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EDITORIAL

IT is interesting to see that the latest issue of “QST” from
America contains an editorial on the subject of govern-
ment control of amateur radio.

It seems that the Federal Communications Commission has
in mind to take a firmer grip on U.S. ham radio, with a
view to directing the activities of hams along a definile
Lne, making the utmost use of such a valuable communi-
cation method in terms of national importance.

Reading this editorial has brought to mind the unhappy
state of amateur radio in Australia. Instead of the vast
swelling oi the ranks which was expected after so many
men had received radio training in the Services, we find
that post-war amateurs number only about 2,700 for the
whole of the Commonwealth.

Since we now have an Australian Broadcasting Control
Board, set up to improve radio service, the thought comes
te mind that, perhaps, this body will eventually take over
the whole ham radio set-up and develop it, with adequate
planning, to become a national asset. By encouraging those
with the necessary technical knowledge to take out licences,
supplying them to those who do not want to waste time on
morse code without a test in that painful subject, eliminating
the childish “discipline” which is so irritating to grown-up
people; it should be possible to organize a vast net-work of
amateur stations of incalculable value in times of war or

emergency. SR
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FOR THE TEST BENCH

Universal Output Meter Unit

Align a receiver by ear if you like, but you will find

the results much more accurate, and the job com-

pleted quicker, with this versatile output meter.

Relatively inexpensive, this instrument will find
many uses on any repair bench.

HE instrument has pro-
vision for switching in
any required value of

load and field impedance and
gives a visual indication of
output on the meter.

The output transformer is a
power transformer with its
L.T. secondaries removed and
a2 new tapped winding added.

To find the position of the
various tappings the required
impedance. As the turns ratio
of the voice coil and the

e e
By
H. M. WATSON,
89 Botting Street,
Albert Park (S.A.)

e e e e e e

square root of the answer
found. This figure is then
divided into the rated voltage
across the H.T. secondary
winding of the power transfor-
mer. This will give the turns
ratio required, in terms of
voltage to give the required
impedence. As the turns ratio
is equal to the voltage ratio
the correct number of turns
will be this figure multiplied
by the turns per volt. The
original H.T. secondary now
becomes the new primary, the
centre tap serving for the B+
connection of push-pull inputs.

Let us assume that we have
a power transformer with a
H.T. secondary of 400 volts C.T.
400 volts, and low tension sec-

ondaries of 6.3 and 5 volts.
The first step is to find the
turns per volt by counting the
turns on one winding, say the
5-volt turns are counted and
found to be 30; this means
there are 6 turns per volt. This
figure is noted and the low ten-
sion secondaries stripped off.
The next step is to find the
correct number of turns from
the common end to each tap-
ping. For example to find
those for the 20,000 ohm tap-
ping we have - / 20000 (assum-
2

ing a 2 ohm voice coil imped-
ance) = 100 dividing this
figure into 800 = 8 which, mul-
tiplied by 6 turns per volt) =
48 turns.

If only half the primary load
is used five extra load imped-
ances to those shown in the

circuit diagram will be avail-
able as well as a duplication
of the 5000 and 2500 ohm im-
pedances. These new values
will be one quarter of those
shown on the diagram and not
one half as may at first be
imagined. This is because
half of the turns ratio is equal
to an impedance ratio of the
square of one half.

A chart is shown in Fig.4
which enables the turns ratio
to be quickly found for any
load you wish to match with
whatever particular voice coil
you choose for use in your test
speaker. This chart has num-
erous uses for instance, say we
have an output transformer
designed to match a 5000 ohm
load to an 8 ohm voice coil.
We find from the chart that

(Continued on next page)
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OUTPUT METER (Continued)

the turns ratio is 25 to 1. On
counting the secondary turns
we find them to be 50, then the
primary turns will be 27 X 50
= 1250. Suppose now that we
wish to use this same trans-
former to match a voice coil of
3.5 ohm to this same load. The
turns ratio (from the chart)
is in this case 37, which we
divide into 1250 and find our
secondary turns should be 34.
As we have 50 turns we have
to strip off 16 to obtain a cor-
rect match. It will also be
noticed from the chart that
the same transformer used to
match a 6F6 (load 7000 ohms)
to an 8 ohm voice coil, could
be used to mateh a 2A3 (load
2500 ohms) to a 3 ohm voice
coil, without alteration.

Switch 1 selects loads as in-
dicated when the input is ap-
plied between the top and bot-
tom load terminals. The origi-
nal 240 volt primary winding
is brought out to two terminals
on the front panel and serves
for a match of 5000 ohms to a
500 ohm line.

The output meter shown in

the speaker circuit diagram

consists of a 0-1 m.a. with
copper oxide rectifier and
multiplier resistors to give

three voltage ranges of ap-
proximately 2%, 10 and 50 volts
as selected by switch 4. For
alignment purposes exact volt-
ages are of no importance and
the meter scale may be marked
off in 10 divisions which will
enable a reference level to be
observed and increase in out-
put noted. If, however, accu-
rate readings are required for
any other purpose the meter
should be calibrated from a
known source of A.C. voltage.

It will be noticed that the
output meter shown in the
speaker circuit is shunted
across the voice coil of the
speaker and not across the
primary of the output trans-
former. The reason being that
if measurements were to be
taken across the high imped-
ance of the primary of the out-
put transformer a big change
in resultant output impedance
would take place as the volt-

METER 4 REC
= 100

Fi5.3.

22
976
100

&goo
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meter ranges were switched
thus giving incorrect readings,
in addition a series resistor
would have to be included as
the primary (in most cases)
carries D.C. With the meter
across the voice coil, however,
the resistance of the meter is
high compared to the low im-
pedance of the voice coil on
any of the three ranges.

If, on the other hand, a
meter is desired to be operated
across the primary of the out-
put transformer the necessity
arises for a series of shunts
and multipliers so arranged
that switching to a higher volt-
age range places less resistance
in shunt with the meter and
rectifier and at the same time
adds the correct amount of
series resistance to the meter
and rectifier. These shunts
and multipiers are calculated
so that the total resistance of
the meter circuit remains con-
stant irrespective of the range
selected. For instance, if the
voltage range required is X 10
then the shunt must reduce the
sensitivity of the meter by 10
times and a multiplier be in-
cluded to bring the total re-
sistance of the circuit up to
the constant value of resist-
ance decided upon. Such a

Australasian Radio World, November, 1949



meter is shown in Fig. 3 and
the method of calculation for
shunt and multiplier values is
as follows:

On the 1 volt range the total
resistance in the circuit is that
of the meter and the 900 ohm
series resistor = 100 ohms. With
one volt applied the meter
gives a full scale deflection of
1 ma.

When the meter is switched
to the 5-volt range the total
resistance in the circuit must
remain at 1000 ohms, which
means that the total current
in the circuit is now 5 m.a.
only 1 m.a. is required for full
scale deflection of the meter
the sensitivity of the meter
must be reduced to 5 m.a. by
shunting the remaining 4 m.a.

around it. As the 1000 ohm

resistance passes 1 m.a. it
1000

would require =250
4

ohms for the shunt. The re-
sistance of the meter and its
1000 X 150
shunt is now = 200
1000 + 250
ohm, therefore the multiplier
required for this range is 8000
ohms. The values for the
other multipliers and shunts
are calculated in the same
manner and these are shown
in the circuit diagram Fig. 3.

Getting back to the circuit
of Fig. 1, with S1 in the open
position to remove the load
and S3 on “EXT,” the output
meter will be available across
the external speaker terminals
for application to mantel or
other sets with built-in speak-
ers.

An artificial field is included,
the filter choke or choke and
series resistor as selected by
switch 2 substituting for the
field of the set under test. For
sets requiring a ‘“permag”
speaker no connections are
made to the field thus doing
away with the necessity of an

P e e e e e

Those who do not want to
go to the trouble of winding
their own transformer should
remember that there is a type
Ul universal output transfor-
mer in the Ferguson range, as
detailed in our September, 1949,
issue.

P e " e " "

off position on the field switch.

Switch 3 provides for switch-
ing in an external speaker to
test for most suitable loads,
ete.,, or switching to a third
position replaces the voice coil
with a resistance so that align-
ment may be carried out or
fading observed with the
speaker silent.

All terminals are of the pin-
jack type, those for the field

and load being duplicated to
enable connections to be made
from one to another. This is
necessary to enable the appro-
priate connections to be made
in cases where the set under
test has its output transformer
wired directly to its field, either
across the speaker plug or at
the speaker end of the speaker
cable.

Two speaker cables are used,
one a four conductor wired to
a four-pin plug and the other
a five conductor wired to a five-
pin plug to the other ends of
which all leads are connected
to pin jack tips.

It is useful to have a few
additional leads that may be
plugged in and the other ends
clipped on to the speaker

(Continued on page 33)
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LF. TRANSEORMERS & COILS

We often hear people say—‘let X equal so and so.”

Generally speaking, of course, X equals the unknown quantity, but here “VEGA” gives a
slightly different interpretation of the equelity of the letter X.

The Xceptional Xplanation is to Xamine the Xtraordinary Xample shown above, and we
find that, in this instance, the collection of X's equals (or spells) “VEGA.”

Now “VEGA’” Xpressly Xpounds that the Xtensive Xperience gained over the past X num-
ber of years by our Designs Engineer is now Xpertly and Xpansively Xhibited in our IL.F.
Transformers and Coils.

Also, we have Xercised Xtreme care with regard to ‘“tropic proofing” of “VEGA” Radio
Components at no Xtra Xpense.

So let us Xecute your order for Coils and L.F.’s!

And remember—to solve your Radio requirement problems always let X — “VEG A.”

AR DeLueRs When purchasing -your compon-
s Tdm°::“’l\':ml§$‘:; ents, always look and make sure R i
e o s b, that your choice bears this et
dard and Miniature) Star Design If your regular supplier
Coils—Short Wave (Stan- * * cannot fulfil your require-
dard and Miniature) ments drop us a line, men-

tioning his name and ad-

Coils—DUAL WAVE (Stan-

dard and Miniature) o
Tuning Units, etc.
ASK FOR — INSIST ON —
DEMAND Genuine “VEGA” Parts
TELECOMPONEN‘TS PTY. L'I'D. § ............. MAIE-THIS S TODRY s citonssmasan

Please place my name on your mailing list for free
issues of “VEGA"” Technical and Data Sheets.

Assoclated with

CRANCH PRODUCTS & TRADING GO.
17 BOND STREET, SYDNEY

Phones: BU 3879, BW 7746
Telegraphic Code: “CRANLAY,” SYDNEY HE T el R e s 10R/W
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WHAT IS GOOD TONE?

Customer’s Choice No.l

Do you know of any circuit which gives tonal quality
which suits the taste of the ordinary listener,
irrespective of how it looks on an oscilloscope, or

stirred up an ant’s nesv
with my remarks about the
tonal quality of modern sets,
the charm of some of the older
ones and so on. It is years
since any one article has stirred
up so much comment. Within
a few days of the release of
the issue the telephone buzzed
three or four times a day with
trunk line calls from readers
who rang to say that they were
in complete accord with the
remarks I made.
So far, not one person has

IN the September 1issue I

how it sounds in theory?

By
A. G. HULL.

P e e e e

rallied to the defence of the
modern sets with their beam
power valves.

The only dissent from the
article comes from one reader
who says that I made a mis-
take when I said that people
appreciate quiet sets. He
claims that if a listener has
become accustomed to hum
they will get to like it as a
background for their music.

He writes (and I quote, as
they say on the radio): “Let
me tell you of a dear old lady
who asked one of the boys in
the wireless section of a cer-
tain R.A.A.F. station, at which
I was stationed, to find out
why the set had stopped. The
set was a formidable thing,
weighing anything up to half
a ton, with great trannies all
over the place, mostly resist-
ors wire wound on glass for-
mers, with a speaker looking

(Continued on next page)
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CUSTOMER’S CHOICE (Continued)

like the blunt end of a death-
ray machine. We traced the
trouble to a shorted filter con-
denser, replacing botn as the
other was only a shadow of its
former self. To make the story
short, the old girl finished up
going crook because we had
spoiled the tone. We managed
to rig up an arrangement to
put in slight synthetic filter
hum, and sure enough that was
our trouble. We had taken out
the hum, and had to put it
back to make the owner happy.
So please, when you check the
claims for some old sets, don’t
just go on what the owner has
to say.”

