the effects can be clearly
seen. )

While on this point it is well to mention that a
great deal of nonsense has appeared in valve adver-
tisements regarding the virtues of particular makes of
valves. A claim is often made that if you use so-and-
so’s valves in preference to others your reception will
be “clear as a bell”—*“crystal clear’—“of remarkable
purity”—“ifree from distortion”—and so forth. Most
modern valves are good, and some are better than
others, but poor results and distortion are obtainable
in all the best makes if you use the wrong types for
a given purpose.

Why Valve Effects Vary.

In changing irom one make to another you may
quite likely get better and louder signals, due to the
higher efficiency of the valves to which vou have
changed, but if the new valves give you much clearer
and purer reproduction than the make for which they
have been substituted, ten chances to one you were
using the wrong type in the previous make, or there
is something wrong with your set.

In some cases, indeed, when the circuit design is
bad through inherent reaction, the substitution of a
much better valve may give vou violent distortion and
howling.  Take, for example, a valve which, in the
same class, has twice the amplification factor of the
one previously used.

There may be enough feed-back in the receiver to
give a low-frequency howl when a really efficient valve
is used, whereas with an inefficient valve there may not
be enough feed-back to cause any trouble |
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great value under the conditions to be met on a polar
expedition.

When Commander Byrd and his staff had deter-
mined exactly how much room and weight could be
allotted the portable equipment, they turned the job
over to Ralph Heintz, designer and builder of the his-
tory-making apparatus for the ill-fated Dallas Spirit
and the world-renowned Southern Cross. The com-
mander’s expectations were high; he wanted a great
deal of equipment packed into a very small space. He
required a transmitter that would operate on short
waves as well as those in the ship bands by changing
not more than two controls. It must not weigh more
than 50 pounds or occupy more than 1000 cu. in. of
space.

This was a big order, for there is a lot of equip-
ment necessary in a 50 watt, short and long wave
transmitter; but Mr. Heintz evolved a transmitter
weighing 25 pounds, occupying 700 cu. in., and oper-
ating on any wave within a band of from 20 to 75
metres and one of from 400 to 667 metres. Two single-
pole, foolproof switches are used to short out the
long-wave inductances when it is desired to transmit
on short waves, and worm-geared condensers do all
the tuning within the limits of the two bands em-
ployed.

The case is built of heavy aluminium, as are the
tuning inductances, and the former is hinged on all
four sides so that if it should ever be mnecessary to
open the cabinet when aboard a plane or in other
cramped quarters the operator may choose the side
from which he wishes to work by removing any three
of the pins and leaving the fourth. For packing, the
transmitter may be put in its sack and hoisted over
the shoulders.

While in the air the generator may be coupled to
the plane’s motor or may be attached to the fusilage
and driven by the usual impeller; but when the trans-
mitter is set up on land some other means must be
used to drive it. So Mr. Heintz designed and built a
1 h.p. gas engine; built an aluminium frame around
it and equipped it with detachable legs so that in ex-
tremely cold weather a stove could be put under it to
thaw it out.  Oil and grease solidify at low tempera-
tures which makes starting a gas engine well nigh
impossible. The complete engine and generator weigh
but 65 pounds.
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Due to the fact that the men who will handle Wil-
kins’ apparatus have had practically no operating ex-
perience, an entirely different type of transmitter was
designed for him. Only one wave was desired (33.5
metres) as communication will be established only
when absolutely necessary. So a fixed inductance and
capacitance were used in the plate circuit, the antenna
length being the only adjustment necessary to obtain
resonance. Not a switch nor a meter was employed;
the antenna leads and jacks for the key and generator
cord being all that the operator need worry about. A
little “vest pocket” wavemeter is supplied for the re-
ceiver and for a final check on the transmitter. This
meter lhas a range of from 10 to 150 metres and is
being used on both expeditions.

In the small cases which hold Wilkins' receivers
are two drawers in which he carries spare transmit-
ting and receiving valves, extra coils, headphones, key
and stethoscope, the latter to be used instead of
phones in rainy weather. Three widely spread legs so
brace the receiver that keying and copying may be
accomplished without vibration.

