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EpiToRIAL

The Magazine Committee had hoped
to provide details of Hams who were
serving with the various branches of the
Defence Forces, but unfortunately the
censorship restrictions do not permit of
the publication of such information.
However, this CAN be said, the response
of the amateur movement to the Call
for Service has been literally astound-
ing. Within two months of the outbreak
of war practically every amateur able
to join had enlisted in one of the signal
branches of the three services. We
know of one Signals Unit, and a key
unit, too, that has fourteen Hams out
a total personnel of sixteen. It can be
truly said that no section of the com-
munity has given greater co-operation
than the Amateur movement, even if
we do say it ourselves!

We would like to wish all members
a very happv New Year and express the
hope that 1940 will bring as many
PLEASANT surprises as the number of
UNPLEASANT ones 1939 produced!

Looking back on 1939 in retrospect,
it can certainly be said that few years
in our history brought up so many and
varied incidents. The year opened with
the most disastrous bush fires in our
country’s history, and brought forward
one of our greatest opportunities to
prove the value of Ham Radio to the
civil community. Then the blows start-
ed to fall. Firstly, Cairo, with the an-
nouncement of shared channels on 7 mc,
and the feeling that we were fortunate
to escape with only a few scars. The
1st of September brought in the new
conditions agreed upon at Cairo, and
two days later, the greater blow fell—
WAR, and the withdrawal of our Experi-
mental Licences. The rest of the year
we have already commented on.

If we had a distorted sense of humor,
we could say that no further blow could
fall on Ham Radio in 1942 at the next
YInternational Convention, because in-

dications are the war will still be in full
swing then, and there won't be a Con-
vention anyhow!

W.ILA. NEWS DIGEST.

Amateurs Application Knockad
Back.

The Chief Radio Inspector has
notified the W.ILA. that its applica-
tion for restoration of experimental
licenses on Ultra High Frequencies
has been refused.

Despite this refusal, Federal H.Q.
is endeavouring to have this decision
reversed, and every effort will be
made to bring this application to a
successful conclusion.

Proposal for Official
Station.

F.H.Q. has applied for allocations
between 7,200 K.C. and 7,300 K.C.
for official station in each State to
disseminate Institute information
and items of general interest.

Radio Register Forms pouring into
Headquarters.

We are again enclosing a register
form in this issue. If yours has not
been sent in—do it now! A form
would also be appreciated from non-
members, so that a complete survey
may be compiled. Pass on this form
to a non-member if yours is already
posted.

Commercial Certificate
tions Need Amending!

Why should applicants for com-
mercial operator’s certificates be
compelled to prove practical experi-
ence on ship or shore stations when
such stations are not available ex-
cept to employees of those stations?

Where are our country corres-
pondents?

Very little news of country zones
is being received. Any notes on
happenings in your zone would be
appreciated.

Institute

Regula-
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Factors Determining

the Choice of an

Intermediate Frequeucy

By R. Lackey,

AM.IR.E. (Aust.).

(Chief Instructor, Australian Radio
College).

Apart from the selection of tubes
and operating conditions, the selec-
tion of an intermediate frequency,
or perhaps I should say, the selection
of intermediate frequency transfor-
mers, has a greater effect on a receiv-
er’s final performance than that of
any other components.

We are all familiar with the effect
of IF. transformers designed to
operate at the same IF. but with
differing values of “Q” factor. I do
not propose to go into the effect of
varying the “Q” of 1.F. transformers
operating at a certain, frequency
but rather to discuss the effect of
typical transformers operating at
different frequencies.

When the superheterodyne first
became popular as an ordinary
broadcast receiver during 1930 or 31,
practically all manufacturers em-
ployed a standard 1.F. of 175 K.C.
The years that followed have seen
a gradual change to frequencies in
the vicinity of 460 K.C., so that 175
K.C. is now practically unused ex-
cept in the case of a few automobile
receivers. At the present time most
receivers for short wave frequencies
employ an I.F. in the vicinity of
460 K.C,, but it seems likely that in
the near future there will be a
change to a higher I.F. in this type
of set. Two suitable frequencies are
1645 or 1675 K.C.

It is interesting to examine the
reason for the selection of the various
frequencies used.

Two of the most important fac-
tors which have to be considered in
choosing a frequency are sensitivity
and selectivity. Both of these fac-
tors are largely dependent on the
“Q” of the 1.F. transformers. As Q

reactance
equals

resistance
that in the case of low and high fre-
quency transformers tuned by the
same capacity and constructed along
similar lines the reactance will in-
crease as the reciprocal of the fre-
quency and at the same time the

it is quite obvious

H.F. resistance will decrease at low
frequencies, although the greater
amount of wire employed on the coil
tends to keep the resistance approxi-
mately constant. The increased re-
actance, however, means that a low
frequency transformer would have a
higher “Q”.

