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two 60-volt blocks, or
to obtain 135 wvolts
from three 45-volt
units. The latter
scheme is recommen-
ded, as the results
are slightly better
with the increased
voltage.

Either three stand-
ard-size 1%-volt dry
cells or, preferably, a
4 -volt accumulator
may be used as an
“A” battery. As the

total filament cur-
rent is less than a

quarter of an ampere,
the accumulator, if
one is used, can be
of small capacity—

say 20 ampere-hours,
actual rating. Three
43-volt, or two 6-volt
“C"” batteries are re-
quired in order to
supply the requisite
negative grid bias for
the audio valve, the
current - consumption
in this case being
practically mil.
Referring to the
pictorial diagram, it

= QUTPUT +

FIG. 3.—The circuit in diagramatic form. The connections of the alternative aerial
terminals are shown, this feature providing a simple means of connecting and discon-
necting the wave-trap, as desired.

permanently to the set, each of its wires being con-
nected directly on to its destination. This system not
only saves time and money, but makes a better job
electrically, since the number of clamped connections
—which muyst always be regarded as a potential source
of trouble—has been reduced to a minimum. Two
aerial terminals are provided; when the aerial is con-
nected to the right-hand one (looking from the back)
the wave-trap is in circuit; when connected to the
centre terminal, the trap is cut out of circuit auto-
matically. This system obviates the need for switches
of any description, and is a very sound one in practice.
To the positive (4) “Output” terminal a flexible lead
is joined, in addition to the “~120” battery wire. This
is fitted with a lug, and is to be attached to the screen-
grid terminal which projects from the side of the
Philips B-443 Penthode valve. The wiring is car-
ried out with Chromax insulated wire, which is a solid
tinned copper wire with an easily-removed coloured
covering. All connections that are not firmly clamped
under terminals are soldered.

Operation.

For best results from the Victory Two—and, for
that matter, from any receiver incorporating a Pen-
thode valve—a comparatively high voltage must be
applied to the plate of the amplifier. This does not
mean that the “B” battery consumption of the Vic-
tory Two is heavy—far from it. Using a voltage of
120, the total plate current consumption of the set is
only 12 milliamperes, a current that can quite econ-
omically be supplied by the ordinary heavy-duty “B”
batteries. The constructor is left with the choice of using

will be seen that the
seven wires compris-
ing the battery cable,
which emerges from
the set at the left-hand rear edge of the baseboard,
are all marked with indicating letters showing the
battery terminals to which they are to be connected.
Fach wire is, of course, of a different colour, and in
our set we used the following system: Red for “A-+";
black for “A—"; white for “B—"; purple for “C+";
blue for “C—"; vyellow for “B-223"; green for
“B+120.” Different makes of battery cable show
different colour combinations, and it is, of course, im-
material as to which particular colour-coding system
is adopted, as long as the colour which is “A~" in
the set goes to “-" on the batteries, and so on.

Just to make the various battery connections quite
clear, we will mention that the wire marked “A+" is
connected to the positive terminal of the 4-volt “A”
battery; the one marked “A—" to the negative ter-
minal of the same battery; “B—" to the negative ter-
minal of the “B” battery; “B-+223" to the 223-volt
point of the same battery; “B-+120” to the maximum
“B” battery voltage available (120 or 135, as the case
may be); “CH” to the positive terminal of the “C”
battery; and “C—" to the “—" terminal of the “C”
battery (this wire is varied until the point for best
operation is determined—a voltage of minus 12 is
about right).

The valves are inserted in their sockets—the Philips
A-415 in socket V1, and the B-443 in V2—and the
flexible connection already referred to is connected to
the extra terminal on the latter valve. The aerial is
taken to the centre terminal (so that the wave-trap
will be cut out), the earth to the terminal so marked,
and the loudspeaker to the two “Output” terminals.
With the battery switch in the “on” position, the re-

EARTH. AERIAL. AERIAL.
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action condenser is turned towards
maximum (plates in mesh) until the set
oscillates, a condition which will an-
nounce itself by a thump, followed by
a soft hissing sound. Now the tuning
condenser C3 is slowly rotated until the
whistle of a station is picked up, when
the reaction condenser C2 is retarded
(plates turned out of mesh) until oscil-
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lation just ceases and the transmission
is clear. After that, a slight re-tuning
of both these dials will bring the signals
up to their maximum point.

Should interference be experienced
from the local station—and most likely
it will be if the constructor lives within
a 10-mile radius—the wavetrap is
brought into action by moving the aerial to the outside
aerial terminal.  Condenser Cl, which is the trap
condenser, and not a tuning control, is then varied
slowly until the interfering station is eliminated or re-
duced to minimum strength. When that has been
done, the distant stations may be tuned in as we have
just described. When using a trap of this type, it
is often found that the receiver shows a reluctance
to oscillate on stations which are higher in wavelength
than the interfering station. For instance, if the wave-
trap is set to eliminate 4QG, some difﬁculty may be
found in tuning-in 2FC and 3AR. = This peculiar ef-
fect is overcome by a slight adjustment of the wave-
trap dial. Should the set still refuse to oscillate on
the higher wavelengths, the “B--22%” tapping should

3"
é Lo o
411 | ‘!4_." éy?." ‘L 4"
EYALE
12
e e % o o
FIG. 5.—How to lay cut and drill the bakelite panel. The holes

for securing the two dials are not shown, as they may be marked
directly from the templates which are always supplied.

connecting wires, and the indicating symbols on
the list of parts,

Ce
FIG 4.—The heavy black lines in this picterial diagram represent the various

8- B+22% C- A+ A B+i20

e comp ts corr d with
Note the flexible lead which is to be connected to the extra
terminal on the side of the Penthode wvalve.

be transferred to the 45-volt point of the “B” battery.
Be perfectly sure that the additional primary coil is
connected correctly; a reversal of this coil will result
in very poor reception of the Interstate stations, al-
though it will have little or no effect as far as nearby
broadcasters are concerned.

Ordinary Valves Work Well.

Those of our readers who do not feel inclined at
the moment to go in for the Penthode valve, can be
assured that the Victory Two is well worth building
for use with the ordinary type of valve in the audio
socket. In fact, the initial tests of the receiver were
carried out with this type of valve, and no difficulty
was experienced in tuning-in the main Southern sta-
tions at fair to good loudspeaker strength while the
local station was on the air. Late in the evening, in-
deed, the volume from 3LO Melbourne was all that
could be desired for an average-sized room, and the
tone quality was excellent.

The inclusion of the Penthode naturally boosts up
the signal strength tremendously, fully bearing out
the manufacturers’ claim that the use of the B-443 -
makes a second audio-frequency stage unnecessary.
Fortunately, no alterations in the wiring are called
for when it is desired to change from one type to the
other, with the exception of the flexible-. screen-grid
connection which may be tucked out of the way when
the ordinary type of valve is used.

Parts for the ‘Oictory Two

1 Rubber-covered battery cable, 7 wires, B.

2 Jackson .0005-mfd. SLF variable condensers, C1, C3.
1 Jackson .00025-mfd. variable condenser, C2.

1 Wetless .00025-mfd. type B grid condenser with clips, C4.
1 Wetless Reinartz tuner, L1, L2, L3

1 Bakelite tube, 3 x 2 inches diameter, L.

4 OQunces No. 26 D.C.C. wire, L

1 De Jur 5-megchm grid leak, RI1.

1 Amperite, type 1A, R2.

1 Cutler-Hammer battery switch, S.

1 Philips audio transformer,

2
1
1
1
)
5

A.W_.A, non-microphonic valve sockets, C1, V2.
Bakelite panel, 21 x 7 x 3/16-inches.

Stained wood baseboard, 20 x § x 7/8 inches.
Bakelite terminal strip, 4 x 3 x 1/8-inches.
Bakelite terminal strip, 23 x % x 1/8-inches.
Belling-Lee metal terminals: Aerial, Aerial,

Earth, Out-
put4-, Output—.

2 Emmco bakelite de Luxe dials, clockwise, black.

1
1

Large bakelite knob with pointer (for reaction).
Coil (10) feet) Chremax hock-up wire.

Accessories:

1 Philips B-443 Penthode valve.
1 Philips A-415 valve.
1 4-volt “A” battery.

-
r
a
3

60-velt “B” batteries (or 3 45-velt).
4}-volt “C” batteries (or 2 6-velt),
Loudspeaker, aerial equipment.
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condition is reachecd thc speaker sounds so loud as
to be undesirable.
Anode Bend Rectification.

The second method of rectification, viz., anode bend,
needs no grid condenser, but the grid is adjusted to be
of suitable negative value compared with the fila-
ment by means of a grid bias battery. This method
should be used when the signal is a strong one, par-
ticularly when high-frequency amplification is em-
ployed.