CHARLES ST., NTH. COBUR

Another story to back up our
claim that, if you listen long
enongh to anything, you can
come to think it is good quality,
comes from a reader who says:
“There is a certain gentleman
who actually likes mechanical
gramophones, of all things.
He has piles of high-cost clas-
sical records, some of which I

would give quite a bit for. He
continues to listen to and en-
joy these while the heavy head
chops the tripe out of pounds
worth of
cords.”

So runs the tenor of most

irreplaceable re-

G G MEW ADDRES

of the letters, but few of them
offer anything more construc-
tive than our original promise
to publish the circuit of a set
which does sound good to
many people of normal listen-
ing taste. As mentioned in the
September issue this circuit is
of a 1938 Croydon muodel,
which, in its day did not arouse

anything extreme in apprecia-
tion, yet, to-day, is so treas-
ured by its owner tnat he
would not part with it for any
of the modern receivers which
he has heard.

Feature of the circuit is the

MELB.
AUST..
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use of diode-bias for the de-
tector, with a rather different
screen feed arrangement, back

bias for the output valve, but
nothing really startling or un-
usual.

This circuit can be recom-
mended as a basis for building
up a set or converting an old
one. It is not recommended
for gramophone pick-up work.

Further letters on the sub-
ject of the type of tonal quality
which suits the average list-
ener are invited from all
readers. Those which contain
facts and actual circuit ar-
rangements will be doubly ap-
preciated.

‘IDEAL’ P.U. CHARACTERISTICS

past I have mentioned
pick-ups with restricted

frequency response. Some
readers have asked that I
should define these more
clearly, and so here are a few
figures of frequency test runs
done with an old Canadian
crystal pick-up of pre-war vin-
tage which gives out the kind
of tone which is demanded by
my 22-year-old son.

As a baby his lullaby was a
jazz record played on . a
direct-coupled amplifier with
a Webster pick-up, so it might
Je said that his musical taste
was unduly influenced to ap-
preciate strong lows!

IN several articles in the

e e

RECORDING CONTEST

(By JOHN BENNETT)

On Friday night, October 28,
at 8 o’clock, I attended the
annual recording competition
of the Sound Recording Insti-
tute of Australia at the Radio
Theatre of the Melbourne
Technical College.

The competition was divided
into two sections, Open and
Amateur. There was also a
popular vote prize awarded by
the votes of those people pre-
sent in the theatre on the
night.

The judges were Mr. King, of
Pyrox, and Mr. Ryan, chief
engineer of 3AW. The stand-
ard of the recordings was very
high and all the entrants are
to be congratulated on their
efforts.

Twenty discs were played
during the course of the even-
ing on dises from 10in. to 16in.
in diameter and speeds of 78
and 33.1/3 r.p.m.

The open section conditions

were that the disc would be
the work of the entrant from
microphone to recording and
the amateur section allowed
the whole of the disc to be
“intercepted” material.

The time of each entry was
limited to five minutes and the
number of entries per person
was limited to three recordings.

The selected recordings were
played on Wide Range Equip-
ment loaned for the occasion
by Messrs. J. H. Magrath and
Co. Prizes were kindly do-
nated by A.R.C. Pty. Ltd., Byer
Inds. Pty. Ltd., Hi-Fi Record-
ing Manufacturers, and Play-
back Disc Manufacturers.

Winners were: First, open,
Mr. Colbeck’s Far Away Places.
First amateur, Mr. K. Nicoll,
The Breeze and I. Second,
amateur, Mr. Chapman, Con-
certo No. 2 in B Flat Major
(Brahms). Popular vote: Mr.
Inglis, Rhumba Serenade.

Special novelty award—Mr.
Earle, World Championship.

Australasian Radio World, November, 1949

This particular pick-up,
however, has also been selected
as ideal by at least 90 per cent.
of the many visitors who have

listened to various amplifiers
in our lab. over the past ten
years.

Tested with the frequency
records, the output measured
across the 500 ohm line runs
something like this: Starting
with a level of 40 volts at 1,000
cycles, then falling away
steadily to 20 volts at 6,000, 10
volts at 7,000 and practically
nothing at 8,000.

Going down from the 1,000
cycle level, the output rises
steeply to 60 volts at 500 cycles,
and peaks at 100 cycles with
75 volts.

The output drops to 50 volts
at 70 cycles, 40 volts at 50
cycles, and then fades out.

Owing to the high output
voltage of this pick-up at the
low end it is essential to have
an amplifier which will accept
a signal of 6 or 7 volts. In
other words, the first valve of
the amplifier must have a bias
of 7 or 8 volts, as otherwise the
strong lows will be distorted.
Likewise the power output of
the amplifier needs to be able
to handle about 15 watts on
these low notes if the average
volume level is kept around
full room strength, viz., about
five watts.

Looking at these frequency
figures on paper you get the
impression that such a pick-up
on a “flat” amplifier is going
to sound far too boomy, and
that there can be no brilliance.
In actual listening tests this is
completely disproved, as quite
a good impression can be had
of the higher tones, the brassi-
ness of trumpets is not im-
paired to anything like the ex-~
tent you would expect.
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HAM NOTES

Amateur Radio Activity

Conditions on the bands
these last few weeks have been
anything but ideal, as you all
well know. It would seem that
the Aurora Australis is up to
its old tricks again. However,
the next few months promise
to bring forth some really out-
standing D.X., if the ionos-
pheric predictions prove to be
as accurate as they have been
in past months.

Taken as a whole, the best
band seems to have been 20.
Ten meters D.X. is a thing of
the past. Six metres is about
as active as a dying duck, in its
last death throes. Forty, of
course, still remains the old
man’s band, and interstate
QSO’s are quite plentiful.

F.M. CIRCUIT

With all the controversy
about F.M., many of the boys
are using it to quite good ad-
vantage on 20 at least. While
listening on 20 some weeks back
I heard a VK, whose call sign
I've mislaid, talking to a ZL.
The VK was on F.M., and a
discussion arose as to the
merits of reactance modula-
tors and the like, eventually
the VK said that the modula-
tion system in use on his rig
was just a little out of the
ordinary. This aroused my.in-
terest so I decided to listen a
little longer.

It seems that the idea orig-
inally came from a W. and to
say that its just a little out of

the ordinary is a gross under-

statement. The exact prin-
ciple by which the scheme
ticks is a bit obscure but it all
depends on the 1N34 crystal
diode. The circuit is the
essence of simplicity, and when
incorporated in the grid of the

Page Twelve

isolator in the VFO there is
nothing to touch it for quality,
if the signal from the VK was
anything to judge from. If
the 1N34 is omitted the works
become unbalanced and bad
distortion sets in. It appears
that the crystal does some rec-
tifying and that the alternat-
ing grid voltage 1is, perhaps,
out of step with the microphone
current. Or the explanation
could be much more involved,
maybe having some connec-
with the actual frequency of
the modulation. The trans-
former may have harmonic

':: .'.'.-.'.-.-.-.-.-.-.-.-.--.-.-.-a-'-'e
2
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generated within it and the
1N34 suppresses these on the
secondary side.

If anyone can shed any
more light on this matter I
would be very pleased to hear
from them.

e e e e e e e e e e e e % 7 e T e e e e

- MULTI-BAND ANTENNAE

With everyone going crazy
on antennae; especially the
popular G8PO, this would seem
to be an opportune time to say
something about a new beam
we’re working on at present.

Multi-band operation on the
one antenna has long been
well to the fore in ham radio.
So also has inductive coupling
and lengthening. For instance,
a 14 me/s. antenna, fed with
600 ohm open wire line, can

e e e e e e e
CEMENTING VALVE BASES

There is nothing so annoy-
ing to the radioman as loose
valve bases. Any of the good
household cements used for
sticking china and pottery can
be employed to re-stick loose
bases with quite good results.
However, care must be taken
to see that the cement does not
un down into the base between
the leads, causing considerable
electrical leakage.

easily be used on 28 me/s. with
the right tuning arrangement.
That is to say, you can use an
antenna on twice its funda-
mental frequency.

Secondly, you can reduce the
physical length and still re-
tain the same electrical length
by placing an inductance in
the centre. This helps greatly
when space is limited.

We have applied the reverse
conditions to a mnovel new
beam. This beam is a two-
twin, four-element stacked ar-
ray. It is cut to a half-wave
on 284 mc/s. Fed with 158
ohm line this beam has an
excellent front-to-back ratio
when receiving, especially on
twenty metres! Believe it or
not, this antenna works equally
well on HALF the fundamental
as on the fundamental. We
hope to publish the details in
a later issue and we can assure
you that they will be well
worth reading.
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AMONG OUR READERS

Interest In Gramo Reproduction

Extracts from Letters from Subscribers

“I cannot write too long a
letter, but would like to ex-
press appreciation of the tech-
nical articles in your maga-
zine. I like especially the ones
on audio work and pick-ups. I
have neither the money to
spare, nor the time and
patience to waste to learn the
morse code, so I'll probably
never go for my amateur’s
ticket. So I concentrate on
getting the best off records and
out of the amplifier. My latest
is a portable radiogram, using
1H5, 3Q5 of the radio, with the
pentode section of the 1S5 for
compensation and pre-amp.
Inverse feedback is rather
freely used, which results in
enough volume to sound loud
in a small room or car, as we
generally use it for our rat-bag
parties with the orchestra.

Using the Connoisseur mov-
ing iron pick-up (so I can also
play the classical records of
my collection), I will back the
quality against any portable
receiver I've heard to date, and
that is quite a few.”—(Name
withheld by special request,
West Australia.)

* * *

“Have just returned from
England, where, a fortnight
ago, I saw Radiolympia at
Earl’s Court. Television is well
past the novelty stage, and
now in Australia must be re-
garded as an urgent necessity.
The frequency - modulated
sound synchronising with the
picture is something to be mar-
velled at, indeed living sound!
It puts me to shame whe I
look at my so-called hi-fi outfit
here now. As the government

here has granted itself a mon-
opoly I can only imagine what
a long time it will be before we
get sound and programmes to
equal the U.K. set-up. Al-
though they, too, are govern-
ment controlled, the television
set-up is not so ham-strung.
The people have little enough
pleasure, and they turn on a
good performance to keep them
quiet as far as radio and tele-
vision is concerned. Good luck
to your journal; keep the
standard the best.”—Stewart
Adams, South Yarra, Vic.

#* * *

“I must applaud the fact
that your magazine is a 100
per cent. radio magazine and
that it gives the Australian
radio authors a chance of ex-

pressing themselves and pre-
senting to the readers some-
thing practical and free from
advertising of certain pro-

ducts.” — Peter Boblieff, 15
Wattle St,, Haberfield, N.S.W.
* * *

“I would like to express my
appreciation of the job you are
doing. Radio World is the only
magazine, in my opinion, that
adequately covers all branches
of radio. As to the features I
like best, I find I pay most at-
tention to those on amplifiers
and simple test equipment. The
latter afford a profitable
means of usinig up odd bits
and pieces collected during the

past.” — John W. Down, 3
Stewart Street, Parramatta,
N.S.W.

RESISTANCE COUPLED
AMPLIFIER. WITH—
SPLIT-PHASE INPUT.

ESNTCT
g
s
. (2]
weddi | A
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¢ 3:
E_'-L 500 ¢ 2

<

In response to a number of enquiries, here is a typical
circuit of the split-phase idea applied to resistance-coupled
amplifiers. The above circuit gives splendid results with a

suitable type of
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Circuits of 257
Receivers manu-
factured by 44
Brand-Line
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Ausiralia’s Official

Radio Service Maninl
Vol. 7 (1948 Receivers)

The latest issue of the “Australian Official Radio
Service Manual” is just off the Press! This is
Volume 7, covering 1948 Australian Standard Re-
ceivers.

With the release of Volume 7, the range of Ser-
vice Manuals from 1937 to 1948 is complete.

Vol. 1, 1937, covers 1937 Receivers; Vol. 2, 1939;

Vol. 3, 1939; Vol. 4, 1940-41; Vol. 5, 1946; Vol. 6,
1947; Vol. 7, 1948.

The price of each volume is £1.