In recent years the “Q” of high
frequency transformers has been im-
proved by using a smaller capacity
condenser for tuning, about 100
mmifds. max. instead of about 200
mmfds, max., thus increasing the re-
actance. At the same time, H.F. re-
sistance has been decreased by em-
ploying litz wire and low loss insula-
'tors in the transformer -construc-
tion, also by the use of H.F. iron
cores.

Although this improvement in
“Q” means that the sensitivity of a-
modern receiver using a high LF.
is approximately the same as older
types using a low LF. it does mnot
follow that the selectivity is the
same, as will be seen later.

In the following examples 1 will
compare LF. transformers having a
similar “Q”, but in one case operat-
ing at 175 K.C. and in the other case
at 455 K.C.

The selectivity of a superhetero-
dyne receiver in rejecting interfering
signals on channels adjacent to a
desired station is determined almost
exclusively by the selectivity of the
I.LF. transtormers. ’

After passing through the fre-
quency changer tube, signals from
an unwanted station, 10 K.C. away
from those of a desired station, would
produce an 1.F. 10 K.C. on one side
of the I.LF. In the case of a 455 K.C.
1.F. the difference in frequen(.i}(') be-

tween the two signals is

100

X
455

% or 2.29%, while with 175 K.C.

1
1.F. the frequency difference is 5.7%.
Thus, roughly speaking, the selec- -
tivity of the 175 K.C. LF. amplifier
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Put the
‘“second’’
hand on the

clock of communication

In the space of a split second,
the latest news flashes across
the world to you with clarity

and brilliance — when your

radio is re-valved with

Sealed for your protection

5.7

is or 2.6 times as good as the

2.2
455 K.C. amplifier. Of course, these
calculations neglect many minor
factors which affect the selectivity,
but they serve to give some indica-
tion of the variation in selectivity
which can be expected.

From the point of view of sensi-
tivity and particularly of selectivity,
a low L.F. has a big advantage. As
far as stability is concerned also, a
low LF. has the advantage, for
capacitative teed back through stray
wiring capacities or through the in-
ternal plate to grid capacity of tubes,
decreases in proportion to the fre-
quency. There are many other
facts however, which also have to be
taken into consideration and which
have forced a sacrifice in sensitivity,
selectivity and stability in order
that they may be dealt with more
favourably. :

TONE QUALITY.

Tone quality is one of the most
important characteristics of receiv-
ers for broadcast reception although
this is not important in the case of
a communications receiver used
mainly for the reception of speech or
morse code signals.

A receiver employing a 175 K.C.
L.F. is inclined to be too selective for
good quality reproduction of high
pitched sounds. The effect is two-
fold. Firstly, if good reproduction
is to be had of frequencies up to 5000
cycles, it is necessary that the L.F.
amplifier pass with approximately
equal strength all frequencies in a
band width of 10 K.C,, i.e., sidebands
up to 5 K.C. on either side of the
resonant frequency.

A second manner in which ex-
treme selectivity affects A.F. repro-
duction is that the low decrement of
the high “Q” circuit causes a com-
paratively slow decay of the oscilla-
tions induced by a sudden transient
such as a pistol shot or percussion in-
strument. Instead of the transient
finishing abruptly it gradually de-
creases in strength and this fact is
worthy of consideration in the case
of high fidelity receivers.

From the foregoing it is obvious
that there is a tendency for a low
1.F. to be too selective so that the re-
reproduction of high pitched audio
frequencies and transients suffer.
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INTERFERENCE.

One of the main reasons for the
change from low to high ILF.s is
that many forms of interference,
other than simple adjacent channel
interference, are solved by the use
of high frequency.

“DOUBLE-SPOT” TUNING.

As the name implies, double-spot
tuning consists of receiving the same
station at two separate points in the
tuning range of a receiver. It is
brought about by the fact that an
intermediate frequency is produced
both when the oscillator frequency is
higher than the signal frequency by
the amount of the intermediate fre-
quency or when it is lower than the
signal frequency by the amount of
the intermediate frequency. To
give a numerical example, consider
a station operating on 1,400 K.C. with
and I.F. of 175 K.C. in one instance
and 455 K.C. in a second instance.
In the case of the 175 K.C. set the
oscillator frequency is 1575 K.C. If
the tuning dial is now rotated until
the oscillator frequency is 1,225
K.C.,, or in other words until the
tuning dial corresponds to a posi-
tion for receiving a station on
1,050 K.C. the difference between
the oscillator frequency and the
original 1,400 K.C. station will still
produce the I.F. of 175 K.C. and this
1,400 K.C. station would be received
with the dial in position for 1,400
K.C. and also in a position corres-
ponding.to 1,050 K.C. This fact is
minimised by employing highly
selective circuits before the grid of
the frequency changer tube, but cost
limits the number of tuned circuits
before the grid of the frequency
changer to one in most instances, and
one tuned circuit is unable to prevent
powerful signals from reaching the
grid of the following tube even
though they are 350 K.C. away from
its resonant frequency.