Audio-Frequency Amplification.

As explained in the last section, the current ob-
tained, after the detector valve has functioned, is an
audio-frequency current, or, as it is often called, a
low-frequency current, and represents very closely the
sound in the studio. It is usually strong enough to
work a pair of telephones, which are sensitive in-
struments, but is incapable of working a loudspeaker,
as the sound energy required for this is enormously
greater than that required for a pair of telephones.
It is necessary therefore to magnify or amplify this
audio-frequency current. In doing so, to avoid dis-
tortion the amplification must Be carried out in such
a manner that the increased signal differs from the
original only in being larger. To appreciate what this
means, one must recall that sound is caused by a rapid
vibration of air particles and the pitch of a note is
fixed by the frequency, that is, the number of vibra-
tions per second. Instrumental notes have pitch fre-
quencies from 25 to 3,500 per second, but no note is
a simple vibration of one frequency but a combination
of vibrations at frequencies which have a simple re-
lation to one another. The lowest, called the funda-
mental, gives the pitch, while the others, called har-
monics, give tone of quality, and cause the sound of
one instrument to differ from that of another, although
the fundamentals in each case have the same pitch.
The frequency of audible harmonics may be as high
as 10.000 per second, and thus we mayv say that musi-

. cal vibrations have a frequency range from 25 to 10,000
cvcles per second.

Therefore the requirements to avoid distortion are:

(1) That all electrical currents corresponding
to notes from 25 to 10,000 cycles shall he
amplified equally;

(2) That the anparatus used shall not introduce
notes not in the original broadcast.

A very satisfactory method of audio-frequency am-
plification is to connect two valves by means of an
aundio-freauencv transformer.  Good results can be
obtained only if th~ transformers used are built of
the hest materials obtainable, carefully tested before
during and after assembly.

The Audio-Frequency Transformer.

An audio-frequency transformer consists of two
windings on an iron core: one, called the primary
winding, is connected in the plate circuit of a valve,
and the other, called the secondary, is connected to
the orid of the following valve. To function properly
the iron core must he of adequate cross section, and.
further, there must he a sufficiently large number of
turns in the primarv winding. This is expressed tech-
nirallv hv saving that the primary must have hioh
inductance. sn that even for the lowest note considered.
the primarv “impedance” i< hieh compared with that
of the precedine valve, This heing so. the voltage of
the sional acrerss the nrimarv winding corresponds
very closely fo the original sound in the studio. The
secondary winding, however, is made with more turns

than thc primary, so as to increase the signal voltage
impressed on the primary. The step-up thus obtained
in the case of the best audio-frequency transformers
is 3% times. This figure cannot easily be increased,
because the size of a transformer is limited by the
price and the space available in receivers. Trans-
formers larger than this are not commercial proposi-
tions. It follows, therefore, that having fixed the size
of the primary winding as large as permissible the
size of the secondary is limited by the space available.
But there is in addition a serious defect. As explained
later, it is necessary that no current shall flow in the
secondary winding, as any such current automatically
reduces the inductance of the primary winding. If
the secondary winding is increased too far, local cur-
rents are set up, usually called “capacity currents,”
which again have the effect of reducing the primary
inductance.

One end of the secondary winding must be con-
nected to the grid of the following valve, and the
other end, through a suitable grid bias battery, to the
negative end of the filament. The grid bias voltage
must be chosen so that the grid never becomes posi-
tive even with the stronger signal impressed upon it.
Otherwise grid current will flow in the secondary
winding, causing a reduction in the primary induct-
ance of the transformer and partial rectification in the
a.f. valve, with consequent distortion. Moreover, the
grid bias must he adjusted to suit the high tension

voltage.
& & 4 & &

HINTS ON THE USE OF THE PHILIPS
PENTHODE TYPE B-443.

(Issued by the Technical Department, Philips Lamps,
Limited.)

Type B-443 is a five-electrode valve using new prin-
ciples for audio amplification. The power-output is
phenomenally high when plate-voltage and plate-cur-
rent are considered. The valve works well at a plate
voltage of 90-150 volts.

Owing to the high gain obtained in the valve, it
is not necessarv in most cases to use a conventional
two-stage amplifier, as the energy obtained from the
detector valve, after passing through a Philips Type
4003 audio transformer, is quite sufficient, when ampli-
fied by the Penthode, to sunply a large output. If two
stages are used, care should be taken that the audio
input to the Penthode is low.

The amnplifier which precedes the Penthode should
be of good design, and if a transformer is used it
should he of very good quality. The Penthode trans-
fers power to the loudspeaker, irrespective of fre-
quency; therefore, a high-pitched whistle, which or-
iginates in the amplifier and spoils reproduction, but
is not otherwise apparent when using a standard valve,
mav be quite pronounced with Type B-443.

The extra terminal on the valve base should be
connected directly to the “B” battery at the same po-
tential as is applied to the plate, otherwise standard
connections are used.

BACK NUMBERS OF “O.R.N.” WANTED.
A SUBSCRIBER is prepared to give 1/- a copy for

tha following back numbers of “The Queens-
Jand Radio News,” in order to complete his volumes.
Nos. 3, 4, 6 and 8 of Volume One, and No. 11 of Vol-
ume Two. Apply “Back Number,” Box 1095N, G.P.O,,
Brisbane.
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Short Wave Activities

More Observations on the Short “Wavelengths, culled from the
Log of & W. Nolan_

how truly wonderful short wave radio
# work is in about four months’ time, when
it is anticipated anyone will be able to
ring up London on the ordinary tele-
phone. The company responsible for this
remarkable step, as far as can be gathered from con-
versations over the air, is Amalgamated Wireless
(A’sia) Ltd., of Sydney. This company's station, ZME,
appears to he marking time while awaiting word from
the British Postal Departiment that they are ready
to carry on tests. This is all that can be said about
the matter at present.

On November 28th, 2ME tested duplex telephony
with ANE, Java. 2ME also relayed a London orches-
tral item. 3ME, Melbourne, relayed 3LO on 32 metres
for a week, then went up to 60 metres. At 11.10 p.m.
on the 28th, 5SW, Chelmsford, broadcast a record
sung by the great Chilliapin. Paris has been testing
on a new wavelength; speech only has been used.
This station (FL) has been on the air on five different
occasions lately.

On the 5th of December, 2ME and ANE held dup-
lex telephony tests. 2ME mentioned that they use an
cleven-valve receiver, which I took from the conversa-
tion to be a portion of the Beam receiver. Mr. Percy
Farmer (who spoke) said that they could do almost
as well with a screen grid valve and detector. By the
way, we use the good old detector and two audios;
anything I can’t get on the speaker with this, I usually
let slip by.

7DX Hobart and 3GR Bendigo have been doing
some two-way phone recently. 7DX comes in well at
a steady RS, while 3GR fluctuates slightly between R6
and RS.

From 6 to 7.15 p.m. on December 11th., we heard
the following: “Hallo 2ME; this is AGB2, Berlin, call-
ing you.”

“Hallo AGBZ2, this is 2ME Syduey calling you.”

2ME: “Your voice is very drummy and hard to
follow.”

AGB2: “I can’t get you too well, either.”

2ME: “One moment—is that better?”

AGB2: “Yes, how am I coming in now?”

2ME: “You are much clearer.”

At the conclusion, 2ME said they would try and
arrange for a speaker of German to be at the station
on the 12th at 0730 G.M.T., or 5.30 p.m. Syduey time.
As soon as they had finished with the German station,
2ME commenced tests with Suva, Fiji, on telephony.
Suva was very clear and twice the strength of 2ME
at this particular hour. On the 12th, 2ME and VPD
(Suva) were again testing, and AGB2 also linked up
with the Sydney station until the German developed
trouble and closed down. The Cuban station, PWAA
bangs in here on 27 metres. ANE, Java, was over-
heard saying that the Philips people have constructed
a new high-powered short wave broadcast station,
which will be in operation shortly on the Holland—

Javg service. PHI is the call. AT Java, a “beam”
aerial was built pointing northwards, in order to
receive U.S.A,, but with a negative result, Accord-
111g.1y,. another similar aerial was constructed, this tinie
pointing due south, with the result that signals from
the United States are audible over a period of one
hour each day.

On the 13th, AGB2 and 2ME were heard on duplex
telephony, a German interpreter being located at 2ME.
AGB2 speaks a certain amount of English also, and
it was amusing to listen to the system adopted by
each station when they could not understand one
another. The speaker simply whistled the doubtful
words in Morse code, so that there could be no possi-
bility of error.