The Radio Service Manual is the only publica-
tion which provides you with year by year circuit
data of Australian standard receivers. It cuts
service time and saves guess-work.

PRICE £1 PER VOLUME

OBTAINABLE DIRECT BY SPEEDY MAIL ORDER SERVICE FROM A. G. HULL,
BOX 13, MORNINGTON, VICTORIA.
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RADIO THEORY COURSE — Part 5.

Applications of A.C. Practice

So far the going has been reasonably easy after a
little study. Now we come to the most important
part of A.C. theory, its use in everyday radio prac-
tice. It is essential that you understand this section
perfectly, otherwise later in the course you won’t
be able to follow anything in the field of radio.

ROBABLY the most im-

portant part of alternat-

ing current theory, at
least as far as the radio engi-
neer is concerned, is resonance
and its application to tuned
circuits.

Radio receivers have, in gen-
eral, several tuned circuits,
some of which may be varied
at will, the others being pre-
set to some fixed frequency.
The simple Reinartz circuit has
one variable tuned circuit only,
while tuned radio frequency
type sets may have two, three,
or even four variable tunead
circuits. The superheterodyne
type has at least two variable
tuned circuits and one or more
circuits tuned to some prede-
termined intermediate fre-
quency.

Most tuned circuits in radio
receivers are of the rejector
type, that is they offer a much

By
W. S. LONDEY,
Barkly Street,
Sale, Vic.

P e e e e e

higher impedance to the re-
quired frequency than to any
others. This means that all

other frequencies than the de-
sired one are virtually short-
circuited by the tuned circuit.
Resonance.

Any circuit containing a con-
denser and an inductance will
act as a tuned circuit and the
frequency to which they tune
is termed the resonant fre-
quency. Any change in either
will change the resonant fre-
quency. This gives the two
methods wused for variable
tuned circuits—

(a) a fixed inductance and

a variable condenser;

Exztvorr \C=25v
<"’I=IL‘I¢ =lor < ey
Ay
o s\t
v T Sh \ = s
I~
L
160 2
FPARALLEL <10 L=3530 g§é | _Cuo
C/RCUIT- oo 900 1000 rieo /z;o
FREQUENCY N.C.  FKIGIT
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(b) a fixed condenser and a
variable inductance.

Parallel Resonance.
It will be remembered that
the reactance XL of an in-
ductance is given by—
X, -=:6.28 1L

and that of a condenser by—
XC = 1/6.28 1C

Where

XL and XC = the reactances

= capacity in far-

ads,

L = inductance in
henries,

f = frequency in
c.p.s.

Now the current in an in-
ductance lags %1 cycle behind
the voltage and that through
the condenser leads the volt-
age by % cycle. If, then, we
connect a condenser and in-
ductance in parallel as in Fig.
1, the currents in the induc-
tive part and the capacitive
part of the circuit will be op-
posite in phase, that is, 4 cycle
apart. The resultant current
will then be the difference and
will be given by—

I = E/XL - E/XC
— E/6.28fL - E x 6.28fC
Where I = resultant current
E = applied voltage,
and the other terms as be-
fore.

The current I will lag or lead
according to whether the term
E/6.28 fL or Ex6.28fC is greater.
If the above expression is
positive the current will lag, if
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THEORY (Continued)

negative the current will lead.
When the terms E/6.28fL ana
E x 6.28fC are equal the cur-

rent will be zero. This zero
current is only in the external
circuit as there will be appre-
ciable current in the induct-
ance capacity loop.

As the current in the induct-
ance decreases as the fre-
quency increases it is clear that
there is only one frequency for
which the current will be zero
for a given L-C combination.
This frequency is the resonant
frequency for that L-C com-
bination.

For resonance

Solving this equation for f
we get
f = 1/6.28 sq. root LC

This formula allows the re-
sonant frequency of any tuned
circuit to be determined from
the circuit constants.

It will be noted that the term
LC is the variable factor in the
frequency equation above, that
is, the frequency depends on
the product and not the indi-
vidual values. There are,
therefore, any number of
values of L and C which will
give a certain frequency of re-
sonance.

For example, for a resonant

E/6.28fL, = E x 6.28fC frequency of 1000kc.
That is If C = 100 mmifd. (.0001
1/6.28fL, = 6.28fC. mifd.)
Re R
I
‘ Vo/f’agc LEH&
(/-]

@) RESONANCE ,
CURRENT IN
PHASE WITH VOLTAGE,

!5
L
i £
>F > £
©) < @)

8 FREQUENC ¥ FREQUENC T

HIGHER = LOWER =

CURRENT LEADS CURRENT
VOLTAGE LAGGING.
Fle. 1T,
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L. — 253 microhenries.

If C =10 mmid., L. = 2530
microhenries,

or if C = 250 mmfd.,, L. = 101
microhenries,

Although the change of the
L/C ratio does not alter the
resonant frequency, and the
currenit through the parallel
circuit at resonance is zero in
each case, there is a great dif-
ference in the current at fre-
quencies different from reson-
ance. Fig. II shows curves of
current v. frequency for the
above values drawn approxi-
mately to scale. It will be seen
that as C is increased (L/C re-
duced) the current at fre-
quencies differing from the re-
sonant frequency is increased.
Effect of Resistance in the
Resonant Circuit.

It is impossible to make in-
ductances without some resist-
ance and the effect of this re-
sistance must be taken into
account in the design of tuned
circuits.

Consider the circuit shown
in Fig. IITa where there is re-
sistance present in both the
capacity and inductance legs
of the parallel circuit (in prac-
tice these are part of the in-
ductance and condenser and
not separate items). The vec-
tor diagrams for resonance
and above and below resonance
are shown in Figs. IIIb, c,
and d.

It will be noticed that even
at resonance the current is
now no longer zero but has a
definite value. Consideration
of the three vector diagrams
will also show that there is a
small range of frequencies
about the resonant frequency
for which the current is ap-
proximately the same. This
means that the rejector circuit
having resistance not only fails
to offer infinite impedance to
the resonant frequency but
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offers the same impedence to
a small band of frequencies on
either side of that frequency.

The impedance of a rejector
circuit at resonance is given
by Z = L/CR (this is strictly
true only if the resistance is all
in one leg of the circuit but is
sufficiently accurate in most
cases), Z being in ohms, L in
henries, C in farads and R in
ohms.

The introduction of resist-
ance into the tuned -circuit
also makes a slight difference
to the resonant frequency but,
in general, the difference is so
slight that the formula for the
case without resistance is suffl-
ciently close for all general
purposes.

Applying the formula Z =
L/CR to find the current av
resonance when a voltage E 1s
applied to the circuit we get

I = E CR/L, where I is the
current.

It is seen from this formula
that increasing R increases the
current passed through the
parallel circuit. This is the
opposite to the effect of in-
creasing resistance in direct
current work.

Seleetivity—the factor Q.

It can be shown that the sel-
ectivity of a coil is proportional
to 1/R times the sq. root of L/C.

Substituting for C from the
formula

6.28 £ = 1/sq. root LC,
we get Selectivity is propor-
tional to 6.28fL/R.

This fraction is usually re-
presented by the symbol Q and
this gives a much more com-
prehensive idea of the relative
selectivity of different coils
than can any separate consid-
eration of R or the ratio L/C.

The impedence of the paral-
lel tuned circuit at resonance
is Q times the impedence of
cne branch of the circuit. For
example a tuning coil having
an inductance of 0.2 millihenry
and a resistance of 20 ohms
(the D.C. resistance is less
than this because high fre-
quency currents tend to travel
on or near the surface of con-
ductors) tuned to 1000 K.C.

To find C for resonance—
f = 1/6.28 sq. root LC
thenL.C = 1/6.28 x 628 x f x {
C = 1/394 ffL
= 1/39.4 x 1000000 x
1000000 x  .0002
farads,
or C = 1/394 x 1000000 x
.0002 micro-farads
= .000127 mfd.
The impedance at resonance is
given by—
% = L/CR
= .0002/ . 000000000127
x 20
= 2/.00000127 x 20
= 1/--0000127
= 78800 ohms
Q is given by—
Q = 6.28fL/R
6.28 x
.0002/20
1257/20
62.8

1000000 x

I

AERIAL

FlgYa

SERIES TUNED AERIAL COIL.
Fi6. Ve
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Z at resonance may be deter-

mined by—
%= Qx.6:28 fL,
or Z = Q x 1/6.28 fC
then Z = 62.8 x 1257

— 78800 as before.

It will be remembered that
there is a circulating current
in the L-C loop which is much
larger than the current drawn
from the supply.

The supply current is given
by—

Is-— By
= E/Q x 6.28 fL
But as the circulating current
is approximately—

Ic = EI6.28fL
thenIs = Ic/Q
or ¢ ="Q:J1s
where E = supply voltage
Is = supply current
(drawn from the
line)

Ic = circulating current.
For a supply voltage of 25 we
get supply and circulating cur-
rents as follows—
Ic = 25/6.281fL
="25/125%
= .01985 amps 19.85
ma.)
Ic/Q
19.85/62.8
.321 milliamps.
Over a limited range of fre-

Ist=

(Continued on next page)
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quencies near resonance if the
fractional frequency deviation
is expressed in terms of 1/Q
approximate values of the im-
pedances off resonance are—
whena= 1/2Q, Z = .7 Zo

a=1/Q Z = .45Z0

a =2/Q, Z- = ~24Zo
where a = fractional deviation

in freq.

Z = impedance at that
deviation

Zo = impedance at reson-
ance.

The form of the impedance
v frequency curve for the
above tuned circuit using these
results is shown in fig. IV.

The frequency deviations
corresponding to 1/2Q, 1/Q and
2/Q are found thus—

& .=1/2Q
= 1/2:x9762.8
= .00795
fr= af
= .00795 x 1000000.
= 7950
sy (e L 9o
Therefore, the impedance
would be .7 x 78800 (55000)

ohms at 7.95 K.C. either side
of resonance.

The Q of a coil is fairly con-
stant over fairly wide range of
frequencies because the RF re-
sistance of the coil is almost
proportional to frequency, par-
ticularly at high frequencies.

INPUT '.:JF FR/,
—Jh SEC
FrG vii
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Resonance in Series Circuits.

Although most tuned circuits
in radio are of the parallel
type rejector circuit occasion-
ally a series circuit is used to
obtain some special effect.

The resonant frequency of a
series circuit is given by the
same formula as for a parallel
circuit—

i = 1/6.28 Sd. root LC.

There is, however, an im-
portant difference between the
two circuits. While the parallel
circuit offers a maximum im-
pedance at resonance the
series circuit offers a mini-
mum. With a perfect induct-
ance and condenser the series
circuit would present a short
circuit at resonance and ins
creasing impedance at fre~
quencies different from it.

The effect of resistance on
the series circuit is to reduce
the selectivity in a similar
manner to that of the parallel
circuit. It also limits the cur-
rent at resonance to E/R.

Series resonant circuits are
sometimes used as trap cir-
cuits, for example a series cir-~
cuit tuned to the intermediate
frequency is used on some
superheterodyne receivers from
aerial to earth to prevent any
signals at this frequency en-
tering the set. Fig. Va illus-
trates this.

There is one other important
principle of series circuits
sometimes used in short wave
receivers.

Consider a circuit consisting
of an inductance of .02 mh.
having an RF resistance of 100
ohms and tuned in a series cir-
cuit to 20 M.C.

The reactance of the induct-
ance and condenser must be
equal for resonance and this
reactance will be 2514 ohms.

However, at resonance, the
effective resistance of the
whole circuit will be equal to

: TR

vs 7PN
Ll

© REsowancg +

K76. VI,

the resistance only, the induc-
tive and capacitive reactances
having cancelled each other
out.

Now consider a voltage of
say 10 microvolts (.00001 volt)
applied across the series cir-
cuit.

Current I = E/Z
= E/R
= .00001/100
= .0000001 amp.
Now the voltage drop across
the inductance is given by—
e — X
then e = .0000001 x 2514.
= .0002514 volts.

This has given a voltage gain
of 25.14 times, and this is, it
will be noted, equal to the Q
of the coil. A coil having a
higher Q would give a greater
gain. Fig. Vb shows a circuit
of this type. The circuit is not
much use as an aerial coupling
system except on special
aerials have a fairly high RF
resistance at high frequencies;
it would be difficult to arrange
ganged controls also.