In the case of a 455 K.C. L.F. the
oscillator frequency for a station on
1,400 K.C. will be 1,855 K.C. It
would be impossible for the receiver
to bring in this station on a second
spot on the tuning dial, because the
oscillator frequency would only be
lower than the signal frequency by
455 K.C. when the set was tuned to
receive a signal of 490 K.C. This
frequency, however, is outside the
broadcasting band and ordinary re-
ceivers are not capable of bing tuned
to such a low frequency.

Double spot tuning is quite annoying
in broadcast receivers employing an

I.F. of 175 and it is far more annoy-
ing in short wave receivers, even
though they employ an I.F. of 455
K.C. Just as the use of a higher LF.
cures the trouble in the case of a
broadcast receiver, so the use of a
higher L.F. would cure it in the case
of a short wave receiver and the use
of an ILF. of 1,645 or 1,675 K.C.
would make a big improvement in
this direction.

IMAGE INTERFERENCE.
This form of interference is very
similar to double spot tuning only it
is caused by two separate stations -
producing the intermediate fre-
quency at the same time. If a power-
ful local station is separated in fre-
quency from some desired station by
twice the intermediate frequency it
is possible for both these signals to
produce the intermediate frequency
at the same time and to interfere
with one another.

As a numerical example, consider
a receiver tuned to 600 K.C. If the
I.F. is 175 K.C. the oscillator fre-
quency will be 775 K.C. If a power-
ful station is operating on 950 K.C.
and this station is able to pass
through the first tuned circuit so that
it reaches the grid of the frequency
changer it will mix with the oscilla-
tor frequency and produce the inter-
mediate frequency, because 950—775
equals 175 K.C.

This form of interference also re-
sponds to an increase of I.F.

If the same 600 K.C. station is
being received and an LF. of 455
K.C. is now used, the oscillator fre-
quency will be 1.055 K.C. An inter-
fering signal to beat with this oscil-
lator frequency would have to be
455 K.C. higher again or in other
words 1,510 K.C. This is actually
outside of the broadcast band as we
know it at the present time, but as
the broadcast band is to be extended
to 1,600 K.C. it is remotely possible
for image of a station operating at a
higher frequency than 1,500 K.C. to
cause Iimage interference in the
future. As the circuit before the
grid of the frequency changer is
tuned to 600 K.C. however, it has a
very good chance of eliminating any
interfering station so widely separat-
ed from the original frequency.

Image interference is also very
troublesome in short wave receivers
and here again an increase of inter-
mediate frequency to a value in the
vicinity of 1,650 K.C. would result in
a considerable improvement.

An actual example of one preva-
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lent form of image interference in
modern broadcast receivers even
though they employ an LF. of 455
K.C. is that the radio station operat-
ed by the Police Department on 1,725
K.C. will beat with the oscillator fre-
quency of a set when it is tuned to
receive a station on 810 or 820 K.C.
The result of this is that the signals
from the Police Station can be heard
quite distinctly in many areas
around the city and suburbs when
a receiver is tuned to 810 K.C. or
thereabouts.
OSCILLATOR HARMONICS.

Still another form of interference
is produced as a result of interfering
stations mixing with harmonics of
the oscillator frequency. In addi-
tion to producing the fundamental
oscillator frequency the types of
oscillator circuits used in modern
broadcast receivers produces quite a
considerable percentage, of both sec-
ond and third harmonics of the oscil-
lator fundamental. If any interfer-
ring signal from a powerful station
is separated from the oscillator har-
monics by the amount of the inter-
mediate frequency, it will produce an
intermediate frequency and its

)

United Radio
Distributors pty. 1.td.

modulations will either be heard
from the speaker or will beat with
the desired station causing an annoy-
ing whistle. For a numerical ex-
ample, consider a receiver tuned to
a station on 550 K.C. and using an
I.F. of 175 K.C. The oscillator fre-
quency in this case is 725 K.C., and
its second harmonic is 1,450 K.C.
Now any powerful station which is
operating at a frequency of 175 K.C.
higher or or lower than 1,450 K.C,,
that is any station operating on 1,625
K.C. or on 1,275 K.C., could produce
spurious intermediate frequency if it
reaches the grid of the frequency
changer. It will be noted that these
interfering frequencies are widely
separated from the desired fre-
quency, and consequently any tuned
circuits before the grid of the fre-
quency changer will have an excel-
lent chance of rejecting the unwant-
ed signals, but if the unwanted sig-
nals come from a powerful nearby
station, they can quite easily cause
interference. This trouble responds
to an increase of I.F. as we will see
in the next example. When an LF.
of 455 K.C. is used, the oscillator
frequency for the 550 K.C. station

cordially invite all their friends, when in Sydney,
to call in to see

NEW HALLICRAFTER COMMU-
NICATION RECEIVERS
UNIVERSAL RECORDING
MACHINE.