6WF, Perth, is still coming in regularly with very
good quality, 5SW gave a bulletin concerning the
King’s health on December 12th, and played “In a
Monastry Garden.”

Among the Amateurs.

Static has ben giving the amateurs a very uncom-
fortable time lately, and scathing references to it are
heard on all sides. 7DX was the first Australian
station heard using the new Australian intermediate—
“VK”—which replaces the old “ca”. 4PN, not to be
outdone, went back at him as “vk—4PN.” 7LJ is put-
ting out some fairly good phone, and 7BQ comes in
very well. 4RM was busy last time I saw him, remov-
ing paint from his short-wave transmitter; the photo-
grapher painted it for him! (The “paint” referred to
is a whitish substance used by the “Radio News”
photographer to deaden the reflections when photo-
graphing polished metal panels. No charge is made
for the “paint,” but the owner has the pleasure of
cleaning it offt—Tech. Ed.). He will be on the air
soon, and would like reports on his signals. 4NW
is rebuilding his station; he has been heard lately in
Wales, England, and Germany. 4AB is busy building

FOR SALE

Complete Transmitting and
Receiving Station

4PN

" 3 Transmitters, 4-valve Screen Grid Receiver,
all Batteries, Aerials, Meters, Transformers, Rec-

tifiers, etc.
£35 Nett
£8 Deposit—easy Terms to Suwit

cApply RUSSELL ROBERTS
Tivoli Theatre - BRISBANE
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“Revised,, €6
List of ~

signals in response to requests from many readers.

Q” SIGNALS

In our issue of September, 1928, we published a list of the existing “Q”

We intimated, however,

that a new and revised list had been prepared, and that this would come into
force on the first day of 1929. The new list is published below, and it will be
seen that it bears little resemblance to the old one, the meanings of many of
the abbreviations having been altered completely. For this reason, one must
forget the old signals, and learn the new list in its entirety.

Signal, | Question, | Answer.
QRA. What is the name of your station? The name of my station is......
QRB . At what approximate distance are you from The approximate distance between our statious
nry station? 1S...... nautical miles (or...... kilometres).
QRC By what private company (or Government ad- The accounts for charges of my station are
ministration) are the accounts for liquidated by the...... private company (or
charges of your station liquidated? by the government administration of....).
QRD - Where are you going? I am going to......
QRE , What is the nationality of your station? The nationality of my station is...
QRF Where do you come from? I come from......
QRG Will you indicate to me my exact wavelength Your exact wavelength is...... metres (or......
in metres (or frequency in kilocycles)? kilocycles).
QRH - What is your exact wavelength in metres My exact wavelength is..... metres (frequency
(irequency in kilocycles)? | ... kilocycles).
QRI - Is my tone bad? Your tone is bad.
QRJ Are you riceiving me badly? Are my signals I cannot receive you. Your signals are too weak.
weak?
QRK Are you receiving me well? Are my signals I receive you well. Your signals are good.
good?
QRL . Are you busy? I am busy. Or (I am busy with...... ).
Please do not interfere.
QRM Are you being interfered with? I am being interfered with.
QRN Are you troubled by atmospherics? I am troubled by atmospherics.
QRO - Must I increase power? Increase power.
QRP | Must I decrease power? Decrease power.
QRQ . Must I send faster? Send faster (...... words per minute).
QRS . Must I send more slowly? Send more slowly (...... words per minute).
QRT Must I stop sending? Stop sending.
QRU - Have you anything for me? I have nothing for you.
QRV " Must I send a series of V’s? Send a series of V’s.
QRW* Must I advise.,..... that you are calling him? Please advise...... that T am calling him.
QRX Must I wait? When will you call me again? Wait until I have finished communicating with
...... I will call you immediately (or at.
o’clock).
QRY Which is my turn? Your turn is No....... (or according to any other
indication).
QRZ By whom am I being called? You are being called by......
QSA What is the strength of my signals (1 to 5)7 The strength of your signal...... (1 to 5).
QSB Does the strength of my signals vary? The strength of your signals varies.
QscC Do my signals disappear entirely at intervals? Your signals disappear entirely at intervals.
QSD Is my keymg bad? Your keying is bad. Your signals are unreadable.
QSE - Are my signals distinct? Your signals run together.
QSF - Is my atitomatic transmission good? Your automatic transmission fades out.
QsSG Must 1 transmit the telegrams by a series of Transmit the telegrams by a series of 5, 10 (or
, 10 (or according to any other indi- according to any other indication).
cation) ?
QSH Must I send one telegram at a time, repeat- Transmit one telegram at a time, repeating it
ing it twice? twice.
QSi Must I send the telegrams in alternate order send the telegrams in alternate order without
without repetition? repetition.
QSJ What is the charge to be collected per word The charge to be collected per word for...... is
-~ for....... including your internal tele. (  ...... francs, including my internal tele-
graph charge? graph charge,
QSK Must 1 suspend traffic? At what time will Suspend traffic. I will call you again at......
you call me again? (o’clock).
QsL’ Can you give me acknowledgment of receipt?

I give you acknowledgement of receipt.
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In other words, a cer-
tain speech sound may
have a fundamental of

AERIAL :7 300 vibrations per sec-
ond and a number of

harmonics of say 600,
000, and 1500 vibrations,

VOICE
MAGNIFIER

TRANSMITTER
EQUIPMENT

or cycles, per second.
The timbre of a sound
or its complete tone is
governed by the relative
amplitudes of the funda-

\
MICROPHONE

mental and its associated
; harmonics. Decrease or
= increase the relation of
the fundamental and

SIMPLIFIED SKETCH OF RADIQ TRANSMITTER.
The microphone converts sound waves inte electrical vibrations, which are passed to the
voice magnifier or amplifier. Here the fundamental and harmonic amplitudes often are

changad.

aural fancy has led to design of equipment that im-
pairs the reproduction of a soprano’s voice. There-
fore, we see that the reasons for the enigma are both
physical and electrical.

It may sound strange to hear that man is more
readily understood than woman, and that for radio
transmission a man’s voice is better than a woman’s.
Nature has so endowed women that they can more
easily pronounce such words as “thin” and “fat,” such
sounds as “th” and “4,” but these sounds are most. dif-
ficult to hear. Dr. K. S. Johnson of the Bell Tele-
phone Laboratories says in his book on telephone
transmission circuits, “‘th, ‘¢’ and v’ are difficult to
hear, regardless of the intensity, and account for over
50 per cent of all the errors oc-

harmonic amplitudes or
intensities, and the tim-
bre of the audible sound
has been changed. Here-
in lies the basis for the
L recognition of the vari-
ous mu;lcal instruments or the recognition of a hu-
man voice. The preponderance, the absence, the vari-
ation in amplitude or intensity, and the number of
harmonics present, provide the distinguishing charac-
teristics hetween musical instruments and the speech
of humans, .

Upon analysis of the voice range of a soprano, it
is found to extend from the “B” just below middle
“C” of the piano to the “F” ahove the second “C” oc-
tave above middle “C” on the piano. Interpreted in
the number of vibrations per second, the range ex-
tends from approximately 240 to 1365. This is the
range of ful_ldamental notes within the range of a
soprano’s voice.  Singing a note within this range
does not mean that only that note is present, as we
hear it. The sound emitted by
the singer contains the funda-

curring in commercial telephone
? Qur radio equip-

systems. . .
ment is very similar to that used W
in telephone practice and effects : x
found in telephone practice hold : 5
true in radio. I o
. 2 7
For a basis for determmn.uz -
why the soprano is not a satis- MAX === = p

factory broadcasting artist, we }
must delve somewhat into the ;
physical and the electrical. [ |
Speech sounds in general are not
simply tones, but on the con-
trary, are quite complex. Analy-
sis of a tone, complex in nature,
shows that what we hear con-
sists of a number of individual
tones of varying intensity. That
is to say, a complex tone or sound
consists of a fundamental tone

-
i
!
|
|

ACTION TAKING PLACE
IN VOICE MAGNIFIER

and a number of harmonics and Fm———— ==
overtones. In contradistinction
to musical instruments such as
the pipe organ and the tuning [, Lo

fork—which instruments produce
pure tones consisting of just one

|
IDEAL |STATE *
UNIFORM RESPONSE  /
]

i
[}
! {IF PRESENT

mental and a number of its asso-

ciated harmonics.
5

closer the fundamental to the
high limits of her voice range,
the fewer the harmonics and,
conversely, the lower the funda-
mental within her voice range,
the greater the number of har-
monics. At all times, however,
we must contend with a funda-
mental and a number of harmon-
ics. The musical value of any
tone or note is due to the pres-
ence of the harmonics. Remove
all the harmonics and the tone
has been changed to a sound de-
void of all mellowness or sweet-
ness or richness. If the original

[
>

( .