Coupled Tuned Circuits.

One very important type of
tuned circuit is that wused in
intermediate transformers and
the like. Thesee use two coils
each tuned to the required fre-
quency and coupled together
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magnetically (or by some other
means). It is found that, in
addition to the increase of
selectivity due to the second
tuned circuit, there is a certain
amount of interaction between
the two tuned circuits and thav
the shape of the impedance v.
frequency curve can be changed
considerably by alteration of
the coupling between the coils.
When the coils are well sep-
arated there is very little of
the primary flux threading the
secondary and only a small
. voltage will be induced in the

secondary coil. The selectivity
curve will be similar to that of
a single tuned circuit but, of
course much sharper. As the
coupling is increased the in-
duced secondary voltage in-
creases as more flux links both
the selectivity curve remain-
ing about the same shape.
This will only hold, however,
up to a certain degree of
coupling, termed the critical
coupling for this particular
pair of coils. When this criti-
cal coupling is reached the
selectivity curve is of normal
shape but slightly broader in
the peak than that of under
coupled coils. Under this con-
dition the voltage transfer is
a maximum and any increase
in coupling will not increase
the voltage at resonance, in
fact it 'may reduce it, but the
selectivity surve will become
double humped, there being
two resonant frequencies for
the circuit as a whole, these
resonant frequencies being on
either side of the frequency the
two coils are tuned to.

Fig. VI illustrates this—

Curve “a” is for a single
tuned circuit, curve “b” for un-
der coupling (less than ecriti-
cal), curve “c” is for coupling
greater than critical.

These effects are easy to un-
derstand if we consider the
double tuned coupled circuit in
Fig. VII. It will be seen that
the primary forms a parallel

tuned rejector circuit connected
across the supply while the
secondary forms a series or
acceptor circuit coupled to
this. The primary, then,
tends to have an increasing
impedance at resonance, but
the secondary impedance is
least at resonance and increases
as the frequency differs from
resonance. This then, in effect
puts a load on the primary by
transformer action, but only
at resonance. The primary im-
pedance for an overcoupled
transformer may, then, be
higher at a frequency differing
from resonance by a small
amount than it is at reson-~
ance. Increasing the coupling
increases the loading due to
the secondary, and, as the
tuned circuits are not perfect
the effect of the load is over a
greater range of frequencies.
This spreads the impedance
maxima further apart. This
overcoupling does not have a
very great effect on the im-
pedence at frequencies differ-
ing greatly from resonance so
the flanks of the selectivity
curve for a slightly overcoupled
transformer are steeper than
those of an under or critically
coupled one.

By using one overcoupled
transformer, and one critically
coupled one it is possible to
obtain a selectivity curve for
an intermediate amplifier
showing a flat response over a
narrow band and quite steep
flanks. Fig. VIII shows the in-
dividual and combined curves
for this arrangement.

The degree of coupling re-
quired to obtain optimum or
critical conditions is a func-
tion of the Q of the two tuned
circuits.

Optimum coupling K is given
by—

K = 1/sq. root QpQs.

Where Qp and Qs are pri-
mary and secondary Q.

It must be remembered that
Qp will have to take into ac-
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count the loading due to the
plate resistance of the preced-
ing valve. This plate resist-
ance acts as a parallel resist-
ance across the tuned circuit
reducing the impedance, and
therefore the Q of the coil. In
practice the parallel plate re-
sistance of a valve such as a
6SK7 with a plate resistance
of 0.8 megohm will reduce the
Q of an average coil from 130
to about 80. The input resist-
ance which is usually in the
order of several megohms has
a much smaller effect.

Substituting Q values of 80
and 125 for primary and sec-
ondary in the formula for
coupling factor we get—

K = 1/sq. root QpQs

=-1/85q7 root 80 x 125
= 1/100.

Optimum coupling then is

in the order of 1 per cent., the

(Continued on next page)
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above values of Qp and Qs be-
ing typical.

The same principle is used
when two coils are coupled to-
gether by some means to form
a2 band pass tuning unit.

These were used extensively
in 4/5 valve superhet. receivers
with 175 K.C. I.F.T. channels.
A single tuned circuit coula
not give sufficient selectivity to
prevent a signal 350 k.c. from
the required signal® entering
the frequency changer. By
using two tuned circuits in =
band-pass tuner in the grid
circuit sufficient selectivity
was easy to obtain. Fig. IX
shows several different types
of band-pass tuner used by dif-
ferent makers. Coupling is by
a small amount of common in-
ductance or capacity where
the two coils are not induc-
tively coupled together.

Capacity Variation for a
Given Frequency Coverage.
Remembering the frule—
$'='1/6.28 sq. Toot LiC
we will determine the capacity
range required to tune over a
given frequency range.

The minimum frequency to
be tuned is f and the maxi-
mum f’. If £ — n times f then,
as L is fixed, ’/f = 628 sq.
roct LC/628 sq. root LC’
nf/f = sq. root (LC/LC’), and
Cre€i=n2 i

That is the capacity range
is equal to the square of the
frequency range. For example
to cover the broadcast band
of 540 to K.Cs. the frequency
ratio is—

1600/540 = 2.96
and the capacity ratio is the
square of this, that is 8.8.

If the maximum capacity of

the tuning condenser is 450

Ve

MUTUVAL
INOUCTIVE.

BAND
PASS

C/IRCUITS.

Bk =
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mmifd. then the minimum will
have to be 450/8.8 mmid.

This gives a minimum ca~
pacity of 51 mmid. which must
include all stray and trimmer
capacities. Taking average
values for these we get—

Valve input (6A8) 9.5 mmid.

Trimmer (3-30) 20 mmid.
average.

Tuning condenser 15 mmid
(usual min.).

Stray wiring 6.5 mmid.

In practice the average re-
ceiver tunes a little beyond
each end of the band.

The Effect of Series
Capacity on Tuning Range.

If a condenser of small
capacity (comparatively) be
connected in series with a
tuning condenser it greatly re-
duces the tuning range. This
is used for band spread sys-
tems and to obtain oscillator
tracking in superheterodyne
receivers.

For example a tuning con-
denser of 15-450 mmifd. has a
condenser of 100 mmfd. con-
nected in series with it as well
as the trimmer and stray
capacities across the whole
(make these 30 mmifd.). The
minimum capacity of the com-
bination is—

€ ="TCI1C2/(Cl |+ °C2) +°Cs

C = resultant capacity

Cl1 = tuning condenser cap-

acity
C2 = series capacity
Cs = shunt (stray and trim-
mer) capacity.

C =15-x 100/115 + 30

=13 4+ 30
= 43 mmfd

The maximum capacity is
found by using the same rule—

C’ = 450 .x 100/550 4 30

= 82 + 30
= 112 mmid.

The tuning range, instead of
being about three times is only
1.6 times. This will be dealt
with more fully in a later part.
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FOR HAM RADIO

75-watt MODULATOR

& R. Modulators, Type
A complete units (less

M2-75 and M3-75, are
power supplies) designed for
voice frequency modulation of
a transformer, and each is
capable of 75 watts audo out-
put at the secondary of the

modulation transformer when
terminated in a suitable load,
and used in conjunction with
adequate power supply equip-
ment.

The units are available ready
for' any or all of the major
components may be purchased
separately. The chassis, panel,
handles, and brackets, etec., are
also supplied separately in
sets.

Both types are similar, ex-
cept that M2-75 includes a two
stage pre-amplifier for use with
a high impedance micro-
phone and M3-75 is provided
with a 600 ohm line input
transformer (no pre-amp.) re-
quiring an input level of 1
milliwatt or 0.75 volt (zero
d.b.m.) for full output.

Each unit of either type in-
cludes a negative peak -clip-
ping circuit with a special fila-

b -.-.-.-.-.-.-.-.-.-.-r.vmm?'

% Here are the details of a "
compact 75 Watt Modula- -
tor, based on the circuit,
of 807’s as zero bias Class
B triodes, that appeared
in “Amateur Radio,” Aug-
ust, 1948. A & R Elec-
tronic Equipment Co. Pty.
advise that they are now
manufacturing Modulation
Equipment suitable for
use by Amateurs, and pro-
vided the following infor-
mation, illustrations, cir-
cuit, ete.

A e

ment transformer for the

valve.

The modulator circuit is
based on information appear-
ing originally in R.C.A.
“Ham Tips,” re-printed in
“Amateur Radio, August, 1948,
and “Radiotronics,” July-Aug-
ust, 1949, showing a method of
using 807 valves as zero bias
Class B modulators. Tests have
proved that this system pro-
duces the results claimed and
does this without the usual
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complications of bias and

screen voltages, etc.
Considering the popularity
and low price of 807 valves,
this circuit has much to com-
mend it. In designing the
mechanical layout ot the mod-
ulator, it was apparent that
the most useful and universal

arrangement would be a stand-
ard 19in. x i10%in. rack mount-
ing panel and chassis, as this
can also be mounted in a
metal cabinet, which is avail-
able for this panel size.

External finish of the equip-
ment is grey brocade, with
chrome plated handles and
panel screws.

A complete modulator
with pre-amplifier was de-
signed, built and tested as a
prototype, and all relevant
tests were made including
actual operation with a 100
watt transmitter. The perfor-
mance of the modulator was
very satisfactory, after one or
two modifications were made
to the original circuit in order
to produce the required fre-

unit

(Continued on next page)
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MODULATOR (Continued)

quency response.. The pre-
amplifier provides sufficient
gain for most high impedance
type microphones.

Test results were as follows:

The frequency response was
taken overall from the input
©of the driver valve to the sec-
ondary of the modulation
transformer, terminated in a
resistive load of 10,600 ohms,
and with 100 Ma. d.c. through
secondary winding.

At full output of 75 watts
the frequency response was
within 1.5 db from 200 to 7,000
c.p.s. The distortion present
at full output over the fre-
quency range was quite low
and aural tests showed that

the speech quality was excel-
lent. The response of the pre-
amplifier stages can be modi-
fied to suit a particular micro-
phone by altering the coupling
condenser values and in the

case of a crystal microphone
by reducing the resistor value
from grid to earth on the first
valve. It will be noted that
the low frequency response
falls off below 200 c.p.s.,, the
transformers being designed to
aid in this respect.

Reduction of the high fre-
quency response and harmonics
produced by the negative peak
clipping valve is also desirable,
and can be achieved by the use

of a filter or to a degree by a
suitable by-pass condenser.

It is well known that speech
wave-form is of a very peaky
nature, and this means gen-
erally that either a low average
modulation level must be tol-
erated, or some means must be
provided to overcome this limi-
taticn. Without suitable pre-
cautions, an increase of the
audo gain above a vertain level
will cause some of the higher
negative voltage peaks at the
modulation transformer sec-
ondary to exceed the final r.f.
stage d.c. plate voltage. This
will reduce the effective volt-
age acting on the r.f. stage to
zero for the period of time that

G600 & INPUT CIRCUIT

807 DRIVER

60049 LINE
SOCKET

+ 650V. 10/250 mA

.+ 300V MAX. 80 ma
SEE NOTE |

SEE NOTE 2

AC
CONNECTOR

o
+ 1000V MAX.

SOCKETS AS VIEWED
FROM REAR OF CHASSIS
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there is no positive voltage ap-
plied, thus causing discontinu-
ity of the carrier power and so-
called splatter takes place.

Volume compression and
a.m.c. circuits reduce the peaks
and increase the average mod-
ulation, but the time constants
normally used allow high speed
speech peaks of some frequen-
cies to pass through to the
modulator output circuit. The
solution to this is to add a high
level negative peak -clipping
valve with a low pass filter fol-
lowing.

The negative peak clipping
circuit is included in the mod-
ulator so that those who use
the equipment will be pro-
vided with the basis for pos-
sible improvement of their
transmissions if they desire a
high average modulation level
with minimum interference to
other stations.