UNIVERSAL MICROPHONES

and many other interesting samples which our
Managing Director has brought back from
America.

Top Left—Universal Recorder.
Below—Hallicrafter Skyraider

234 CLARENCE STREET,
SYDNEY.

‘Phones: MA 2382, MA 7891

lllllllIllllllllllllllllllllllllllllllllIlllllllIllllllllllllﬂllIllIlllIlllllellllllllllllllllllllllllllllllllulllllll
CORN IR IANANISARARINIRINTIASEATORIEsSIanInuanIueTanuRAsEonasseeetsatetanetionsonnnaRasanasTanInennnIniesnINIIg

|llllllllllllllillllllillllllll"lllIIlKl!:Z!llHllllllllllllIlIIIIllIlllllllllﬂlllllllllllllllllllIIll!llllllllIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII:III.:
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will be 1,005 K.C. The second har-
monic of this is 2,010 K.C. and inter-
ference could only be caused by sta-
tions operating on 2,010 plus or
minus 455 K.C., that is, 2,465 K.C.
or 1,555 K.C. As both these frequen-
cies are well outside the broadcast-
ing band, and they are evenly more
widely separated from the desired
station than in the last example,
there “is considerably less chance still
of this form of interference. To
show that it is not completely re-
mote, interference is caused by the
Police Broadcasting Station beating
with the 2nd harmonic of the oscil-
lator when a receiver is tuned be-
tween 630 and 640 K.C. If the tun-
ing dial is actually set to 635 K.C,,
the oscillator frequency will be 1,090
K.C., its second harmonic will be
2,180 K.C., and this is exactly 455
K.C. higher than the frequency used
by the Police Station.

This same form of interference
occurs when tuning to short wave
lengths, and here again increasing
the I.F. value in the vicinity of 1,650
K.C. will effect a considerable im-
provement.

FREQUENCY CHANGER
HARMONICS.

Due to the bend in the character-
istic curve of the frequency changer
tube, harmonic frequencies will be
generated of ‘all signals which reach
the grid of this tube. For example,
if a station is operating at a multiple
of the I.F. one of its harmonics will
beat either with the oscillator fre-
quency or a harmonic of the oscil-
lator frequency to produce interfer-
ence in the form of annoying whis-
tles. For example, take the case of
a signal having a frequency equal to
twice that of an I.F. of 455 K.C.
This would be a station operating on
910 K.C. When this signal reaches
the grid of the first detector, there
will also be produced its second har-
monic which is 1,820 K.C. The oscil-
lator frequency is 910 plus 455 K.C.
or 1,365 K.C. It will be observed
that this oscillator frequency is also
455 K.C. lower than the second har-
monic of the signal frequency and so
interference results. This form of
interference is not effected in any
way by the degree of selectivity be-
fore the grid of the frequency
changer, and contrary to most of the
other forms of interferences ex-
amined, it is less pronounced with a
low intermediate frequency than
with a high one. This is due to the
fact that it would only be the 3rd or
4th harmonic of the signal frequency

which would beat with the second
or third harmonic of the oscillator
frequency when a low LF. is used.
As succeeding harmonic frequencies
decrease in strength the extent of in-
terference would also decrease.

In selecting an I.F. it is naturally
necessary to see that the frequency
chosen does not correspond to that
of a powerful long wave station, and
also to see that the frequency does
not correspond to the difference be-
tween the frequencies of two power-
ful local stations.

If the intermediate frequency is
the same as that of some broadcast-
ing station, then strong signals from
this station on reaching the grid of
the frequency changer would - be able
to pass straight on through the I.F.
amplifier. This consideration is of
importance in determining a suitable
frequency for a short wave receiver.
The frequencies of 1,645 and 1,675
K.C. suggested in this paper have
been chosen because they are not oc-
cupied by any powerful station
here in New South Wales at any rate.

The frequencies of 175 K.C., 455
K.C, 1,645 K.C., and 1,675 K.C. are
all quite different to the separation
in frequency of any powerful New
South Wales stations. If an LF.
were chosen which was equal to the
difference in frequency between two
powerful stations, signals from these
two stations would mix in the fre-
quency changer producing the I.F.
and the modulations of both would
be heard from the speaker.