'g Analysis has shown that the
&

o)

4

—-—-T“j/“ note is high, such as high “C”

! ATTENUATED sung by a soprano, and all the
harmonics are removed or attenu-

............. B ated or diminished, the final

sound will be a shrill shriek or
whine, entirely unmusical. In

value of vibrations per second, or
frequency—human speech sounds
are quite complex and consist of
a number of values of vibration
per second, or frequencies.

THE AMPLIFIER’S PART

The amplifier or magnifier in the receiver
often attenuates or accentuates as shown,

fact it is not essential that all the
harmonics he removed or dimin-
ished. Accentuation or attenua-
tion of some of the harmonics will
produce disagreeable effects.
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The loss of overtones

and harmonics, and the
accentuation of some of
the harmonics are the
reasons for the defeat of

AERIAL

COMPLETE

RECEIVER._

the soprano as a radio
hroadcast artist. Pres-

ent-day radio instru-

STATION
SELECTING
UNIT

to transmit and respond
faithfully to the over-
tones and high harmon-

AUDIBLE SIGNAL
OR

VOICE AND MUSIC
MAGNIFIER.

-
]
1
1
]
:
ments are not equipped 1
j
1
!
)
L

ics of a soprano’s voice.

A simple example of
this  phenomenon in
everyday radio reception,

LouUD
SPEAKER

is a duet between a tenor
and a soprano, or a bari-
tone and a soprano. In
both instances, the so-
prano’s voice is lost; the
male voice predominates. )

A soprano appearing upon the concert stage sings
to a listening audience. Her voice is carried through
a medium, the air, which does not attenunate or accen-
tuate the frequencies produced by her vocal cords.
Distance will diminish intensity, but wifl not vary the
amplitude relation between the fundamental and the
harmonic frequencies préduced by her vocal chords. The
ear of the audience to whom is conveyed directly through
the air the relative amplitudes of fundamental and har-
monic vibrations, without attenuation or accentuation,
hears the sweetness and richness of the soprano voice.
With tlie air as the only transmitting medium, without
accentnation or attentuation of harmonics, and with
{he wide response range of the human ear, the listener
hears a delightful performance, The same singer, per-
forming over the radio, sounds disagreeable.

The human ear is both a sen-
sitive and an insensitive organ. It

are changed.

SIMPLIFIED SKETCH OF RADIO RECEIVER.
In the station selector or tuner, relative amplitudes of findamentals and harmonics often
2 In the amplifier they are attenuated or accentuated and, in the I
speaker, high overtones and harmonics are not reproduced.

oud-
! ¢ Result—poor reproduction
of the soprano’s voice.

on the fundamental and the harmonic vibrations has
no fixed law, varying with the sound produced, the
characteristics of the instruments, and the person pro-
dycing_ the sound. In some instances, the fundamental
vibration has more energy than the harmonics. In
other cases, one of the harmonics may have more
energy than the fundamental. This should be re-
membered for future reference,

Referring again to the high “C” mentioned in the
preceding paragraph, the first octave above high “C”
would have a frequency of 2048 cycles or vibrations
per second; the second octave would have a frequency
of 4096 cycles or vibrations per second. The selec-
tion of high “C” as an illustration, is based upon a phe-
nomenon most frequently observed. The soprano
when singing in a broadcasting station sounds most
disagreeable when she attempts
to reach the high notes. Mind

is sensitive in varying degree to you, we say that she sounds dis-
pitch, being uniformly sensitive W W W agreeable. 1If listened to person-
to the normal fundamental ranges . = Z = ally in a concert hall, she would
of the soprano’s voice. On the e 5 5 5 doubtless be a delight to the ear.
other hand, the human ear is a 3 o o S Over the radio, however, she is
poor judge of intensity, With re- z 5 gl al poor. The reason for her failure
spect to pitch variations, how- (0%4 20; 40N96 882 over the air is found in the loss
ever, we find a variation of ap- ] ) ; | (total) of the above harmonics in
proximately .3 per cent. as being 1 1 i L the illustration cited or in the
perceptible over a sopraino’s voice @ ' leA_Il-—:IF;EEraLLJJ/g\IEC?ES{ accentuation or attentuation of
range. 'S‘(Jz : \ ARE PRESENT : either one of the two harmonics.
We have said that1 a pure tone ggo P [ 11_____\‘___‘ Ee?;tgialg;yf;ﬁlttuzjs a chal_]gte m_l:,‘he
is not musical, that the sweetness z ! Vo es or intensities
of a tone is found in the combin- mga l AESET-TOU,\?TED ! 1! of the fundamental and harmonic
ation between the harmonics and W8p 3 ;_____‘,___:_______J______‘\‘__{ frequencies. The loss of the above
the fundamental. Now let us sup- EE, i Y : Pt two }‘1‘ar’rynon1cs when she sings
pose that a soprano sings high <w= ! A ! ! high “C” would result in the
“C” This note is of approxim- Wi 0 | 3 loudspeaker reproduction of a
ately 1024 vibrations per second, a ' . N % shrill, unmusical shriek. Wher-
otherwise quoted as having a fre- i '.' b ever harmonic intensities are
quency of 1024 cycles per second. Commpmdefoama D faithfully retained, the soprano
The overtones and harmonics of ID’EAL drare Sglén?S as Wtelu ow:er th? air as
this note, which give it its timbre, she does on the stage ot a con-
would contain frgequencies which UNIFORM RESPONSE cert hall
would be the second, third, fourth The loss of overtones or varia-

and even higher multiples of 1024
vibrations. For purposes of il-
lustration, let us assume the pres-
ence of ony two octaves as har-
monics. The energy distribution

WHAT THE SPEAKER DOES.

Chart showing how the loudspeaker changes
the relative amplitudes of fundamental and
harmonics by not reproducing

tions in amplitude of the funda-
mental and harmonic vibrations
is not limited solely to the single
note we quoted, but is applicable

uniformly. to all others. Not that they are
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TRUE EXPONENTIAL

SPEAKER

The Ferranti Speaker is capable of giving good reproduction
from an ordinary set.

It consists of. a tone conduit of true exponential shape suit-
ably mounted and connected to a FERRANTI Speaker Unit.

The Unit, which has been carefully designed, has a laxge and
flexible diaphragm capable of good response to a wide range
of frequencies, The shape of the sound box in conjunction
with the tone conduit is such that there is no objectionable
resonance.

The resistance of the Unit is 1300 ohms (approx.), but
the resistance of a Speaker is not a reliable guide to its charac-
teristics. The relatively low resistance of this Unit is not due
to the smallness of its windings, but to the use of the beavier
gauge wire, resulting in immunity from breakdown without
any sacrifice in sensitivity.

The terminals are clearly marked and must be connected as
indicated. The position of the element with respect to the
diaphragm can be varied to give the best results in all circum-
stances.

When small power valves are used there is no possibility of
burning out the Loud Speaker windings or saturating the
magnet system.

The best reproduction is obtained when a power valve
having an impedance of 8000 ohms or preferably less is used Price £5/§I-
in the last stage.

Ask your dealer for a demonstration of the wonderful effect of
coupling the atmosphere with the Ferranti Exponential Horn

MADE BY FERRANTI LTD., HOLLINWOOD, LANCASHIRE, ENGLAND

Dealers communicate with:
A. BEAL PRITCHETT (AUST.) LTD.,
SYDNEY AND MELBOURNE.

EDGAR V. HUDSON, WEDMA LIMITED, GIBBS, BRIGHT & CO.,
Brisbane. Adelaide. Perth.
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always lost, but rather that their loss creates the
same effect.  Faithful reproduction is obtained only
when the fundamental and harmonic vibrations and
their respective intensity amplitudes are faithfully
retained.

Ii readers will attempt to recall, a radio soprano
is not disagreeable to listen to when she is singing
notes within the lower half of her voice range. The
reason for this is two-fold. First, her voice on these
frequencies is richer in harmonics. Secondly, a greater
percentage of these harmonics are reproduced with
the avcrage radio set, because their frequencies are
lower. The greater richness of harmonics compen-
sates somewhat for the partial loss of the high over-
tones, and even if the voice, as reproduced, does not
contain all of the very high overtones and harmonics,
the low overtones and harmonics which are present are
sufficient to give to the reproduced tone the sweetness
and lucidity demanded by the ear of a critical listener.