The Byrd expedition maintains a daily schedule
with Fred Roebuck at the San Francisco Examiner
station, KUP, formerly 6ARD, and communicates with
amateur stations all over the world. 34.05 metres is
usually used for this long distance communication and
amateurs are much enthused over the prospects of
being chosen to relay official traffic.

& &
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Frame Aerial Facts

Franie aerials are coming rather to the fore again
now that screen-grid valves and better means of R.F.
amplification are available. Apart from their use in
portables, they are popular with the owners of fairly
expensive “trans-portable” who dislike trailing an
aerial lead-in from room to room.

Nevertheless, I have recently come across some
really ghastly examples of frames, and I suppose they
must be excused by the fact that their constructors
have never before had occasion to use aerials of the
“pocket handkerchicf” type.

Here are some facts about frames on which to work
when building a frame aerial.

The signal current produced in the winding of a
frame is proportional to (amongst other things) the
dimensions and the number of turns of wire. It is
also inversely proportional to the wavelength.

It is really bad practice to put on the turns of wire
pile-fashion, without making any attempts at accurate
spacings, and the wire itself should be of fairly thick
guage and well insulated. Litz wire is particularly
suitable, for the multi-strand formation cuts down
the high-frequency resistance.

B.ESS.
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are exchanging traffic with ships, with New Guinea
and with coastal radio stations. Others again are
listening-in to the latest Press news from England
and the Continent, or are receiving messages from
experimental short-wave stations in Europe, America
and the East.

Day and night messages are flashed from all parts
of the world to be picked up by the ever-waiting op-
erators at the A.W.A. Receiving Centre. A touch of
a key—a depression of a switch—and the largest trans-
‘mitters in Australia can be put into action, causing
messages to be transmitted from La Perouse, via Pen-
nant Hills, to England or America.

The following nine services are operated at La
Perouse :—

The Beam Feeder Service from Melbourne.

The Coastal Radio Service, communicating with

the coastal radio stations at Brisbane, Adelaide,
Perth and Townsville.

Radio service with Suva, Fiji.

Island Radio Service, communicating with New
Guinea and Papua.

Marine Wireless Services with ships at sea.

Short-wave and Long-distance Marine Services.

The Trawler Telephony Service for communicating
with trawlers operating off the N.S.W. coast.

The reception of Press messages from the British
high-power station at Rugby, and from sta-
tions in other parts of the world.

The reception of broadcast programmes from Great
Britain, the Continent of Europe and America,
re-broadcast by Australian broadcasting sta-
tions.

Messages from the company’s island radio station
at Rabaul, New Guinea; the A-W.A. Fiji stations and
the Beam Feeder transmitting station at Braybrook,
Melbourne, are received at lLa Perouse and auto-
.matically relayed to Wireless House, York Street,
where they may be automatically recorded by mechani-
cal means or aurally received.

The electro-magneétic principles discovered by Oer-
sted and Faraday a century ago; the experiments of
Joseph Henry, and the discoveries of Lord Kelvin,
the mathematical predictions of that brilliant physicist,
James Clark Maxwell, and the laboratory work of
Henrich Hertz, in 1886, verifying Maxwell’s deduc-
tions, were milestones in the evolution of the theory
of radio telegraphy, even though many of these scien-
tists were not at the time aware of the uses to which
their theoretical discoveries were to be applied.
Branly, Lodge and Popoff, noted men of science, were
also instrumental in advancing experimental wireless.

It remained for Marconi, however (then a youth
of twenty-one years of age), in 1895 to follow on the
work of these men and by a few years’ experimenting
to devise a practical system of communication over
a distance, without the use of wires. A stroke of
genius, and the result—a new science which was des-
tined to have a greater effect on man’s activities than
any invention, excepting probably printing, of the
preceding nineteen centuries.