There are many other possibilities
of interference which have not been
treated, but all the commonly ex-
perienced ones have been dealt with.
Summarising . the various forms of
interference, it is evident that a high
I.F. has a considerable advantage
over a low LF., and it is mainly with
the object of eliminating trouble-
some whistles and interference from
reception with the change from low
I.LF.’s to high I.F.’s has taken place.
Some indication of the care with
which an I.F. must be chosen can be
obtained from this paper, but the
two standard frequencies of 175 K.C.
and 455 K.C. fulfil practically all re-
quirements as far as broadcast re-
ception is concerned, while the pro-
posed frequencies of 1,645 or 1,675
K.C. should be quite suitable for
short wave receivers. It is interest-
ing to observe that the Post Master
General’s Department has decided to
allocate a clear channel between
450 and 460 K.C. especially for I.F.
use.
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The R S.G B. Carries On

Extract from the Editorial of the September, 1939, “T. and R. Bulletin”
indicates English Amateurs’ attitude to war conditions, and corresponds closely

to our vwn views already expressed. It is up to YOU to work along these lines

and let us have what information youw can for publication in your magazine.

A MESSAGE TO YOU FROM THE
COUNCIL.

War or no war, it is our intention
to carry on the work of the Society
to the very best of our ability. The
pillars on which the Society stand
must not be allowed to crumble or
decay, for it is essential that when
Peace returns, the organisation must
be strong and virile, fully prepared
to safeguard the interests of its
members.

An important factor is to keep
“The T. & R. Bulletin” in existence,
and this we shall do with the co-
operation of our many advertisers
who have promised their support.
That its size must be reduced will be
obvious to all, but we shall continue
to publish articles and news of gene-
ral interest.

During the months of strain which
lie ahead we recommend that mem-
bers should, as far as circumstances
permit, carry on with experimental
work within the terms of their nor-
mal broadcast licences. In particular
we hope that members will endea-

vour to correlate information con-
cerning general conditions so that a
monthly summary may be recorded.
Numerous amateur signals will still
be heard, and we know of no reason
why details of such reception should
not be published, whilst experi-
mental work on the bench, particu-
larly with regard to receivers, valves,
measuring gear, and components is
still possible,

As mentioned earlier, the co-op-
eration which has been promised by
“Bulletin” advertisers encouraged us
to carry on, and we believe that
members at home and abroad will
see to it that those who have offered
their support in the important field
of advertising will have no reason
to regret their decision. Experi-
mental amateur radio must not be

- allowed to die in Great Britain; let

each one of us to-day pledge to keep
it alive by supporting to the best of
his or her ability, the National Soci-
ety in Great Britain, your Society
and ours.

CRYSTALS

STILL
465 KC GATES - - - - - -

2,000 KC Oscillators for double-
detecting Supers - - - - 10/-

I.F.
TRANSFORMERS

1,600 k.c. Litz Wound Sirufer

l.F. Transformers — Trolital lnsulc-
tion, 16/- each.

Set of 3, including Crystal Gate,
70/-

: IMMEDIATE DELIVERY FROM—
MAXWELL HOWDEN-VK3BQ Canreraiay, e7 wic.

Tel. WF 5090
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ROYAL AUSTRALIAN AIR FORCE

VACANCIES FOR MEN WITH WIRELESS OR
ELECTRICAL QUALIFICATIONS.

Apply to your nearest Recruiting Centre for details of enlistment as:—

(1) WIRELESS OPERATORS (For Training)

FOR MEN WITH A SOUND EDUCATION AND WITH OR
WITHOUT ABILITY IN MORSE CODE.

(2) AIRCRAFT ELECTRICIANS (For Training)

FOR MEN WITH GARAGE OR OTHER TECHNICAL
EXPERIENCE.

INSTRUCTORS WANTED

Applications will be received from men for the following Civilian

positions :(—

(a) MORSE INSTRUCTORS (Civilian)
FROM EXPERIENCED TELEGRAPHISTS.

(b) RADIO THEORY INSTRUCTORS (Civilian)

FROM MEN WITH A SOUND KNOWLEDGE OF RADIO
PRINCIPLES AND WITH EXPERIENCE IN HANDLING TRANS-
- MITTERS.

Full Details may be obtained on application to:—-

THE SECRETARY,
Air Board, Victoria Barracks,
Meltourne, S.C.1.
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TRAINING A WIRELESS OPERATOR FOR THE R.A.A.AF.

A visit to the Air Force Signal School, at Point Cook, Melbourne gives a clear idea of the
comprehensive training a recruit receives before being passed out of the School as a fully-
fledged Service Wireless Operator.