Unfortunately, however, the beauty of a soprano’s
voice is found in her ability to sing high notes. Her
high notes are of high fundamental and high overtones
and harmonics. Present radio equipment is not cap-
able of faithfully retaining these high overtones and
harmonics, Consequently a radio soprano’s voice,
when she sings high notes, will remain disagreeable
until the proper changes can be made without destroy-
ing the quality of reproduction for other frequencies.
These important changes undoubtedly are on the way,
but they are not here yet.

Now that we know why a soprano sounds disagree-
able, let us see where the loss of overtones and har-
monics occurs. An analysis of transmission systems
brings to light two significant facts. First, that power-
ful, well-cquipped and scientifically designed broad-
casting stations are capable of satisfactorily trans-
mitting a soprano’s voice—that is, to such an extent
as to permit very satisfactory reproduction if receiv-

ing sets were so de-
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ceding paragraphs, we
considered only two oc-
taves when high “C” is
sung. A third octave
would be equal to a har-
monic frequency of 8192

R iency
L HIGH °C cycles or vibrations per

VIOLA

LLO

HUMAN
| SOPR
ALTO
TENOR
BARITONE

BASS

VOI
ANQ|

\

second. The transmis-
sion of this frequency is
prohibited by the Ame-
rican Government, since
only 5000 cycle sidebands
are permitted. An ex-
tension of the permis-
sible transmitted side-
band to 10,000 cycles
would aid materially. At

« ST OCTAVE

/|

-2 M0 OCTAVE

38&P O?TAVﬁ
t

\

-

T
e
| rTTe

Ty

H

the present time, the

1

broadcasting station

alsa

would involuntarily be

R

06

Im 1365 333
I o 1536,
S 0
@ |9

C

0 256_MIDDLE CIi17 & [T~

o 208
m 320

> 26667 @il

w30
n 42,667

PHYSICAL
PIT
048
> 106 667
© 26
™10 667
= 341,333
o 57

- EINE

20

obliged to cut off all
frequencies above 5000
cycles in the sidebands.

Hence a change in the
timbre of the voice is ef-
fected at the broadcast-
ing station. The loss of
this third octave may

OBIGI < — —

7 4056 < — — P 11 ey =

» 3413333
© 4608

5461333
> 6826 661

|
> D

-
-

>
365790 2o

410 585
460866 -+
-

31 >R

46

102 6.

e
115.216

T
AT
—aT 555 »
=73
PRI
274032
307.501
1463160 |

1642341

16d2. 341 -

1843 466 -

30332 1230.36€

381.039

137.015
153 795 >

096. 13

PITCH

|
%5% RN

INTERNATIONAL

22.067
9.326

,,
217.500
244135
258.652
290.327
325.882

345.260

I

not introduce an appre-
ciable change, but that,
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. ACOUSTIC CHART OF THE PIANO SCALE.
This chart serves to show the sound ranges of various musical instruments, and of the
Here the third octave of high “C” has been added to the regular piano scale

human voice.
at the right.

The second phase to
consider is the other
category of broadcasting
stations which do not




THE QUEENSLAND RADIO NEWS.

f’age Twehty-sfx

Wednesday, 2nd January, 1929

signals transmitted from such
stations, without recourse to a re-
ceiver, we would immediately
note the poor response.

The transmitting station is not the only contribu-
tor. Let us turn to the receiver. Here we must
again convert the electrical impulses to sound waves.
The actual process is somewhat complicated, but a
dezcription of it is not necessary for comprehension
of the points at which a soprano’s voice is distorted.
The first source of trouble is that portion of the re-
ceiver which provides for the satisfactory selection of
the station to which one desires to listen. The parts
of the receiver, or the complete system of the receiver
which gives it this property of station selection, pro-
duce an effect equivalent to the limitations of the
aural tones which can be passed through the receiver
and reproduced by the loudspeaker. This is called
sideband suppression. Not that this portion of the
receiver curtails the tones which the speaker will re-
produce, but rather it limits the overtones and har-
monics and the intensity of the overtones and harmon-
ics which can be passed on to the other parts of the
receiver and finally through the speaker.

The next factor in the receiver is the system that
magnifies the aural tones which have been passed into
it from the preceding system. This is the audio ampli-
fier. Here we find that the design of the units com-
prising this system is the governing factor controlling
the attenuation or accentuation of overtone and har-
monic vibrations passed through the amplifier. Here
we find the systen which, if incorrectly designed,
would alter the relative intensity amplitudes or values
of the fundamental and harmonic vibrations of a so-
prano’s voice. Here we find the system which, by not
properly passing or amplifying the two overtones of
the illustrated cited above, would greatly contribute
to disagreeable reproduction.

. Poor reprqduction of a soprano’s voice in general
is greatly attributable to the operating qualities of the

IN STATION SELECTOR.
Tuner reduces intensities of higher octaves.
Curve may be straightened in the future,

faithfully transmit a soprano’s audio magniflying or amplifying
voice. The difference between w w w system. Here we find that some
the two classes of broadcasting . = Z Z of the units have the property of
_ stations is found in the equip- Q 5 I g accentuating some of the vibra-
ment which intensihies the sound 5 o o : tions which constitute the har-
waves after they have been pick- I "Z'-‘- ?\l. % monics ang:l overtonesh of a so-
ed up by the microphone and con- H i : ‘ P!’a}fllo s volceI Wht?i:l she rs(;rslgsthz
verted imnto electrical impulses. A : IDEAL STATE . H ljlé%ou(riloéi.taven o(t? t}eifa gl?lstr;a.tion
certain amount of intensity 111a1g— : // ! ; i \\ E Zited might be magnified to an
niication is necessary before the o Sy ! Y M 100 " cent of 150 per
soand wave, now converted into zsz‘;-l 7 //Zflgff/‘//;f/ sz'cltlingtre;)terptiianc e existingpin
an electrical wave, is propagated L at 0 the original sound wave as pro-
trom the transmitting statl?ln ™ } X / duced by the singer. Some audio
. i i t o I ! <D : )
Jicsusztnelgofsyfﬁzgle- eli[e)clt};il::lfl in: %5 Y S— t , aniplifying systems possess t_he
bassag . z3 | | quality of attenuating or d1m_1n-
pulsesfthrough the amplifying oé 5% ! ' 9% ishing rather than accentuating
magniiying equipment possesse E / . . . >
by gthe} pgor qang mediocre sta- ﬁlﬂj 9y yTTTT or increasing the propolytl?in b_ef
o, p : 0o I 1 tween the relative amplitudes o
tions, the relative intensity ampli- ¥ : : b / the fundamental and harmonic
ltUdeS of ‘tbhe _fundameptlal antd W 6 hk------ S J; 5 vibrations, The'result is the same,
1armontc vibrations are either at- Sw H Y namely, distortion of the singer’s
tenuated or accentuated with the B3 ! H ! voice
1 V. k ! . )
final result that the electrical im- a9 3 S bome e EP—— In all justice to the designers .of
pulses transmitted to the receiv- sSa ! 3 ' / radio equipment, we must qualify
g set are no longer faithiul con- < ! ! i Y the preceding discussion of audio
versions of the original sound e —— lecocaee Lo Y4 amplifiers. Many manufacturers
Wa;z{edemltteg byththe s}ngerh and of equipment suitable for usli: in
picked ‘up Dy the microphone. audio amplifying systems have
Were it possible to listen to the designed instruments which do

not accentuate or attenuate fre-
quencies passed through them
and would not affect the soprano’s
voice in the manner we have
discussed.  The majority of receivers, however, do
not employ such perfect equipment.

From the amplifier, we proceed to the speaker.
Here we find the greatest deficiency of all because
the majority of speakers respond very poorly to the
harmonics and overtones of high notes sung by so-
pranos. The speaker is the greatest contributory
factor to poor reproduction of the soprano’s voice.
Assuming perfect transmission and perfect receiving
equipment, exclusive of the speaker, the latter in it-
self would be sufficient to cause disagreeable repro-
duction by lack of response to the high vibrations
found in the overtones and harmonics of high notes
sung by sopranos.

The last but by far not the least important con-
tributory cause for poor reproduction of soprano
voices, is the general public demand for exceptional
reproduction of the vibrations representing the bass
portion of the piano scale and the tones produced by
such instruments as the bass viol, bass tuba, bassoon,
kettle drum, ’cello, and trombone, and human voices
such as the bass, baritone, tenor, and contralto. The
presence of the vibrations produced by these instru-
ments and faithful retainment of amplitudes, give the
richness and depth to musical reproduction and aid in
the production of sounds which sound mellow to the
human ear.