For the last eighteen years, Mr. E. T. Fisk, Manag-
-ing Director of AW.A., has consistently worked in de-
veloping every phase of wireless in Australia, and his
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world-famous experiments in initiating radio com-
munication between Australia and England and his ap-
plication of radio to Australia’s needs have placed
Australia in the forefront of radio progress. During
the past year the receivinig station at La Perouse has
become known throughout the world for the many
noteworthy interceptions carried out by the station.
Of particular interest to Australians was the recep-
tion of the “Southern Cross” messages. From the
time Squadron-Leader Kingsford-Smith left San Fran-
cisco until he reached Australia, operators at La Per-
ouse were in touch with the ’plane, and in this achiev-
ed a record in ’'plane-to-earth communication.

The apparatus in use at La Perouse has success-
fully received messages from Australian ships trans-
niitted from the docks at Tilbury (London), and also
messages from ships in harbour at Vancouver and
San Francisco, as well as maintaining communica-
tion for the whole period of the voyage to and from
Sydney.

The recent telephony tests between Sydney and
Schenectady, New York, and Sydney and Java, carried
out by Mr. Fisk, were effected through the La Per-
ouse station so far as concerned the reception of the
voices at the Sydney end, while the transmissions were
accomplished through the new 20 k.. transmitters
at A.W.A. Radio Centre, Pennant Hills. The whole
of the modern wireless equipment at both La Perouse
and Pennant Hills, was designed and manufactured
by Amalgamated Wireless (A/’sia.) Ltd.
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comes primarily only a question of moving a couple of
clips to a pre-determined position and a retuning of
the circuit by means of the condeunser.

Now for the rest of the circuit:

The chief details are shown in Fig. 2. When the
power supply, derived from a step-up transformer, is
applied to the terminals as shown, it is obvious that
sundry alterations must bhe made to our circuit of
Fig. 1.

First of all, a “good” condenser must be placed in
the lcad to the plate.  The reason for this is obvious
because were it not there the coil would simply be
short-circuiting the whole power supply which would,

x
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to say the least, cause fireworks. The “plate-stop-
ping” or “plate-blocking” condenser should be of a
good, reliable transmitting make to carry anything
over comparatively low power. It is realised that the
latter statemient is impossible of definition. The aver-
age Australian amateur uses a 73 watt valve for trans-
mitting ; this does not, however, mean that he trans-
mits with a power of 7% watts. Oh dear, no!

The poor little 73-watter is loaded and loaded with
power until the plate is blushing (literally, not meta-
phorically!) under the burden of ffty, seventy, or
ninety watts. Indeed, many amateurs regard, seem-
ingly, their transmission as a failure unless the plate

of their valve is glowing nearly as brilliantly as the.

filament. So it is obvious that the capacity and in-
sulation value of the plate blocking condenser is not
safe if limited by the rated value of the transmitter.
However, a good receiving type condenser will stand
up to all requirements when reasonably low power is
used. )

Just as the plate-blocking condenser is placed in
the plate-coil lead to prevent the power .from break-
ing into the coil circuit, so must a radio-frequency
choke be placed in the plate-power lead to confine
the radio-frequency current to its destined path. It
will be remembered from earlier articles that con-
densers block direct or low-frequency alternating cur-
rents while by-passing high-frequencies, while chokes
act in the opposite way.

This is all that needs description in the circuit
shown in Fig. 2. All of the other parts have been
well labelled, and a description of thetr uses given in
earlier articles. It should, however, be carefully noted

Monday, 1st April, 1929.

that the power supply in Fig. 2 is “shunt-fed”; that is,
the power is connected in parallel with the valve. An
alternative method of feed is in use, known as “series-
feed,” when the power is in series with the plate cir-
cuit as shown in Fig. 3.

From a consideration of Figs. 2 and 3 it is obvious
that the plate stopping condenser used in the shunt-
fed circuit is not required in the series-fed type. A
condenser is, however, required in the latter (series-
fed) type in the plate coil feed, as shown across the
power supply, to prevent short-circuiting the high
voltage supply and to provide a low resistance leak-
age path for the high-frequency currents in the prim-
ary coil. Choke coils are used, as shown, to keep the
radio-frequency oscillations out of the power supply.