It is not claimed that the
best results will be possible
without a low pass filter be-
tween the modulation trans-
former and the r.f. final stage
of the transmitter, although
useful suppression of high fre-
quency response can be o0b-
tained by providing as large a
capacitance as possible (2,000
c.w.) in the position marked
CX il the circuit. A filter, if
used, will carry the final stage
d.c. current and the audo fre-
quency currents. The con-
densers and reactors should be
able to withstand the maxi-
mum working voltage contin-
uously; i.e., approximately 2,000
volts r.m.s. at full audio output
and 1,000 volts d.c. It is best
to use “air core” reactors for
the reason that less trouble
will be experienced from noisy
operation under heavy modula-
tion.

Details of the design and
operation of suitable filters
and of other methods of re-

ducing the r.f. channel width
will be found in “QST,” April,
1948; R.S.G.B. Bulletin, Febru-
ary, 1949, and in other publi-
cations.

The following description
and details of operation of the
M2-75 modulator apply also to
the M3-75 unit, allowing for
the difference previously ex-
plained.

Type M2-75 modulator in-

cludes pre-amplifier stages,
and is intended for wuse with
a high impedance microphone.
The overall gain is more than
sufficient for full output using
a D104 type crystal microphone.
A 6J7 metal valve was used in
the original unit, and should
this type be difficult to obtain
a 6J7G would be quite suitable
if provided with a metal shield
to completely enclose the valve,
grid resistor and r.f. filter cir-
cuit. A single ended valve, such
as a 6SQ7, and this valve and
the following valves are readily
obtainable.
?2It was found that a single 807
valve as a tetrode provided ade-
quate driving power for the
modulator valves, when used as
shown in the circuit diagram.
Negative feedback was not
necessary, . as the distortion
visible on the c.r.0. screen was
not excessive at 75 watts out-
put, over the voice frequency
range for which the unit was
designed.

The driver transformer is a
type specially designed for use
in this circuit, but the modula-
tion transformer is a semi-
universal type suitable for use
with many other Class A, AB,,
AB, or B circuits, using such
valves as 807s. 809s, 830Bs, etc.
The maximum signal modula-
tor valve plate current should
not exceed 150 Ma. d.c. per
side of c.t. on the primary side,
and the d.c. current through
the secondary should not ex-
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MODULATION TRANSFOR-
MER IMPEDANCES

PRIMARY

HT+
3,800 ohms
5000
6,600
8500
10,000

SECONDARY

7-8 4,000 ohms
7-9 5,000 ,,
7-10 6,000 ,,
7-11 8,000 ,,
T7=12 10,000 .,

e e e e e e

ceed 150 Ma. A maximum d.c.
voltage of 1,000 may be applied
to the primary and/or secon=-
dary windings. The transfor-
mer is fitted with a spark gap
to provide protection againse
excessive peak voltages which
may occur in the event of loss
or reduction of load during
transmitter adjustment or tun-
ing operations.

This gap should be carefully
adjusted so that during full
modulation the points are as
close as possible, but do not
spark over under normal peaks.

The modulation transformer
has been -carefully designed
and is not likely to break down
with normal use if the maxi-
mum voltage and current
ratings are not exceeded. The
primary and secondary im-
pedance ranges should be suit-
able for most modulator and
transmitter valve combinations
usual with a transformer of 75
watts rating. .

It is necessary now to point
out that full power output with
low distortion from this or
similar audio equipment, is not

(Continued on next page)

Page Twenty-Three



MODULATOR (Continued)

possible without power supplies
having the necessary voltage
regulation under minimum to
maximum signal conditions.

The power supply for the
pre-amplifier and driver stages
should provide 275/300 volts at
about 80 Ma. with sufficient
filament windings for all valves
(except the 5R4GY). It is ad-
visable to check the filament
voltages at the valve sockets,
as low voltage, particularly on
807 valves, is to be avoided.

The power supply for the
modulator valves is most im-
portant, and should be a sep-
arate unit with good regula-
tion. The voltage output
should be approximately 650

volts at the no signal current
of 10 Ma., and should not drop
to less than about 600 voilts if
full output of 75 watts is re-
quired, the maximum signal
current for both valves being
approximately 220 Ma. It is
possible to use up to 750 volts
(maximum at no signal) on
the valves, and obtain the
power output with poorer power
supply regulation. A power sup-
ply with good regulation and
additional current capacity
may also be used for botn the
modulator valves and the Class
C final r.f. amplifier.

The degree of voltage regu-
lation required can be obtained
by using 866a rectifier valves,

with a choke input filter (pre-
*zrably a swinging choke) an-d
a second filter choke, both with
low d.c. resistance of the order
of 50-60 ohms. The filter con-
densers may be 2 uF. after the
first choke and 4 uF. after the
second choke.

For those who wish to as-
semble and wire their own unit,
illustrations show the layout
of the various components. All
necessary holes are included in
the chassis and panel assembly.

The top view of the M2-75
modulator shows the 600 ohm
input transformer mounted in
the r.h. corner near the panel.

(Continued on page 33)

S

A &R

. Transformers and Reactors

Q000000

*

Manufactured by:—

INDUSTRIAL POWER TRANSFORMERS
POWER TRANSFORMERS
INPUT TRANSFORMERS
INTERSTAGE TRANSFORMERS
OUTPUT TRANSFORMERS
MODULATION TRANSFORMERS
FILTER REACTORS

A&R Electronic Equipment Co.PPty.Ltd.

1 LITTLE GREY STREET, ST. KILDA, MELBOURNE, VICTORIA.
Wholesale Distributors:—

Available from:—

WM. WILLIS & CO., Bourke St., Melb. MU 2426).

J. H. MAGRATH & CO., 308 Lt. Lonsdale St., Melb.

(Phone Central 3688).
P e e "
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PHONE: LA 3657

R. H. CUNNINGHAM & CO.,
62 Stanhope St., Malvern, S.E.5 (Phone: UY 6274).
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TELEVISION IN ENGLAND.

TradeCo-operation Essential

(From Our English Correspondent)

HE war and increased
governmental control

: have probably had at

least one good result — they
have led to closer consultation
and co-ordination between the
various branches of the Brit-
ish radio industry, increased
pooling of technical knowledge
and research, and closer con-
tacts between the best scienti-
fic brains in the firms com-
prising the industry.

It is only since the war that
the British radio industry has
had one organisation to co-
ordinate its activities and to
enable it to speak with one
voice in its dealings with the
Government, the B.B.C. and
other bodies. This organisa-
tion is the Radio Industry
Council (R.I.C.) whose four
constituent bodies represent
respectively the receiving set
makers, the makers of com-
munication equipment and
navigational aids, the compon-
ent and test gear manufac-
turers and the valve manufac-
turers. Each body has its own
council; each sends represen-
tatives to the R.I.C. and to the
various committees of the
Council. Each has its own
technical and other committees
and sends representatives to
many joint committees which
may include representatives of
other “legs” of the R.I.C. or
other bodies, such as the BB.C,,
General Post Office, British
Standards Institution, Institu-
tion of Electrical Engineers,
and so on.

The RI.C. has a Technical

Directive Board, Technical Ex-
ecutive Committee and Televi-
sion Policy Committee, but
television from the point of
view of receiver manufacture
is in the first place the respon-
sibility of the British Radio
Equipment Manufacturers’ As-
sociation, fand it is in its com-
mittees that much detailed
work is done. The B.R.EM.A.
Technical Committee, which
meets monthly to direct tech-
nical policy for the handling
of all problems relating to the
design, development and manu-
facture of domestic radio and
television receivers, concists of
the senior technicians of each
of the 12 firms represented on
the Council of the Association,
The Television Technical Sub-
Committee, which sits regu-
larly, is appointed by the main
committee and consists of the
senior television engineers of
each of the same firms under
the chairmanship of one of the
members of the main Techni-
cal Committee. This sub-com-
mittee has a large number of
items constantly before it, and
to deal with them effectively
appoints panels of two or three
members who meet as required.
Some of the subjects are re-
ferred to it from above; many
others are raised by its own
members and representations
passed up to the main Com-
mittee. :
Aims of the highly complex
system of technical commit-
tees are to maintain a high
standard of quality, design and
workmanshlp, to give advice
on manufacturing problems, to
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promote research in the inter-
ests of the industry, and to
promote desirable standardisa-
tion of equipment. Individual
manufacturers are free to intro-
duce new circuits and other
improvements without pooling
their ideas and designs, but
technical data coming to the
knowledge of the Association
from outside the industry is
made available to all and leads
to a steady and fairly uniform
progression in design and
manufacture,

Often a problem before the
technical sub-cmomittee will
require research before recom-
mendations can be made, and
in this event a few members
will collaborate in carrying out
experimental work in their
companies’ laboratories.

Periodical meetings between
members of the Technical Com-
mittee, sub-committee and
B.B.C. television engineers take
place, and problems of mutual
interest are discussed intorm-
ally. A number of improve-~
ments in the television service
have been made as a direct re-
sult of this liaison, and the
dustry has been able to design
receivers to give the full bene-
fit from these improvements.

One of the problems con-
tinually before the sub-com-
mittee is the abatement of in-
terference with television re-
ception. On this the sub-com~
mittee has direct liaison with
the G.P.O. and the Association
is directly represented on var-

(Continued on next page)
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TELEVISION (Continued)

fous technical committees of
the B.S.I. and the LEE.

A specification for the per-
formance of television aerials,
which will later have to be re-
ferred to the Radio Compon-
ent Manufacturers’ Federation,
the standardisation of plugs
and sockets for television in~
put, and the synchronisation of
main supply frequencies are
among other subjects of cur-
rent investigation and discus-
Ssion.

It was the Television Policy
Committee of the R.I.C. which
suggested that the question of
international television stan-
dards in Europe should be
raised at the C.C.LR. confer-
ence at Stockholm last July,

and a special Standards Advis-
ory Committee was formed.
The G.P.D., which provided the
official British delegation to
the conference, was accordingly
accompanied by three advisers
nominated by the industry
from variuos technical com-
mittees, and international stan-
dards are now to be one of the
subjects before a study group
of the C.C.IR.

Enough will have been said,
perhaps, to indicate that the
British television experts are
looking ahead all the time, and
that the R.I.C. organisation,
including its various constitu-
ent bodies, committees and
sub-committee, is the reposi-
tory of an amount of technical
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knowledge and experience of
television which is probably un-
equalled in the world, and
which is at the disposal of all
countries contemplating the
establishment of a television
service.

e e e e e

NEW FACTORY AND
OFFICES

We have been advised that
the Factory and Registered
Office of Trimax Transformers
(Cliff and Bunting Pty. Ltd.)
have been transferred (as from
September 19, 1949) to Charles
Street, North Coburg.

Please note the following de-
tails:—

Postal address: The postal
address for ALL MAIL will be
—Box 2, Coburg Post Office.

Telephone: FL1203.

Transport: The following
directions will help you to
reach the new address: Rail:
Take Fawkner train from
Flinders or Spencer Streets or
North Melbourne station and
alight at Batman station.
Tram: Take North Coburg tram
from corner of Elizabeth and
Flinders Streets and go
through to Gaffney Street,
North Coburg. Road: Follow
Sydney Road through Bruns-
wick and Coburg. At Gaffney
Street, turn left and cross rail-
way line. At Lincoln Mills,
turn right along Williams
Road, turn right at Charles
Street.

Deliveries: The Company
will continue deliveries to the
City as at present. AIll rail
consignment to the Company
to be addressed to Trimax
Transformers, Spencer Street,
except Passenger ftrain con-
signments from Gippsland,
which should be addressed to
Flinders Street.
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FOR QUALITY EXPONENTS

Frequency Records Available

MPLIFIER  enthusiasts
will be pleased to know
that constant frequency

records are now available.
These records offer a quick

and simple method of testing’

the overall fidelity of a record
reproducing amplifier, right
from pick-up to output.

The records have pure musi-
cal tones recorded on them in

separate grooves, with the bass
attenuation to the same degree
as found on most commercial
recordings. If you play these
records on your amplifier, with
an output meter across the
voice coil or plate circuit of
the output stage, and your
meter reads the same voltage
for all frequencies, then you

have the perfect amplifier.
Simple, isn’t it?

There are two records avail-
able, priced at 9/- each. They
are H.M.V. recordings, available
in Melbourne from John L.
Harrower, 71 Little Lonsdale
Street, and in Sydney from the
Electrosound Company, 422
Kent Street.