Unfortunately, the attainment of reproduction of
the tones produced by these instruments and by these
singers has thus far been carried out at a sacrifice
of the higher notes and tones. Receivers have been
designed for special cases and the same is true of
loudspeakers when operated with certain receivers,
with which excellent reproduction of the soprano’s
voice is possible. On the whole, however, faithful re-
production of a soprano is still impossible with the
average receiving set.
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mere 12 volts—while the amperage in the filament cir-
cuit is always comparatively high. In the case of
the plate supply, however, tlie reverse is the case.
Here one finds high voltage, ranging up to thousands
of volts, coupled with low amperage usually nieasur-
ing a few milliamperes.

For filament lighting the average aimateur gen-
erally uses accumulators or dry cells, though on oc-
casions use is made of such things as step-down trans-
formers working from the alternating curreut supply,
to. heat the filaments of transmitting and rectifying
tubes.  As an accumulator or dry cell only has a volt-
age ranging from 1 to 2 volts, it is usual to connect
scveral together to increase the available voitage to
a suitable value. It is, of course, well known that, to
increase the voltage beyond that supplied by one cell,
it is necessary to link up further cells in SERIES. The
amperage of the battery so made is not thereby in-
creased. The method of doing this is shown in Fig. 1.

0SET oo

O+

&+

FIG

0 SET o
- + o +
—0 ° —0  q
—
F 4 P
B — 0 < [
] Fic 5.

it is usual to find resistances placed in the ﬁlamellt
circuit and in the grid circuit of the usual receiver
When one known resistance is inserted in any given
circuit the resultant values of current and voltage are
calculable by the formula of Ohin’s Law. When more
than omne resistance is used, however, they must be
reduced to one equivalent resistance before further
calculation be made.
Resistances in Series.

When two or more resistances are placed in series
with cach other as in Fig. 4, the equivalent value
thereof is simply the sum total of their individual
values.

When, however, it is found necessary to increase
the available output cf the battery without altering its
voltage, additional cells arc connected in PARALLILEL
as shown in Fig. 2.

—o SET
+ + .
i A
— —— 2

FIG 2.

EBATTERY_ d
l— <-|

Thirdly, a combination of these two niethods has
the effect of increasing both the voltage and the am-
perage of the battery, the increase in either case heing
propertional to the number of individual cells con-
nected. A SERIES-PARALLEL arrangement is
shown in Fig. 3.

A knowledge of the action and construction of
dry cells and accumulators is necessary, but as such
is given in most books dealing with electricity, no time
will be taken up in this series of articles in giving
the matter further consideration.

Resistances.

Every electric circuit has resistance, though for
purposes of calculation the resistance of a plain cir-
cuit is regarded as negligible. However, it is very
often necessary to perform various functions, Thus

A B C D
FIG 4.
That is to say, R equals A plus B plus C plus - - - -

where A, B, C, etc, are the individual resistances;
and R is their equivalent expressed as one resistance.

Resistances in Parallel.
If the separate resistances (A, B, C, D, etc.) he

connected in parallel (Fig. 5) the equivalent resist-
ance R is given by the formula:—
1

e
R A B C D

A

FIG 5.
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In this special casec of two (onlly) resistances in
parallel this resolves into the following formula :—
AB

R= ———

A and B

Resistances in Series Parallel.

When various resistances are placed in  series-
parallel as in Fig. 6, it is necessary first to find the
cquivalent value of each group, and then find the total
resistance of the result.

1
LBaTYERY

FIG 6.

It should be noted carefully that when resistances
are connected in parallel, an equivalent resistance is
obtained the value of which is less than any of the
individual values of its component members.

Now that we have dealt with resistanccs in straight
circuits, and also with various methods of connecting
cells to give increased voltage or amperage, it is time
to discuss condensers and capacity.

A condenser, whether of the fixed or the variable
type is referred to in terms of its capacity. Now the
capacity of a condenser is a measurement in certain
fixed units of its power to store up cicctrostatic energy
and the units are known as farads. Any condenser
consists essentially of three parts, namely, two con-
ducting surfaces—these may be of any shape and may
cach or either of them consist of many small indi-
vidual parts, electrically linked to form one conductor.
Thus we have, in the wusual variable condenser, two
sets of wetal surfaces, cach consisting of many smaller
plates, forming on the one hand the fixed plates, and
on the other the moving plates of the condenser. The
third essential in any condenser is that the two con-
ducting surfaces referred to shail be separated from
ecach other by an insulating materia! known as the
dielectric. In most variable condensers this dielectric
is, of course, air—in most fixed condensers it is either
mica sheet or glass, though in many of the fixed con-
densers used in amateur transinitting circuits, an air
dielectric is used, so that when the application of an
cxcessive voltage causes the condenser to flash over—
or short-circuit its two sets of plates—the damage
done is negligible, and the condenser is fit for further
use, whereas such a flash over in a glass or mica die-
lectric condenser would destroy its value in most cases.
There is a type of fixed condenser commonly used in
line telegraphy, however, which does not suffer from
this defect. This is the self-sealing type, wherein the
two conducting surfaces are long sheets of tinfoil
separated by a layer of waxed paper. When this
insulation breaks down the electric current has a free
path from one of the conductors to the other by way
of the puncture in the waxed paper. But the passage
of this current though the break causes heat to de-
velop at such point. Then the wax on the paper im-

mediately around the pnucture melts and flows across
the break, restoring the insulation between the two
conductors, and thereby repairing the condenser.
Now, to retrace our steps slightly. It was said
carlier that the capacity of a condenser was measured
in farads. This brings into discussion another unit
known as the coulomb. A coulomb is a measure of
quantity, and in practice, is the amount of electricity
made available in a space of one second by an electric
current of one ampere. - Thus coulombs are repre-
sented figuratively by the product of amperes by sec-
onds. Also it is obvious that when a condenser is in-
corporated in an electric circuit there will be set up a
state of stress or strain between the two plates of
such condenser. One plate—this word will be used
to denote either of the conducting surfaces—will be
charged to a higher potential than the other,
and the voltage difference will tend to break
down the insulation between the plates, and so form
an unimpeded path for the current. Having thus
seen that questions of coulombs and volts enter into
consideration, the latter to denote the electromotive
force across the terminals of the condenser, and the
former to measure the total amount of current sup-
plied to one of the plates of the condenser, we may
now attempt to define the unit of capacity—the farad.
A {farad is the capacity of such condenser as is
charged to a potential of one volt by the application
of one coulomb of electricity. Think this out, it is
not nearly as difficult as it sounds. Symbolically it is

represented by the equation C = —
E

where C is the capacity of the condenser, QQ is the
charge in coulombs, and E is the applied voltage.

In practice the farad is far too big a unit to he
serviceable, and so a smaller unit, the microfarad, or
the one-millionth part of the farad is used. Thus in
amateur wireless use one finds condensers having
capacities of .001 mifd. (usually referred to as two-
ohs-one-micro-farads), of .0005 mfd. and so on. How-
cver, for short-wave work where capacities as low as
000025 mfd. are conunon, even the one-millionth part
of a farad is too large for convenience, and the micro-
micro-farad (mmid.) is used. This name is some-
what cumbersome, however, and a strong movement
is beginning to replace it by the term pico-farad. A
pico-farad is equivalent to .000,000,000,001 farad, and a
condenser of 250 pico-farads is the same as a condenser
of 00025 mid. The capacity of a condenser depends
on, firstly, the area of overlap of the two plates (or
sets of plates); secondly, upon the number of such
plates; thirdly, on the distance between the plates; and
fourthly, on the material used as the dielectric. The
mathematical value of this dielectric—or dielectric con-
stant as it is called—varies between unity for air and
81 for pure distilled water, which is of course an insu-
lating material. Mica has a value ranging from 5 to
8, glass from 6 to 8; ebonite from 2 to 3, and shellac
from 2 to 4. This means that if an air dielectric fixed
condenser were to have the spaces between its plates
tightly packed with mica sheet the capacity of the
condenser would be increased by from 5 to 8 times the
original capacity. This is the reason why such dis-
similarity in physical size exists between a mica dielec-
tric fixed condenser and an air dielectric condenser
of the same.

In practice condensers may be used singly or in
series or parallel with other condensers just as was the
case with the resistances dealt with in last article,
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INFUT,

FIG. 1.

When condensers are linked in series, as in Fig. 7, the
total capacity of the arrangement is the reciprocal of
the sum of the reciprocals of the separate capacities.
That is to say, suppose the condensers used had in-
dividual capacities of a, b, ¢, d mfds., then the
total capacity (C) of the series arrangement would be

1 1 1
given by the equation — = — + — + — +—
C a b c d

In a similar manner an increase in capacity is given
by linking several condensers in parallel as in Fig.
8. In this case the total capacity is simply the sum
of the individual capacities of the several condensers.