All in all, shunt-feed is preferable to series-feed,
inasmuch as the former gives a greater measure of
safety to the operator—no small matter when high
voltages are being used. In series feed the helix and
tuning condenser are both “alive” at the potential of
the applied power, and adjustment to either compon-
ent may become dangerous.

As for the aerial circuit, all that needs to be said
is that it usually contains a separate helix, coupled to
the main coil of the transmitter, and tuned with a
condenser. If an indicating ammeter of the thermo-
couple or hot wire type be used, it may be placed
in the aerial or in the earth lead. From a point
of view of protection to the meter the latter posi-
tion is preferable. Coupling between aerial and
plate-grid coil should be variable, and the condenser
should be of a type to stand the applied radio fre-
quency current without leakage.

Relative to the Colpitts circuit in its simple form,
all that needs to be known can be gathered from the
preceding remarks. It only remains to be emphasised
with the exception of the difference shown in Fig. 1,
that, fundamentally, the circuits are precisely similar
and the remarks made as to the operation of the one
apply with equal strength to the operation of the
other.

Continuing the discussion on the various trans-
mitting circuits in general amateur use, one reaches
now the Meissner and the “Tuned-grid Tuned-plate”
transmitters. It has been shown how the Hartley and
Colpitts circuits closely resemble one another. In
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substitute a detector
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The rotor coil L4

of the catwhisker
variety, with one of
the many excellent
synthetic minerals on
the market. “Hert-
zite,” “Mighty Atom”
and “Neutron” are
some of the  trade
names under which
these crystals are
sold. Such a detector
may  be mounted
quite easily on the
front panel, where it

is made by winding
34 turns of the same
wire on a 1%-inch
length of 3in. diameter
cardboard tube. Start
cluse to the edge, wind
on 17 turns, leave a
gap of #in., wind an-
other 17 turns, and fin-
ish off. A long piece of
thin flex is attached to
each end of this coil
and holes are pierced
for the spindle. It

will be readily adjust-

should be superfluous

able.

Construction of
Coils.

Really the only
parts of the Selecti-
max that require any
detailed  description
are the coils. They
are the heart of the
set, and so must be
constructed with a
due regard to accu-
racy. Let us consider
them in the order in

to mention that all
coils should be wound
in the same direction.

In our set, a 6-
inch length of %-inch
brass rod was used
for the spindle, and
the rotor coil secured
to it by means of a
piece of heavy wire,
which was soldered
to the spindle inside
the rotor coil and
beut tightly round
the edges of the card-

which they are num-
bered in the diagrams
Figs. 1, 2 and 3.

L1 and L2 form,
with  the variable
condenser C, a trap
circuit, which may be
used or not, as circumstances demand. Take a 2-inch
length of the 4-inch diameter cardboard tube, and
wind on it 45 turns of the 24-gauge double silk-covered
wire. This winding will occupy a space of approxi-
mately 13-inches. Leave 6-inches or so of wire at
each end for external connections. Now wrap a
piece of heavy paper or tape about %-inch wide round
this winding, in the middle of it. Over this tape,
wind a new coil of 10 turns, sccuring each end with
a dab of sealing-wax, and leaving 6-inches for con-
nections, as before. Note that this last coil is quite
separate and distinct from L2Z; it is wound over it,
with the paper acting as insulation between the two
windings. L1 is the pick-up coil of the trap, while
1.2 is the tuned rejector coil

P2 A E A2

L3 and L4 form the stator and rotor, respectively,
of a simple variometer, with which all tuning is done.
For L3, take a 4-inch length of the 4-inch diameter
tube and, starting 3-an-inch from one end, wind on
15 turns. Leave a gap of 2%i-inches, then continue
the winding for another 15 turns. Finish the winding,
and leave some of the wire over for connections.
Pierce two holes diametrically opposite in the centre
of the tube for the 2-inch spindle, and attach two
small brackets to the bottom of the tube so that it
may be screwed down to the baseboard.

Fig. 2.— This pictorial diagram shows the positions of the various
parts and the wiring—what there is of it!

board tube on which
A

the rotor coil is
wound.