The R.A.A.F. takes eight months to train a Wireless Operator to the required standard ‘/from
the raw.”” In the first fortnight, the trainee undergoes a course of drill, and is introduced to Air
Force discipline. The following eight weeks see him engaged in a Theory course, which involves
study of elementary mathematics and science. In the next eight weeks he takes a course of
Radio and Electrical Theory. In the third eight weeks he is instructed in the practical side of
radio and in the use of the equipment he will encounter under Service conditions. In the final
eight weeks he studies Air Force operations procedure, engages in exercises under actual flying
conditions, gains experience of mobile land operation, and takes part in squadron signals exercises.

During all stages of the course, he is continually practising the transmission and reception
of Morse, the average time required to work up to the requisite standard of 25 w.p.m. being 450
hours. The R.A.A.F. method of teaching Morse is of particular interest. Instead of follow-
ing the ‘conventional practice of sending each letter at a speed commensurate with the number
of words per minute, the R.A.A.F. instructors start the trainee off with code letters sent at the
maximum speed, 25 words per minute, although the groups of letters may result only in an aggre-
gate speed of 15 w.p.m.

This is done by putting a Wheatstone Automatic Transmitter with a selector device, which
eliminates possibly one in every four or five letters when the transmitter is operated at 25 w.p.m.
In the first case, the resultant speed of signals heard by the trainee would be 18 to 19 w.p.m., and
in the second case, 20 w.p.m. At the same time, each individual character is being sent at
25 w.p.m. It is claimed for this method that the necessity for aural and mental re-adjustment as
speeds are increased, is eliminated. Adjustment of the selector device enables more than seven
different speeds to be obtained from the Wheatstone Transmitter.

When the trainee has reached a reasonable degree of proficiency with the code, he is intro-
duced to actual operating procedure. For this purpose, a number of small huts, each capable
of holding two operators is connected by landlines with the signal office. These huts are con-
nected to remote controlled transmitters, and the whole system placed in operation to duplicate
service conditions. In addition, portable equipment is taken out in motor lorries and, with their
personnel are set down around the aerodrome. From these points they too, work back to the
signal office and exchange traffic with the operators at this base station. :

Finally, flying experience is given to the recruit so that he becomes familiar both with the
aircraft equipment and the conditions under which it must be used.

Radio Amateurs enlisting, or other recruits, who possess equivalent qualifications, are only
put through a short Signals Course in Morse and Radio Theory to take them to the necessary
standard. Then they proceed with the normal instruction in Service equipment, operating. pro-
cedure, etc., before being passed out as a fully trained Service Operator. They are then attached
to units in one of the most essential positions in modern warfare, that of providing communi-

cations, P
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Modulated Oscillators for Receivers

By courtesy, Amalgamated Wireless
Valve Co. Pty. Ltd.

For convenience, the basic circuit
diagrams of the Hartley, Colpitts and
Electron-Coupled oscillators are.

shown as Figs. A, B, and C, respec-¥.
The output voltage from -

tively.
these oscillators has a constant fre-'
quency and amplitude and is un-
modulated (see Fig*1).

"When such a voltage is applied
across the aerial input circuit of a
receiver, it will be amplified by the.

R.F. and L.F. slages in the same man- -

ner as a carrier input voltage, but

being unmodulated, it will not pro-

duce an audio-frequency component
in the plate circuit of the detector
and hence an audible output in the
loud-speaker. An unmodulated os-
cillator cannot therefore be used for
aligning a receiver in the normal
manner.

An unmodulated voltage is never-
theless useful for tracing such faults
as background noise, modulation
hum, and microphonicity in the
radio-frequency portion of a re-
ceiver, while excessive regeneration
in these stages may also be readily
detected by noting the amount of
“‘swishing” produced as the receiver
-iIs tuned across a weak unmodulated
‘signal.

Modulation.

In the majority of applications,
circuit adjustment is usually carried
out by observing audio-frequency
power output as indicated by some
form of output meter, so that it is
necessary for the R.F. input voltage

~ from the oscillator to be amplitude-

modulated at an audio frequency.

o

Fig.

s— VOLTAGE —«

TIME

A

For testing purposes, a “standard
signal” has therefore been adopted

~and consists of an R.F. voltage of

constant frequency, modulated to a
depth of 30% by an audio voltage .
having a frequency of 400 c/s. The
wave-form of this standard signal is
represented graphically in Fig. 2.
Adherence to this standard, although
desirable, is not strictly nceessary
for normal service work.

o
Q)
N

+e— VOLTAGE —=

400 CYCLE COMPONENT

T */'"\f - —dHE LL,
i e

M

~ (J Al
OIMENSION '8° = 307, DIMENSION “A’

N
e
P4
F)
»

The output voltage of a modulated
oscillator should be as free as pos-
sible from frequency modulation,
i.e., variation of the frequency of the
R.F. voltage about a mean frequency
(see Fig. 3), since this causes the
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signal to be broad and consequently
unsuitable for use in aligning sharply
tuned circuits.