The first is No. ED1189, and
on one side has grooves for
50, 100, 250, 1,000, 3,000, 4,000,
5,000, 7,000, 9,000; 11,00C, 13,000,
15,000, 17,000 and 19,000 cycles

per second. On the other side
are 70, 160, 500, 2,000, 3,500,
4,500, 6,000, 8,000, 10,000, 12,000,
14,000, 16,000, 18,000 and 20,000
cycles. Up till now, many

people have held that wax
would not be any good for re-
cording frequencies above
about 7,000 cycles, but the fact
that these records are available
with 20,000 c.p.s. on them
settles that point, doesn’t it?

The second record is the
same on both sides, with 35,
50, 70, 100, 140, 250, 500, 1,000,
2,000, 3,000, 4,000, 5,000, 6,000%
7,000, 8,000, 9,000, 10,000,
11,000, 12,000 and 13,000 c.p.ss.
It is No. ED1190.

A graph is given with each
recording, showing, in deci=
bels, the velocity response fre-
quency characteristics.

No amplifier enthusiasg

(Continued on next page)
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BOOK REVIEW

Interesting Circuit Book

Anyone engaged in the re-
pair and servicing of radio re-
ceivers will find the Radio Ser-
vice Manual an invaluable aid.
Many modern receivers use
rather complex circuit ar-
rangements and it is possible
to spend hours of valuable
time trying to work out the
what’s what of a broken-down
set.

Time is money, as we have
said before, so it pays to have
the Service Manual on hand.

Six service manuals have
been published in the past,
covering circuits of all Austra-
lian receivers from . 1937 on-
wards. Now the seventh vol-
umt has just been released,

covering the 1948 model re-
ceivers.

per volume, which may seem
a bit steep at first thought, but
it can be recommended as a
sound investment for those who
want to make money out of
radio repairs.

Glancing through the man-
ual with its hundreds of hand-
drawn circuit diagrams and
many tables of component
values, it is soon evident what
a terrific amount of work has
gone into its preparation. It
makes the price appear quite
reasonable.

Students of radio design will
also find the Manual an enter-

taining and instructive volume.
It is most interesting to study
the various factory designs,
noting the changes which are

Price of the Manual is £1 made from year to year, and

IF

RADIO IS YOUR BUSINESS --

Then you need the

ELECTRICAL & RADIO
MERCHANDISER

to keep you up-to-date on all the latest in
] electrical and radio lines and all the news
| about activities in the Trade.

Subscription rate is 12/- per annum (12
issues) post free.

Subscriptions can be lodged with
A.G.HULL, BOX 13, MORNINGTON, VIC.
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working out the reasons for

the changes.

There is no doubt about it,
every radio bench should have
a bookshelf behind it, with the
Radio Service Manuals within
easy reach.

The Radio Service Manuals
are available direct from our
speedy mail order service at
£1 per volume. Be sure to state
which volume or volumes you
require, and address your order
to A. G. Hull, Box 13, Morn-
ington, Vic.

e e

Frequency Records

(Continued)
should be without this pair of
records. They provide plenty
of interest.

Tested on the quality ampli-
fier described in this issue,
with Acos GP12 pick-up and
Goodmans speaker we felt
quite satisfied with ourselves
after running them through.
The output across the 500 ohm
line was near enough for all
practical intents and purposes,
and confirmed the listening
tests which we have carried
out.

Exponents of the restricted
frequency range technique will
take heart in noting that al-
though the record companies
can readily impress frequencies
of up to 20,000 cycles on their
wax, they make a point of
cutting off at about 7,500 cycles
with most of their commercial
recordings.
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Shortwave Review

NOTES FROM MY DIARY

PLEASE OBLIGE

I notice the Director-General
of Posts and Telegraphs, Mr.
Chippindall, has asked Russia
to co-operate in removing
radio interference in channels
used by Australian airlines.

The offending station is be-
lieved to be at Cyongyang, in
Korea. As one of the Austra-
lian transmitting stations at
the request of Russia recently
changed its wave-length it is
confidently hoped Russia will
reciprocate.

At Geneva a conference is
now sitting to allot world radio
transmitting frequencies and
thus cut interference to a
minimum.

SAY IT FROM HERE

Edwin Hinchcliffe, of the
BBC News Talks Department,
who is now in Australia for six
months, is of the opinion that
in the near future Actuality
Broadcasting will be the only
kind of news broadcasting.

After seven years with the
BBC, and associated with such
dsamatic “newsreels” as those
connected with Hitler’s and
Roosevelt’s death he should
know what the listening public
want.

Mr. Hinchecliffe will be with
the ABC for six months whilst
Frederick Simpson is with the
BBC.

OUR CANADIAN COUSINS

Old time DX-ers will remem-
ber how often I used to say
how we would welcome a regu-
lar programme from Canada.
Well, for some time now, it has

been coming through and
directed to Australia and New
Zealand.

At the time of typing these
notes (7 o’clock on Sunday,
October 9) my “Ultimate” is
tuned to CKLO, Montreal, 9.63
m.c. 31.15 met.,, and what a
signal and what a programme.
I unhesitatingly recommended
this to anyone desiring a really
fine programme. It can also
be heard on CHOL 11.72 m.c.
25.60 met. but strength at my
location is not so good. Sched-
ule is 6.45-8.30 p.m.

NEW STATIONS

WABC, New York, 11.83 m.c.
25.36 met.:

Arthur Cushen is first to an-
nounce this new CBS station,
which is used for broadcastsin
Russian from 1.15-1.45 p.m.
WABC, New York, 21.57 m.c.,
13.91 met.:

CBS also on this frequency
from 6 a.m. till noon.
FO8AA, Papeete, Tahiti, 12.08
m.c., 24.83 met.:

Here is a new frequency for
this country. Like their sister
station on 6.98 m.c. 42.98 met.,
the broadcast is short and
sweet, just about 45 minutes,
2.15 till 3 p.m. Unfortunately
with a weak signal and more
interference, reception is only
fair from Radio Oceania.
DZH6, Manilla, 6.03 m.c., 49.75
met.:

Operated by The Far East
Broadcasting Company this
station is heard from 8 p.m.
till midnight, and is the fore~
runner of several other trans-
mitters to be used by this com-~
pany. Look out for DZHT7 by
the time this paper goes to
press on 9.73 m.c., 30.82 met.
VLM, Brisbane, 4917 m.c,
61.01 met.:
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Conducted By
L. J. Keast

This new ABC transmitter
was omitted from October issue
by accident. It carries the
same programme as 4QG, and
is scheduled from 6 a.m. till
1130 pm. (M/N Sats.) daily
6.45 a.m.-11.30 p.m. on Sun-
days. Signal is quite good but
like most of the 60 metre band
is noisy.

. ... Malta, 4.78 m.c. 62.76 met.:

Recording to “Radio Coll” &
new station announcing as
“This is your Forces Broad-
casting Service, Middle East,”
which, incidentally, is a new
country as regards Radio trans~
missions, has been heard
around 6.30 a.m. Reception
until 7 a.m. is quite good when.
interference from VKC, the
Melbourne police station makes
logging difficult.

Listeners shoulad watch for
other frequencies which may
be used by Malta shortly. They
are: 6.14, 7.22, 7.27, and 11.785
m.c.

“Radio Sumatra,” Medan, Su-
matra, 7.355 m.c., 40.79 met.:

Rex Gillett advises this new
frequency being heard at ex-
cellent strength at 1230 am.
Station closes at 2 o’clock with

(Cfmtinued on next page)

Servicemen — Students
Amateurs

BLUEPRINTS
Now Available

Any circuit drawn up from your
rough copy or from the wide range
on my files. Prints of any circult
from a crystal set to an F.M. or Tele-
vision Receiver, including all types

of test equipment, can be supplied
for 3/- per print, post free.

Special circuits based on those odd
valves and components in your junk
box designed and drawn up for 6/-
per print, post free.

R. ]. WATSON
8§ BOTTING STREET
ALBERT PARK
SOUTH AUSTRALIA
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*“Marching Through Georgia”
and the Dutch National An-
them.

LATEST SWEDEN BROAD-
CAST SCHEDULES

(Received by Air-mail)

10.00 a.m.-11.30 a.m., SBO,
6.065 m.c., 4946 met.; SDB2,
10.78, 27.83.

3.15 p.m.-5.30 p.m., SBO and
SDB2.

530 pm.-115 am. SBP,
11.705 m.c., 25.63 met.; SBT,
15.155, 10.80.

115 am.-4.00 am. SDB2,
10.78, 27.83; SBT, 16.155, 19.80.

400 am.-430 am. SBO,
6.065, 49.46; SDB2, 10.78, 27.83.

430 am.-445 am. SDB2,
10.78, 27.83.

445 am.-End, SBO, 6.065,
49.46; SDB2, 10.78, 27.83.

MAKE A NOTE OF THESE
ALTERATIONS
Greek Army Station, 6.745
m.c., 4451 met.: Schedule is

now 2.30-4.30 p.m.; 7.30-10.30
pm.; 3-7 am. They hope to

1940 — Only November.
1943 — Only December.

Dec.

BACK NUMBERS AVAILABLE.

All previous special offers having now been cancelled, back numbers
are available at 1/- each, post free, or 10/- per dozen. Only the
following numbers are available, so please save your time and ours
by not asking for others. If you particularly want issues which are
not in stock, we suggest that you use the Bargain Corner.

1944 — February, March, April, May, June, July.
1945 — May, June, July, August, September, October, December.
1946 — February, April, June, July, August, Sept., Oct., Nov.,

1947 and 1948—All issues, except September 1948.
Please send your remittance in 13d. stamps or postal notes. Ad-
dress : Australasian Radio World, Box 13, Mornington, Vic.
PLEASE NOTE: SEPTEMBER, 1948, NOW OUT OF STOCK

reinstate the news in English
session soon.

Forces Broadcasting Service,
Middle East, 4.96 m.c., 60.48
met.: Note new frequency from
430-7 am. Very good signal.
Relays BBC.

Radio Noumea, 3.40 m.c,
88.32 met:. This new trans-
mitter is intended;, to give
better reception in inland
areas of New Caledonia.

Athens, 9.605 m.c., 31.24 met.:
Good signal at 4 p.m.

Salisbury, 7.29 m.c.,, 4117
met.: Heard till 1 am. with
Rugby broadcasts.

VERIFICATIONS

Verifications 1698; countries
verified 123. What a lovely re-
cord and justifiably earned by
Arthur Cushen, of New Zea-
lanr. Yet in his latest air-
mail to me he, with remark-
able modesty, “A little news
from here; recent verifs. from
Noumea (3.40); HC2AN (7.35),
OAX4P (5.94), ZL2 (9.62),
Johannesburg (3.45), Salisbury
(3.325), VLA4, ZUD24 (Stug-
gart (6.03), OIX4, Singapore
(7.25, 9.825).

é

ATTTTIITIT IR DAL SR AU UL SO AR

If you don’t recognise
next month’s issue.

Make sure of the

DON'T BE
SURPRISED
:

name:
AUSTRALASIAN
E RADIO
; WORLD

RADIO BATAVIA’'S NEW
100KW TRANSMITTER

From the N.Z. DX Times
comes the following informa-
tion. Radio Batavia’s new 100
kw transmitter is located in
the suburb of Kebajoran and
has been installed by the Post
and Telegraph Department,
being of General Electric
manufacture. The transmitter
is the most modern obtainable,
and the complete installations
are in keeping. Three diesel
motors each supply 270 horse-
power for the power supply.

The new transmitter will
commence testing shortly, and
go into operation in Septem-
ber as YDC with 24 doublets,
without reflectors, bearing on
Australia and New Zealand and
in reverse to India and West
Europe. As soon as a rhombic
is completed they will also
operate on 11795 kes to Europe
and West Coast, U.S.A., and on
6045 kes directed to Northern
Australia and South-East Asia.
These latter frequencies will
be in use before July, 1950,
when the Mexico proposals
take effect.

DZH3 (9.50). — Good, apart
from interference.

Australasian Radio Werld, November, 1949



- SHORT-WAVE STATIONS OFU.S.A.