Five terminals are
mounted on a small
bakelite strip, which
is screwed down to
the baseboard, and the coils are mounted in the posi-
tions shown in the pictorial diagram, Fig. 5. The
actual wiring is simplicity itself. One end of the pick-
up coil L1 goes to terminal Al, and the other end
to terminal AZ, to which the top end of the stator
coil L3 also is connected. The two ends of the tuned
trap coil L2 are connected to the terminals of the vari-
able condenser C. Terminals E and Pl are coinnected
together, and one of the flexible leads (it doesn’t
matter which) from the rotor coil 1.4 connected to
them. The other flexible rotor conection is joined to
the bottom end of the stator coil L3, and this point
is also connected to one terminal of the crystal de-
tector, D. The remaining terminal of the detector
is connected to the terminal P2.

For operation at a time when interference is not
being experienced, the aerial is connected to terminal
AZ, thus cutting the trap out of circuit. When high
selectivity is desired, connect the aerial to terminal
Al, when the trap is in circuit. The earth wire is
joined to terminal E, and the headphones or loud-
speaker to P1 and P2, The required station is tuned
in by means of the variometer dial, while the inter-
fering station is eliminated by rotating the condenser
dial, at the same time re-tuning slightly with the
variometer with the aerial on terminal A2, the con-
denser dial has, of course, no effect whatever.
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\ RAI]I[] BATTERIES
S‘?l“amd the test

of TIME

PR-ICE.

Time is the Great
Leveller. The value
of a Radio Battery is
measured by the time
of its usefulness and
efficiency during that
time.

By efficiency it is under-
stood that nothing less than
100 per cent. is worth
while. It must deliver all
that is called upon it to do
to make your set function with precision and clarity. It is the most vital part of
Your radio equipment.

With a “SIEMENS” Battery you get long life, plus 100 per cent. efficiency. A “Sie-
mens” is constructed to deliver these two essentials. A specially prepared Electro-
lyte is employed to overcome rapid deterioration. .
The moment you install “SIEMENS” *as part of your radio equipment you will begin
to know what efficiency really is, and after months of heavy duty you will discover
how economical, too! Cut out Battery trouble—hook up to Siemens.

BE SURE TO INSIST ON

ACCREDITED

TERMS

ON SALE RADIOC
AT ALL DEALERS
= I E M E N 2
DEALERS. FOR
TRADE

RADIO BATTERIES

SIEMENS (AUSTRALIA) PTY. LTD.

132/4 CHARLOTTE STREET, BRISBANE.
Sydney, Melbourne, Newcastle, Adelaide, Hobart.
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Dear Radioites,

The Advertising Manager has gone away for a week. The
boss says we've got to do this week’s advertisement, We don’t
know a thing about advertising, so all we can tell you is what we
know about the battery we're selling. It’s a great thing to have
confidence in what you're selling. We have confidence in
Clyde because we know from long experience it's a darned good
battery—and we know how it's made at the factory.

We know the months of patient research and testing that
went on before the plates in the Clyde Battery were brought up
to their present-day standard. ‘That means that if you give a
little care to your Clyde, those extra solid plates will never
buckle. A little distilled water and a recharge occasionally is
all that’s needed. The carrying handle makes transportation
simple. The exhaustive processes that the wooden separators
go through to make them sturdy and acid-resisting mean
exceptionally long life in the Clyde. That hard rubber case
is absolutely non-leakable. You can put a Clyde anywhere in
the house and have no fear of the acid spilling and ruining
something.

There’s lots more we could say, but this is all we’ve got
time for. We're far too busy writing up orders.

P.S.—Here's some of the
things the Advertising Mana-

ger writes about Clyde Bat- THE CLYDE BATTERY SALES STAFF

Yours for a good battery,

teries. They're all true, of
course, but we couldn’t think
of them.
DEPENDABILITY
PERMANENT POWER
LONG LIFE
DURABILITY

RUGGED POWER
NATURAL FORCE
MORE POWER TO YOU

Etc,, Etc.

RADIO BATTERIES

i THE CLYDE ENGINEERING CO., LTD.
Brisbane Branch: 115 Albert Street, BRISBANE. Telephone 1425.
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