,,
&
W

-—— VOLTAGE —=

TIME

Modulation from A.C. Mains.

Possibly the simplest method of
obtaining modulation is to apply a
50 cycle A.C. voltage directly to the
plate of the oscillator valve, as
shown in Fig. 4. With this arrange-
ment, oscillation ceases during each
alternate half-cycle, when the plate
becomes negative with respect to
cathode. The waveform is therefore
similar to that shown in Fig. 5. Fre-
quency modulation may be serious,

Y LLLS SIS S TSI ST S SIS LTSS ST TS TS S ST LSS LSS S SIS SIS TS LTSS SSY S S S LS S LSS SSAS S ST S TS S ALY SIS A7

AEGIS

Include: Dials, Edgelit; Coils Solonoid, B/C
and S/W; Coils Permeability lron Core ;
Dualwave Kits; R.F. Chokes; Power Trans-
formers; Microphone Stands; Padding Con-

L

densers

AL LSS 1SS S S o S LS S RIS S S AT T ol Y SR Y 49 7 o T Y o 307

Trolitul Coil Formers with Lugs. 1/3 cach.

We are also factory representatives for
Marquis Radio Lines, S/W Formers,
Potentiometers Instrument Knobs, etc.

~J. H. MAGRATH PTY. LTD.

208 Little Lonsdale St., Melbourne, C.1. (ent. 3688

N.S.W. AEGIS Representative: Reg. Rose Pty. Ltd., Sydney

and the signal is usually broad and
difficult to wuse.

Considerable improvement can be
effected by supplying the plate with
a D.C. voltage upon which the 50
cycle A.C. voltage is then super-
imposed. By this means, it is pos-
sible to obtain a sinoidal wave-form
and to adjust the percentage modu-
lation to that required. In practice,
however, it is found that a higher
modulation frequency is desirable.

Self-Modulation.

Under certain circumstances, an
oscillator may be made self-modula-
ting, and it is then said to be ‘“squeg-
ging.” For this purpose, the time

AEGIS DUAL WAVE TUNING KIT
TYPE DW4
Self - contained, comprising Aerial,
Oscillator, Short Wave and Broad-
cast Coils, four separate Ceramic
type Trimming Condensers, Yaxley two-
band Switch. All coils mounted and
wired, and color-coded. Matched to
Stromberg Type H Condenser.
The ideal Wave Kit for Manufacturers,
Experimenters .and Replacement.
Available in A.C. or Battery Oscillator

Types.
“AEGIS” DW4 KIT. Price, 25/-

B

L L S
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constant of the resistor and condenser
in the grid circuit is made very long
(preferably by increasing the capaci-
tance of the condenser), so that the
grid “blocks” and breaks the oscil-
lation at a suitable audio frequency.

= VOULTAGE =

T ———>»

The modulation percentage is usu-
ally very high and the wave-form
far from sinoidal. A well-adjusted
“squegger” has a modulation enve-
lope similar to that shown in Fig. 6.
Frequency modulation ' is usually
serious, and the application of the

arrangements is consequently
Tlimited. . .

Fic.6
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Audio Oscillators.

In the Dbetter class of equipment
the required modulation voltage are
almost invariably, provided by a
separate audio oscillator.

An audio oscillator is similar in
principle to an R.F. oscillator but
necessarily uses very much higher
values of inductance and capacitance
in the tuned circuit. The wave-form
is largely dependent on the charac-
teristics of the tuned circuit and
very careful design is necessary if
the output is to, be sinoidal. In
general the “Q” factor of the in-
ductance should be as high as pos-
sible, which means in effect that re-
sistive loading across it should be re-
duced to a minimum.

In small service oscillators where
some audio distortion can be tolerat-
ed it is possible to use for the induct-
ance the windings of a small audio
transformer. Under such circum-
stances, it is usually advisable to in-
spect the wave-form on a cathode-
ray oscillagraph.

The high frequency oscillator may
be modulated in a number of ways,
but plate modulation is most com-
monly used. Whatever the method,
the object is to vary the amplitude
of the high frequency signal at an
audible rate without affecting its
fundamental frequency.
Attenuation.

The radio-frequency voltage de-
veloped by a modulated oscillator is
comparatively high, and only a small
fraction of it is required for receiver
testing. For normal service work,
the R.F. output voltage on all bands
should be adjustable, either con-
tinuously, or in frequent steps be-
tween approximately 0.5 volt and 2
microvolts.

Such requirements demand that
the whole assembly be effectively
shielded so that the only outlet for
R.F. voltages is by way of a suitable
attenuator network.