L J 1L 1 L
I T T T 7T

FIG. 8.

The action of coudensers in radio circuits is a
subject that is not generally understood hy amateurs
who do not hold their transmitting licenses, and a
word here may not be out of place. In a radio set,
whether a receiver or a transmitter, there are two
types of current. There is the direct current, which
is a smooth unidirectional current, as supplied to the
plate circuit of the valves. Also there is an alternat-
ing current, changing in value many times per second,
sometimes flowing in one direction, sometimes in the
reverse direction, which is met with in the aerial cir-
cuit, say, of a receiver or in the filament circuit of a
transmitter. The difference between these currents is
shown in Fig. 9 and Fig. 10. Fig. 9 depicts the D.C.
or direct current tvpe. In the graph the horizontal
value measures time, and the vertical measures volt-
age. Thus from Fig. 9, when the current is switched
on at A it builds up practically instantaneously from
zero voltage at A to maximum voltage at B, and then
from time B onwards the voltage does not vary, so long
as the circuit remains unbroken. But the position as
shown in Fig. 10 is very different for alternating cur-
rent. Here as before the horizontal line measures
time, and the vertical voltage. When the alternating
current is switched on at A it rapidly builds up to a
maximum positive voltage, as at B. Now, however,

CONCLUSIVE
PROOF!

J.B. S.L.F.

What influences you more than
anything else in the choice of a
particular make of component?

EFFICIENCY.

A noteworthy feature of all J.B.
Condensers has been their extreme
compactness of design. It is im-
portant to note that thus it is
possible to reduce the amount of
metal and insulating material to
an absolute minimum. In no other
Condenser will such economy of
material be found. The dielectric
thickness is just right to ensure
the maximum of efficiency. Not
so close as to produce risk of
breakdown; not so wide as to pro-
duce losses through use of too
much metal. This is only one ex-
ample of the thought which has
been given to every detail of J.B.
Variable Condensers. It may be
taken, in view of such efficiency,
that very sharp tuning and maxi-
mum signal strength s positively
the result when J.B. Condensers
are used.

A close examination of the J.B.
Variable Condenser pronounces it
equally efficient as an engineering
job, That the J.B. is so com-
pletely efficient explains why J.B.
Condensers are known and used
throughout the world.

No description or illustration can
convey the extraordinary beauty
of finish.

Prices J.B. (True Tuning S.L.F.):
0005 mifd., 16/6; 100035 mfd., 16/—;
.00025 wifd., 15/9. For Short Wave
Receivers, 100015 ufd., 15/9. Write
for full particulars of Logarithmic
and Neutralising Models.

“Dealers communicate with

A. BEAL PRITCHETT (AUST.)
: LTD.

SYDNEY AND MELBOURNE
EDGAR V. HUDSON I BRISBANE.
GIBBS, BRIGHT & CO. 2 PERTH

E
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HOME LIGHTING

The Clyde Engineering Co." Ltd.
'BRISBANE BRANCH
11§ Albert Street ’

BRISBANE

Telephone
Central 1425
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FIG. 9.

it does not remain constant at B voltage, but rapidly
falls off to zero again at C, and commences to build
up to a maximum negative as at D, and then again
falls off to zero at E. This goes on continuously, so
long as the circuit is unbroken. The vertical distance
from the zero line AE to the points B or D) is known
as the amplitude, the curve from A to C or from C to
E is known as an alternation, either positive or nega-
tive, and the complete swing from A to E, following
the curve is known as a cycle. When one speaks of
50-cycle current or 500-cycle current, one means that
so many complete changes of direction and voltage
have taken place in the current lines per second. Thus
in these cases the time AF in Fig. 10 represents one-
fiftieth or one-five-hundredth part of one second. The
number of cycles per second is known as the ire-
quency of the current, and in radioelectric work varies
up to a value approaching 300,000,000 cycles. The
frequency of a radioelectric impulse transmitted from
an aerial on a wavelength of one metre would be a
fregency of 300 millions. Similarly, a waveleength of
say, 300 metres would impart a frequency of one mil-
lion cycles per second to the impulse. The frequency
of 4QG’s signals, on a 385 metre wave, is about 779,220
cycles per second, and the frequency of the signals of
any other station may bhe very closely calculated by
dividing 300 million by the wavclength in metres of
the station in question.

39vioa
o

FIG. 16.

Now, having discussed the meaning of cycle and
frequency, we may resume our consideration of the

condenser. The opposition to the flow of current that
is set up by the insertion of a condenser in the circuit

is given by the formula R = ——
2PFC

Where P is our old friend “P?” of value 3.14

F is the frequency
C is the capacity of the condenser (in
farads).

The term R is known as the reactance of the con-
denser, and is simply a term to denote resistance to
alternating current. .

From a consideration of the formula it will be seen
that the only variable factor is the frequency. Thus
it will be seen that the reactance of a condenser is
greatest when the frequency is least. That is to
say, a condenser will effectually stop the passage of
direct current (frequency zero) or low freqency cur-
rent, whereas the same condenser will allow high fre-
quencies to pass with ease. This point is of the ut-
most importance to the transmitting amateur, and
should be thoroughly grasped by all who wish to have
even a slight knowledge of the working of their sets.

s & & & @&

KING ALEXANDER OF JUGOSLAVIA IS AN
ENTHUSIASTIC RADIO FAN.

King Alexander of Jugoslavia is an inveterate radio
fan. Using a seven-valve set, the King spends prac-
tically the whole evening tuning-in. He has already
picked up most of the European stations, but com-
plains that reception of Daventry and Paris is poor
on his loudspeaker. He is constructing, with the
help of an engineer, a small short-wave amateur set
which will enable him to receive stations in the United
States.

Clear Reception

is assured '
when a C.A.V. supplies
the power!
The C.AV. BATTERY is British Built. It is

thoroughly constructed, and gives maximum
power over the longest period.

Don’t waste time with faulty hatteries—BUY A
C.AV.—it costs no niore.

“WAY & “B”
COAOVO Batteries
BRITISH BUILT
Queen.sland Distributors

Barnes Auto Co.

CORNER NORTH QUAY & QUEEN ST.
BRISBANE.
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We believe these changes are coming, and, in
our opinion, the sooner the new order of things
comes about, the better for the genuine experi-
menter (who is always a true lover of his chosen
hobby) and for radio as a whole. True, the
ill-equipped dabbler of to-day will be elimin-
ated because of his very lack of knowledge and
suitable apparatus; he may perhaps be permit-
ted to indulge his hobby on some of the less-

valuable wavelengths, but in any case his loss
will be no set-back to the cause of the real ex-
perimenter, who alone is going to keep the
amateur movement alive,

It may be, then, that the influence of the new
regulations will be, after all, one productive of
good, Let us, at any rate, look forward to
the day when we can say: ‘“The amateur is dead
—Ilong live the experimenter!”

Electrical Federation
Sports Club

At a recent meeting of the Electrical Federation,
the members present decided to form a sports club
in connection with the federation. The idea of the
club is to promote tournaments in golf and other
sports, thus bringing the members together and creat-

ing a better spirit of goodwill throughout the radio and

electrical trade.

The following officers were elected: President, J. B.
Chandler; captain and handicapper, H, Maddick; com-
mittee, H. Maddick, W. E. Peterman, A. A. Ewing.

The first tournament under the control of the new
club was held at the Wynnum Golf Links on 6th De-
cember last. After an enjoyable lunch at the club
house the “goofers” commenced what proved to be a
very keenly contested game. Fred Hoe returned the
best card showing a nett score of 72, thus winning the
trophy donated by Mr. A, Warburton,

It was certainly Fred’s lucky day, as he also won
another little competition (popularly known as “two
bob in”) later on.

Scores:
The scores for the match were as follows:—
Gross Hd.cp. Nett

Fred Hoe ..oovvvvveniiininnns 97 25 72
C. G, Paine .....oovvvvinnnnn. 85 10 75
A. A Ewing .. ovvviniiiiiinnn 103 25 78
C. A, Fitzgerald .............. 99 17 82.
B. S. Goadby ........ooiiial, 105 23 82
R. Broad .........ccovvivnnnn 108 25 83
H. Maddick .................. 101 15 86
W. E. Peterman ............... 112 25 87
A. Warburton ................. 113 25 88
P. H. Phillips ........... e 118 30 88
R, JAY erenson 119 30 89
J. B. Chandler ................. 127 30 97

A challenge has been issued to the Director of
4QG to form a team representing the station to meet
the traders at a golf tournament on some suitable
date during February, This challenge has been ac-
cepted and should prove to be a very good game, as,
leaving out the probability of the Director being a
“dark horse,” there must be many good golfers among
the artists appearing at 4QG. “It is an ill wind that
blows nobody any good,” as we understand trade has
improved with the sporting stores dealing in golf mate-
gial—and in repairs to broken clubs.