As I figure most short-wave
listeners choose one wave-band
and run right through it, most
likely in the hope of perhaps
striking a “new” one amongst
their favourite station or sta-
tions, I am setting out here-
under a list of United States

Met. K.C.
4934 6080
4139 7250
31.48 9530
3145 9540
31.35 9570

: 31.09 9650
31.02 9670
30.93 9700
30.77 9750
25.62 11710
25.58 11730
25.49 11770
25.45 11790
25.29 11860
25.97 11870
25.23 11890
92521 11900
29.83 15130
19.81 15150
19.72 15210

Broadcasting Stations and
Overseas Relay Stations taken
from the latest list to arrive
by air-mail.

Although in New South
Wales we have already had a
touch of spring, may be, there
are some more cold days still

AES.T.

1.15-8 a.m.

10 a.m.-Noon
1.15-8.15 a.m.

10 am.- 1 pm.
1.15-8 a.m.

10 p.m.-12.15 a.m.
10 a.m.-Noon
Noon-1 p.m.
1.15-6.15 p.m.
5.15-6.45 p.m.

7 pm.-12.15 am.
7 p.m.-8.30 p.m.
8.45-12.15 a.m.
9-10 a.m.
10.30-Noon.

7 pm.-12.15 a.m.
10 am.-1 p.m.

7 pm.-12.15 am.
0-10 am.

10 a.m.-1 p.m.
7 pm.-12.15 a.m.
10 a.m.-Noon

7 p.m.-12.15 a.m.
6-8.30 a.m.
10.30-Noon
Noon-1.30 p.m.
6.30 p.m.-12.15 a.m.
1.15-1.45 a.m.
3.30-8.15 am.

7 pm.-12.15 a.m,
8-10 a.m.
3.30-9.30 a.m.
5.15-6.45 p.m.

7 pm.-12.15 am.
1.15-8.30 a.m.
9-10 am.

11 a.m.-Noon
4-745 am.

11.15 a.m.-6.30 p.m.
3.30-6.45 p.m.

7 pm.-12.15 a.m.
2-345 pm.

W/SU

W/8U

T/S

T/S

W/SU

W/8U

Australasian Radio World, November, 1949

to be reckoned with before we
go all “surf” minded, and I am
therefore including some day-
light times that will certainly
fade as the warmer weather
approaches. However, the un-
expected is the rule with DX-
ing as I have found in my 23
years of listening-in.

Call Sign — Beam

Munich III—Europe
WLWU—W. S. America
Munich IV—Europe
WGEU—E. S. America
Munich II—Europe
KWID—East Asia
WRUM—Cent. America
WRUW—Cent. America (U.N.)
KWIX—Alaska (Aleut.)
KNBI—Hawaii/Aust. (U.N.)
KNBI—Hawaii/Aust.
KCEI—Mid-Pacific
KCEI—Marianas/Phil.
WNRX-—-So. America (U.N.)
WNRX-—So0. America
KSBF—Japan
WLW-2—W.S. America
KNBA—East Asia :
WLRI-1—W.S. America (U.N.)
WLRI-1—W.S. America
KGEX—Phil/E. Indies
KNBI—So0. America
KNBX—East Asia
WRUS—Europe
WRUL—E.S. America
WRUL—E.S. America (U.N.)
KWIX—Japan

Munich IV—Europe
Munich I—Europe

Manila I—Far East
Manila I—China
KWID—So. Pacific
KNBA—East Asia/U.N.
KSBR—Phil./E. Indies
WOOC—Europs (U.N.)
WRUL—Caribbean (U.N.)
WRUA—Cent. America
WRCA—Europe
KCBA—Alaska/Aleu.
KGEI—Mid.-Pacific
KCBA—Marianas/Phil.
WRUA—Europes
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19.69
19.67

19.64

19.63
19.62
19.57

19.54

16.90
16.90

16.89
16.88

16.87

16.85

16.83

16.79
16.52
13.97
13.96
13.91

13.89
13.88
13.85
13.83
13.82
13.81

T/S—Tuesday through Saturday. W/SU—Wednesday through Sunday.
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15240
15250

15270

15280
15285
15330

15350

17750
17755

17760
17770

17780

17800

17830

17880
18160
21460
21500
21570

21590
21610
21650
21690
21730
21740

T/S

wW/SU

T/S

W/SU
wW/sU

W/SU

T/8

4-745 a.m.

9-10 a.m.

10.30 a.m.-Noon
8 am.-10 a.m.
3.30-6.30 p.m.

7 p.m.-12.15 a.m.
1.15-7.30 a.m.
8-8.30 a.m.

8-10 a.m.

10 a.m.-Noon
1.15-7.30 a.m.
10 am.-1 p.m.
2-3 am.
3.30-8.15 a.m.
5.15-6.45 p.m.

7 pm.-12.15 a.m.
7-8.15 a.m.

9-10 a.m.

10 am.-1 pm.
11 p.m.- M/N
3.30-6 a.m.

6 am.-7 am.
7-8.30 a.m.

9-10 a.m.

2-6 a.m.

6-7 a.m.
7.30-8.30 a.m.

7 p.m.-12.15 a.m.
10 a.m.-Noon
8-10 a.m.

11.15 a.m.-6.30 p.m.

3.30-6.45 p.m.
1.15-8.30 a.m.
10 .am.-Noon
Noon-1 p.m.
5.15-6.45 p.m.
7 pm.-12.15 a.m.
8-10 a.m.

11 a.m.-Noon
Noon-1 p.m.
11 pm.-M/N
2-8.15 a.m.
8.30-10 a.m.
10.30 a.m.-Noon
2-7.45 am.
1.15-8.30 a.m.
10 a.m.-Noon
1.15-8.30 a.m.
2-8.30 am.
10 a.m.-Noon
2-8.15 a.m.
1.15-8.30 a.m.
1.15-8.30 a.m.
2-8.15 am.
2-7.45 am.
8-10 a.m.

WBUS—Europe
WRCA—E.S. America (UN.)
WRCA—E.S. America
KNBX—Hawaii

KNBX—So. Pacific
KRHO—East Asia
WLNR-1—Europe
WLWR-1—Europe

Manila II—East Africa
KCBR—So0. America
WCBN—Europe

WCBN—So0. America
Munich I—Middle East
WNRE—Europe

Manilla IT—S.E. Asia (U.N.)
Manila II—East Asia
WGEU—Europe
WLWR-2—W.S. America (U.N.)
WLWR-2—W.S. America
WLWR-1—W.S. America
WRNL—Europe
WRUL—Europe (W.W.)
WRUL—Europe
WRUX—Caribbean (W.W.)
WRUW—Europe
WRUX—Europe (W.W.)
WRUW-—Europe

Manilla III—E. Asia
KWID—So. America
KCBF—Philippines
KCBF—Alaska/Aleu.
KGEX—Mid.-Pacific
WNBI—Europe

WNBI—So. America
WNBI—So. America (U.N.)
KRHO—Phil./E. Indies (U.N.)
KRHO—Phil./E. Indies
KRHO—Philippines
WLWK—W.S. America
WLNK—W.S. America (U.N.)
WLWS-1—W.S. America
WCBX—Europe
WCBX—So0. America (U.N.)
WCBX—E.S. America
WGEX—Europe
WNRI—Europe (U.N.)
KNBA—So0. America
WOOW—Europe
WCRC—Europe
WCRC—So0. America
WGEA—Europe
WNRA—Europe (U.N.)
WLWS-1—Europe
WLWL-1—Europe
WNRX—Europe
KCBA-—East Asia

(W.W.)-World-wide Broadcast. Corp.

Australasian Radio World, November, 1949



MODULATOR (Continued from page 24)

This transformer is not nor-
mally fitted wunless the pre-
amplifier is omitted as in Type
M3-75 modulator. A cover plate
is provided for the mounting
hole. Behind the 807 driver
valve is seen the driver trans-
former, to the right is the
6SQ7 valve, and at the extreme

right is the die cast -case
shielding the 6J7 valve and R1,
R2 and Cl1.. A taller metal
shield would be required if a
6J7G valve is to be used.

The underneath view shows
the location of the filament

transformer T3 adjacent to the
5R4GY socket, and the a.c.
mains connector on the back
of the chassis. The four-pin
power socket is near the earth
terminal, the eight-pin power
socket being at the back r.h.
end of the chassis. At the
front from left to right is the
pilot lamp socket, volume con-
trol and microphone connector.

When wiring, make all earth
connections to a bus-bar, and
earth at one point only on the
chassis.

Output Meter Unit

(Continued from page| 7)
socket of the set under test
‘or cases in which the speaker
connections are from octals or
other sockets that are only en-
countered on add occasions.

Finally there is another
method of finding the turns
ratio of an output transformer
and that is to apply a known
A.C. voltage to one winding of
the output transformer (pre-
ferably the primary) and
measure the voltage ocross the
other, the voltage ratio between
the two will be equal to the
turns ratio. The output meter
described herein could be used
for this measurement.

Specifically designed and
manufactured expressly for
the two Stage LF. Channel,

Lookng for SELECTIVITY? . . . Then Try

AEGIS HI-CORE LF. TRANSFORMERS

=

MEDIUM SELECTIVITY
Type J20 Interstate 13/6

the new Hi-Core LF. Trans-

Price, - - Each
Type J21 Diode
so 0o Price, - - Each 13/6

formers incorporate these
outstenling features.

o

MAXIMUM SELECTIVITY

Type J22 Interstat
Price, - = Is;aac}f 17/6

Type J23 Diode,

Price, - - Each 17/6

1. Maximum Stability.

2. Excellent Selectivity, par-
ticularly types J22/J23.

3. Effects if Tube Loading
reduced to a minimum,

O B

Special Discount
Available

4, “Miller Effect” Detuning ) ==

to Amateurs

eliminated. =

o

<

Aegis has been making Coils
and LF.s for 18 years, and
has the most comprehensive
range of quality components

available. It it’s Aegis "it’s

T

Obtainable from:

T
¥ T
1 s

oo dependable . .

AEGIS M

v HHH
N

10 - — 0 4 —= & 10

FACTURIN

208 LITTLE LONSDALE STREET . . . ..

OR FROM SELECTED WHOLESALERS THROUGHOUT AUSTRALIA
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is

PTY.
e LTD.

. MELBOURNE, C.1.
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Speedy Query Service

R.C.G. (Tamworth) writes and
asks about hum in a high-gain pre-
amp and how he might cure it.

A—Hum is rather a wide and
difficult field to cover here in a
few lmeg. In a pre-amp, especi-
ally a high-gain one, efficient and
extensive shielding is a MUST if
you are to have an amplifier with-
qut hum. Running your heater
lines near grid leads is asking for
trouble, so twist your heater leads
and keep them as far as possible
away from the grids. Bypass the
screen on pentodes direct te the
cathode at the tube and not to
earth. Earth one side of the heater
circuit at the transformer only and
bypass the other side on each tube
w'th a small condenser, about .001.
If hum is still present it is possible
to apply inverse feedback to the
a“ected stage. This results in
slightly lower gain from the stage
vith an in-rease in bass response
and a reduction in hum level,
caused by returning an out-of-
nhase hum voltage from the plate

to the grid circuit.
* * *

P.G. (Hughesdale) asks what fault
would cause the screen of an out-
put pentode to glow red.

A —The screen grid of an output
tube constitutes part of the load
of the tube, across which the power
is generated. The total plate and
screen current is equal to the cath-
‘ode current, now if the plate con-
nection is removed, the screen still
connected, then the screen has to
carry the whole of the current. The
screen current in only a fraction of
the plate current normally, so when
the screen has to carry both its own
and the plate current it becomes
seriously over-loaded and so runs
red hot. Thus if the plate lead is
disconnected, or the speaker trans-
former open circuited, the screen
glows red.

#* £ *

M.R.K. (Ipswich) has a query
about the alignment of a superhet.
He asks whether the signal gen-
erator is set for its maximum out-
put when aligning a superhet.

A.—No, the signal generator is

GENUINE G. E. VACUUM
MOUNTED CRYSTALS, 100
and 1000 K/cs., available at
£5/5/-, plus sales tax (8/9
each. Suitable Bendix and
other frequency meters from
R. H. Cunningham and Co.,
62 Stanhope street, Malvern,
Vie. UY 6274.