Wooloowin Radio Club.~4WN

By the time these notes are read, several vital
changes will have taken place in the amateur field;
1929 promises to be the beginning of a new era for
the amateur, experimenter and the members of VK-
4WN are getting in early with their new 1929 Xmit-
ter. Any reports of reception from listeners would
be greatly appreciated.

Mr. J. P. Love has passed the test for the A.O.P.C,,
and, at the time of writing, is touring the bay, in the
good ship “Sweetheart,” accompanied by a portable
Xmitter using the call XVK-4WN.

Mr. Kenna at present is located at Townsville,
having had a very pleasant trip North, keeping skeds
with 4JG from Mackay, but not being able to raise
contact from Bowen. He is working a 24-hour shift
per day, the hours of light being spent on a 100 watt
Xmitter, while the silence of night is disturbed by
sigs. from his portable Colpitts.

QOur leading star—ahem ]—4LJ has had a very bad
trip South, having contracted a chill on the way
down, which put him “non est” for a few days. We
have not yet heard the details of the AR T.L.’s amal-
gamation with the W.I.A., but methinks everything
has been fixed up O.K,, for which we extend our sin-
cere thanks to L.J., who, by the way, is one of the
4WN gang.

Say, OM’s, has anyone heard or seen anything of
Frank Nolan or Pat Kelly? Come on, fellows—show a
light; what with Clyde George popping the question
and half the gang being away on extended leave, our
hon. sec. sure has to scratch his head in order to get
a decent roll call. However, let's start 1929 with a
full house. First meeting night is January 10th, gang,
so give the YL's the engaged signal for that night
and come along.

We take this opportunity of extending our best
wishes for 1929 to the Editor and staff of “The Queens-
land Radio News,” the members of the A.R.T.L., and
radio amateurs in general. May 1929 be a red letter
year in the history of radio, )
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Margaret Street,
Milton,. Brisbane,
Friday, 28th Dec., 1928

(The Editor, “Queensland Radio News.”)

- Dear Sir—Through the courtesy of a Japanese
friend of mine, I can pass on the following particulars
of Japanese radio stations as published in the “Osaka
Asahi” (Japan’s largest newspaper) on the 19th No-
vember, 1928 :—

JOAK at Tokyo .. 10,000 watts 344.9 metres
JOBK at Osaka . 10,000 watts 400 metres
JOCK at Nagoya .. ... 1,000 watts 370 metres
JODK at Keijo ... ... 1,000 watts 366 metres
JOFK at Hiroshima . 10,000 watts 353 metres
JOGK at Kumamoto . 10,000 watts 379.7 metres
JOHK at Sendai ... ... 10,000 watts 389.6 metres
JOIK at Sapporo . 10,000 watts 361.1 metres

I can verify two of the stations’ wavelengths—
JOAK on 344.9 and JOFK on 353 metres—having heard
both of these stations on my “Solodyne” at weak
speaker strength (good headphone) last night (27th
inst) at about 10.40 p.m., just as 2BL closed down.

It may be interesting to some readers to know that
our Japanese friends know quite a lot about trans-

mitting pictures by radio, for the “Osaka Asahi,” pub-
lished in November (several issues) contained radlo
pictures (excellent), transmitted from Tokyo to Osaki
—360 miles. These pictures were views of the Japan-
ese Emperor’s Coronation.

Trusting this information is of benefit to your
many readers,—

Yours truly,
E. J. H CORNELIUS,

& & & & &
43 Darlington Road,
Miramar, Wellington (N.Z.),
28th November, 1928.

(To the Editor, “Queensland Radio News.”)

Dear Sir,—As an old resident of Queensland I have
taken a great interest in 4QG, and having been a sub-
scriber to the “Radio News,” I thought I would just
drop you a line to tell you how much I appreciate your
very valuable journal. I might state that it does not
always stay in my house, but goes round to more than
one of my many friends. But that is not what T am
writing to you about. What I wish to know is, if T
can procure from your good self a blue print of the
set you called “The Globe Trotter Screen Grid Four”
for broadcast receiving, which you published in a re-
cent “Q.R.N.”  If vou can supply me with one I would
very much appreciate your sending one, letting me
know the cost which T will remit on return.

Thanking you in anticipation and wishing 4QG,
vourself, and the “O.RN.” a Merry Christmas and a
Happy, Bright and Prosperous New Year.—I am sin-

cerely yours,—
W. WHITELEY.

“Q.R.N.” Question Competition

This month we are commencing a novel competition
for our readers, for which good prizes are being do-
nated by Messrs Trackson Bros., Ltd. FEach 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 i(—

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 mav 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.

THIS MONTH’S QUESTION.

A three-valve receiver (detector and two stages of
audio-frequency) gave good results until an intermit-
tent crackling sound developed, somewhat similar to
static. The noise, however, was audible with bothk
aerial and earth disconnected, which established the
fact that the trouble was in the set, batteries or loud-
speaker. On the headphones, which were plugged in
cn only TWO valves, reception was OK., but when
the phones were connected in place of the speaker to
THREE valves, the crackling was in evidence. Gradu-
ally the noise became greater in intensity and fre-
quency, until it was continuous and prohibited recep-
tion. Soon after this, the set became practically “dead.”
All batteries tested O.K,, and the valves likewise. What
was the trouble?

PRIZE: One “Ship” Cone Loudspeaker.

COMPETITION COUPON.

This coupon must accompany each answer
sent in for the JANUARY Competition.

NAME ... S
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winding is placed next to the core of the transformer.
The cores in practically all the iron-core transformers
are made up of a number of thin sheets of transformer
iron or steel. In an audio-frequency transformer,
these laminations are usually very thin, and care is
taken nto insulate them from each other.

The push-pull transformer is very much like the
straight step-up type, except that the secondary is
twice the size of the ordinary type and has a tap in
the centre, connected to the “C—" battery, which
“biases” the grids of the push-pull power valves. Simil-
arly the “4” power lead is connected to a similar
centre-tap on the primary of the push-pull output
transformer, or of the output impedance. The auto-
transformer contains one long tapped winding, so that
part of the winding comprises the primary while the
complete coil is used as the secondary.

The output transformer is used to prevent the di-
rect current applied to the plate of the last valve from
injuring the loudspeaker winding. It also has another
important use in balancing the output resistance of
the valve with the impedance of the loudspeaker. In
order to get the most undistorted output from a power
valve and loudspeaker combination, the loudspeaker
should have the same impedance as the plate cir-
cuit of the valve. The use of the transformer with
the correct primary and secondary impedances will
satisfactorily match these circuits when the valve and
speaker do not match directly.

It is necessary to use a transformer with a large
core so that current in the plate circuit of the valve
will not be sufficient to overload the iron magunetically,
as explained previously. In the straight output trans
former, two windings are used; primary and second-

ary, in 1-to-1 ratio. The primary is sometimes larger
than the secondary, since the impedance of the \{alye
is usually higher than that of the speaker. This is
especially true of the electrodynamic speakers when a
small actuating coil with a very low impedance is
used. The push-pull output transfcrmer is construct-
ed like the push-pull amplifying transformer; here the
primary is tapped, lsoc1 that thle two }vlalves 11r{1 the last
tage may be couple roperly to the speaker.

ss Y P prop y——“Radio News” (N.Y.)

——

In the last issue of the “Radio News,” the price of

AW.A, LOGARITHMIC CONDENSERS in ]J. B.

Chandler & Co.s advertisement was wrongly stated

as being 13/- for all standard capacities.

It should have been .0005-mfd., 14/6; .00035-mfd., 14/-;
and .00025-mfd., 13/6.

Subscription e
6/6 E i
year . E

: .l..ll-.:l

A CROSS in this square

denotes that your subscrip-
tion expires with this issue.

{Q.] LIMITED
ADELAIDE STREET

For the Best in Radio
Entertainment =

Make sure that the batteries hidden away
in the cabinet of your receiving set deliver
their power unheard as well as unseen by
using EXIDE Wireless Batteries.
add to the complete efficiency of your receiving equipment — contribute
more to your radic entertainment—because they embody every lesson learnt
in over 35 years of storage battery manufacture.
use EXIDE “A,” *'B,” and “‘C” Batteries you get the most in dependabil-
ity, longer life, and complete satisfaction.

EXIDE BATTERY SERVICE

— — BRISBANE

Also at Stanley Street, South Brisbane

They

That's why when you
Sold at all Wireless Stores.

WIRELESS

BATTERY

A.S,
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