Page Thirty-Four

not set for maximum output for the
simple reason that most superhets
are equipped with A.V.C. and the
function of the A.V.C. is to alter
the bias on the circuits which it
controls, thus reducing the sensi-
tivity of the receiver. Now, if you
were to align the set with the signal
generator at maximum output you
would bring the A.V.C. into opera-
tion, thus reducing the sensitivity
and so the set would be incorrectly
aligned and you would not get the
most out of the receiver. So the
signal generator should always be
set at a low level when aligninz a
superhetrodyne.

NM.D.R. (Perth) writes and asks
if it is possible to check the opera-
tion of the A.V.C. circuit in a re-
ceiver merely by using an oscillator
and a voltmeter.

A.—Yes, it is quite possible to
check the operation of the A.V.C.
with only an oscillator and a volt-
meter. The voltmeter is set on a
low range of about 10 voiis and is
connected across the cathode re-
sistor of one of the controlled
stages. The oscillator is hooked to
the input of the receiver and the
reading of the voltmeter noted.
When the output of the oscillator
is increased the cathode voltage
should fall, if the A.V.C. is work-

ing properly.
* * *

T.G. (Dandenong) enquires about
using one side of the A.C. mains
as an aerial and as to the safety of
the scheme.

A—It ‘s cuite common practice
in many small mantel sets now on
the market to use one s‘de of the
mains as an aerial. The idea is to
use a good mica condenser with a
high voltage rating between the
aerial terminal and one side of the
mains. The idea achieves quite
good results and is safe so long as
the condenser is of good quality and
high working voltage. If the con-
denser should fail, it lets the A.C.
flow through the aerial coil, thus
burning it out and possiblv charg-
ing the chassis, making it lethal.

T.W. (Malvern) enquires about
cathode followers and their apnli-
cation to general avdio amvlifiers.
He also asks °bout their gain and
frequencv response.

A.—Cathede follower circu’ts have
found a wide emnlication in manv
electronic desiens and systems
where a reallv wide freruencv rance
is reguired in F.M., T.V. and radar.
The special featwre of the design
is flexihilit+ where imvedance is
concerned. It is possible to match
an- two impedances merely bv cal-
ecvlating the avoropriate cathode
resistors for the two coupled stages.

T e e e e e e e

BARGAIN CORNER

Advertisements for insertion in
this column are accepted free of
charge from readers who are direct
subscribers, or who have a regular
order placed with a newsagent.
Only one advertisement per issue is
allowed to any subscriber. Mini-
mum 16 words. When sending in
your advertisement be sure to men-
tion the name of the agent with
whom you have your order placed,

or your receipt number if you are
a direct subscriber.

WANTED.—Plugs and Cables for
connecting Bendix RAI1OFA re-
ceiser to remove control unit. K.
Semmler, Box 26, Murtoa, Vic.

FOR SALE. — Valve and Circuit
Testnor., “Tranpro,” a.c. or 6v.
d.c. operation, with adaptor
panel. New condition; £26 or
offer. G. Russell, 36 McLachlan
Street, Northcote, Vic.

WANTED. — Type A, Mark III,
Transceiver. Telegram to 8AF,
Weekatharra, West Australia, col-
lect, will get prompt reply.
Henry McLeod, Onslow, W.A.

FOR SALE—Sturdy, well-built am-
plifier, with two 807’s, four 6J7’s.
variable output matching. A/C
230v. or D/C 12 wvolts, 2
cone speakers, 2 meters, mike and
stand, 2 generators. Worth £65,
but will sell for £28. A H,
Davies, 8 Lavina Street, Gympie,
Queensland.

FOR Model Aeroplane Motors, new
and second-hand, Ohlssons, Mc-
Coy and Eta. Write “8514,” care
of Box 13, Mornington, Vic.

e e e e e s e

Another valuable point is the fact
that the input impedance is high
and the output impedance is low,
thus enabling you to run any length
of low impedance line from a pre-
amplifier to the actual power ampli-~
fier. This eliminates the need for
line to-grid transwormers. Although
the actual stage gain is not high,
the consideration of frequency re-
sponse and impedance matching
cannot be disrezarded.

R.B. (Finley) asks whether 32-
velY vibrators are available.

A.—As far as we can find ouf,
through enquiries to the principal
suppliers, 32-volt vibrators are not
available at the present. We have
not investigated all fields as yet.
We hope that we will be able to
rrocure them, because we would like
to run an article on a 32-volt
vibrator-powered farm radio.
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TRANSFORMERS

RED = UNE
OF DISTINCTION

LINE TO VOICE COIL MATCHING TRANSFORMERS

The correct value of primary im-
pedance for parallel arrangement for
equal distribution of the output of an
emplifier is found by multiplying the
number of speakers. by the line im-
pedance. Take, for example, a 30
Watts amplifier, feeding six speakers
from a 500 ohms line . . The required
primary impedance is equal to the
number of speakers in parallel multi-
piied by the line impedance, i.e., 6 x
500, which equals 3000. Thus, Type
LV30 would be selected, as this unit
has a primary impedance of 3000 ohms,
and the six speakers would be served
from the 500 ohms tappings of the
cutput transformer, as 3000 divided
by 6 equals 500, <

Type LV30, however, will also serve
for 12 speakers, if required, but they
would then be placed in parallel
across the 250 ohms tappings on the

“equals

250 ohms, and the reflected
load would still be correct.

In many installations, however, ow-
ing to varying noise levels ‘and other
modifying factors, each speaker may
be called upon to deliver different
emount of power. In these circum-
stances, the primary impedance may
be determined by applying the fcllow-

" ing formula:—

W
Zx — Z2—
Ws
Where
Zx equals the primary impedance to
be determined
Z equals the value of line imped-
ance to be used,
W equals the power in watts from
the amplifier,
Ws equals the required power for
each speaker.
As an example, a 30 Watts amplifier
using 500 ohm line output is to have
5 speakers and each speaker is 10 have

‘ransformer, as 3000 divided by 12 . the following power distribution:—
Speaker Watts Method of Calculation Impedance
No. Each ZxW _Ws Reqrd.-Zx Type No.
1 10 500 x 30 L 10 1500 Use LV20
2 8 500 x 30 4 8 1875 Use LV20
3 3 500 x 30 1 3 5000 Use LV30
4 5 500 x 30 4- 5 3000 Use LV40
5 4 500 x 30 L 4 3750 Use LV50
Substituting LV20 (2000 ohms) for g}’ghg increasc In power to speaker
0,

speaker No. 2, and LV40 (3500 ohms)
for speaker No. 5 means that standard
units may be used with a slight de-
crease in power to speaker No. 2 and a

RED LINE EQUIPMENT

PTY.LTD.

TRANSFORMER ENGINEERS

WORKSHOP: Cent. 4773, 2 Coates Lane. Melb.
JITY OFFICE: MU6895 (3 lines), 157 Elizabeth

Street, Melbourne.

These five transformers when wired in
parallel would present a terminal
impedance of 515 ohms approximately,
which is a negligible degree of mis-
matching.

KEEP THIS CATALOGUE
Cut and File for Reference

VICTORIA:
Veall Pty. Ltd.; Radio Parts Pty. Ltd.; Howard
Radio; A. G. Healing Ltd.; Healings Pty Ltd.;
Lawrence & Hanson Electrical
Ltd.; Motor Spares Ltd.; Warburton Franki
(Melb.) Ltd., and all leading wholesalers.

N.S.W.: United Radio Distributors Pty. Ltd.;
Homecrafts Pty. Ltd.

QUEENSLAND: A. E. Harold; B. Martin; Den-
radio Industries (Ma.ryborough), J Michael-
more & Co. (Mackay).

SOUTH AUST.: Gerrard & Goodman:
Wholesalers Pty. Ltd.; Newton McLaren Ltd.

FASMANIA: Noyes Bros.
Lawrence & Hanson Electrical Pty. Ltd.

S e

HIGH FIDELITY LINE TO VOICE
COIL TRANSFORMERS

The following high level line to voice
coil or recording head input trans-
formers are complementary to the
“AF’. and “AW.” series shown last
month., These transformers are hlgh
fidelity units with an individual in-
sertion loss of not greater than 0.5
db and a frequency range ../- 0.5 db
25 cps to 15 Ke/s.

Reference to their dimensions will
indicate the large core structures
adopted to keep iron distortion to
uegligible proportions by the use of
low flux inductions at the maximum

ignal voltages incurred.

ITEM 70 Type No. VW13
Primary Z: 500 ohms 34 db. 15 Watts

Secondary Z ohms Voice Coil
Base: 234 x27/Rx3-7/16"H Wgt.: 3 lbs.
Mntg: V14 “8” is 114"

ITEM 71 Type No. VWI26
Primary Z: 500 ohms 39 db. 45 Watts
Scecondary Z 12 ths tapped 6 ohms

. W

Base: 414x4x333"'H gt.: 8 lbs.
Mntg.: VSIO S “S" 18 °215"
ITEM 72 Type No. VW84

Primary Z: 500 ohms 39 db. 45 Watts
Secondary Z 8 ohms tapped 4 ohms

Base: 41,ﬁx4x33"'H Wgt.: 8 lbs.
Mntg.: VS10 .. . “gnig 218"
ITEM 73, Type No. VW205

Primary Z: 500 ohms 39 db. 45 Watts
Secondary Z, 2 ohms tapped 0.5 ohms

Base: 414x4x334"H Web.: 2 ibs,
Mntg.: VS10 .. . el TR M
DISTRIBUTORS:

Homecrafts Pty. Ltd.; Arthur J.

(Vie)) Pty.

Radio

(Aust.) Pty. Ltd.;

A GUARANTEE OF DEPENDABILITY

. ' lan Radio Worid,
ted by “Post” Newspapers Pty. thl Mormngton, for the Proprietor of the Australas:
- . peA & Hull. Balcombe Street Mornington Vlctoria
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AEGIS KC.5

=BAN:D=S:P-REEADAENG=

TUNING UNIT

Aegis does it again! This time it’s a multi-band tuning unit, specially developed for the Custom
built Console of the modern lounge! The unit is actually the entre “Front End” of a radio
receiver, completely assembled and wired and accurately calibrated in megacycles and aligned. For
those who are especially keen on listening to exciting Overseas Broadcasts direct from their origin,
plus hundreds of amateur radio operators, talking to one another all over the world; small ships
at sea, aircraft, police and standard broadcast interstate, we highly recommend the Aegis KC.5.
Tunmg on the Shortwave Bands is just as easy as tuning the Broadcast. Once a Station is logged
on this beautifully clear dial, you can rest assured it will appear at the same position next time.

SPECIAL FEATURES

Complete coverage of all popular
bands obtained with FIVE SWITCH
POSITIONS. (550-1630 Kc), (3.4-4.05
Mc), (5.8-7.5Mc), (9.4-12.3 Mc), (13 9-
18.2 Mec).

Bands indicated on dial include 186,
19, 20, 25, 31, 40, 49, 80 Metres, and
Standard Broadcast.

Multi-coloured, full vision, illumin-
ated dial. 1215” x 714",

Band change switch operates Auto-
matic Band Indicator on dial face.
Fly wheel spin tuning shaft.
Provision for ‘“Magic Eye” tuning
indicator.

Positively no back lash on dial drive
with 29:1 Ratio.

Special Perspex dial pointer pre-
vents incorrect logging.

As

All coils possess high quality, ad-
justable, iron-dust cores:
Trimmers have high “Q” factor.

_Best quality Moulded Mica, Ceramic

and Paper Condensers incorporated in
circuit.
LR.C. Resistors used throughout.

Stablised Voltage Control on Screens

of both R.F, and Converter valves.
R.F. Stage on all wave bands.
Something New and Exclusive in Dial
Escutcheons.

A.W.A. three-gang Tuning Condenser
floated on Rubber.

Whole unit may be mounted on four
rubber grommets when attached to
chassis.

All associated resistors and by-pass
condensers included, complete.

Any number of valves and control
circuits can be built around this unit
to give the desired results. (We rec-
ommend two LF. stages using Aegis
420 and J21 LF. Transformers).

Only five connections to make, to
feed into any 455 Kec¢. LF. channel.

Gold Letter Station Transfers for all

Australian stations supplied.

208 Lit. Lonsdale St.,

MANUFACTURING _

COMPANY

rry. ¢ P
LTD.

MELBOURNE

Obtainable from Selected Wholesalers throughout Austraha