For effective shielding it is neces-
sary to shield individually all major
components, and to encase the whole
in a heavy gauge metal case. Thin
shielding is usually quite ineffective.
Any shafts leading through the panel
of the oscillator should be properly
earthed, and ventilation holes cover-
ed with wire gauze. Where the os-
cillator operates from A.C. mains it
is necessary to filter the power leads
at the point of entrance to the case.

- A good earth connection is also de-

sirable. It will be found that effec-
tive shielding is very much more
difficult to obtain at higher frequen-
cies.

Attenuators may be roughly divid-
ed into three classes, namely resis-
tive, inductive and capacitive.

Flc.7
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Resistive Attenuators.

Fig. 7 shows a simple type of re-
sistive attenuator. A suitable R.F.
voltage is fed from a low-impedance
link coil to the outer terminals of a
potentiometer. and the output is
taken from the variable tapping.
The degree of attenuation which may
be achieved is dependent largely on
the stray capacitances (shown as C)
between the input and output leads.

The output impedance, which may
be an important consideration, ob-
viously varies with the setting of the
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control. The input impedance is also
liable to vary under certain circum-
stances and may lead to some fre-
quency shift due to variable loading
on the oscillator coil.

Faraday Shield is usually included
and serves to eliminate direct capaci-
tive coupling between the coils.

fu

Fig. 8 shows a type of attenuator ; TaRapar
which is widely used in standard L/
signal generators. With correct de- 7 Eiw'
sign, it is possible to obtain adequate ; I

attenuation, with input and output
impedances which are fairly con-

stant for all settings of the control. This type of attenuator provides

a ready means of attaining a constant

re. 8 low-impedance output characteristic,
e but has the disadvantage that the
[t ° variation in mutual coupling be-

tween coils may lead to some fre-

. +——o0 quency shift. This effect can usually
m e g e be made small by restricting the
= range of the attenuator.
Inductive Attenuators.
Inductive attenuators vary a great LelQ
deal in mechanical design but depend SCATIN .

on the same general principle,
namely, that of varying the mutual
coupling between a coil connected to
the output terminals and a coil car-
rying the radio-frequency currents
generated by the oscillator. Fig. 9
shows the fundamental circuit. The

gg S

Figs. 10 and 11 show the basic cir-
cuit and the construction of an in-
ductive ‘“piston attenuator.”

mmmunmumu|mmmuuumlummlullllllllllllllllllllllll“I"I“““““““F E D D YSTO N E
FOR... EZH o/

RECEIVER
EFFICIENCY—

FIT EDDYSTONE MICRODENSERS
AND ENSURE SATISFACTION

Famous Microdensers

@ |. Brass construction throughout with DL-9 high frequency insulation.

@ 2. Both stator and rotor sections soldered to ensure low series resistance.

@ 3. Every vane and whole condenser lacquered to prevent oxidisation and
consequent H. F. losses.

@ 4. Will not change capacity constants due to oxidisation after years of use,

or change in efficiency.
@ 5. Long spindle bearing, absolutely n0|seless on highest frequencies.

@ 6. No losses of any sort are measurable when a microdenser is put in circuit
with the most efficient coil procurable.

No. 1094— 3-18 M.MFD. Price, 6/9 No. 1129—4-40 M.MFD. Price, 7/-

No. 1130—4.5-100 M.MFD. Price, 8/- No. 1131—5-160 M.MFD. Price, 12/9
IT PAYS TO BUY THE BEST. YOUR DEALER CAN SUPPLY.

BRISBANE: Chandlers Pty. Ltd.
MELBOURNE: P. & L. Wireless Pty. Ltd.
ADELAIDE: Gerard & Goodman Ltd.

SYDNEY: United Radio Distributors Pty. Ltd.

PERTH: Carlyle & Company.

HOBART and LAUNCESTON: W. & G.Ff.-]endLe;s
ty. Lud.
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Capacitive Attenuators.

A capacitive attenuator is in re-
ality a small variable condenser
which is connected in series between
the output terminal and a point of
higher R.F. potential. (See Fig. 12).

Frc. “
CARTHED METAL

FIXED MOVABLE CYLINDER
<o colL 4

INPUT cuTeY

This type of attenuator has a high-
impedance output characteristic and
must be shunted by a resistor when
connected in the grid circuit of a
valve. Variation in capacitance may
cause some frequency shift, but this
may usually be minimised by re-
stricting the range of control.

fc 12
oscrLAtOR

-
! VARIABLE
i CAPACITY

CAPACITY OF QUTPUT
CABLE AND SHIZLOING

¥ig 13 shows the construction of
a capacitive ‘“piston attenuator”
which has ben widely used in modu-
lated oscillators.

Cutput Impedance.

When the output of the oscillator
is fed directly to the grid of a valve
the actual output impedance is sel-
dom important provided that there
is a D.C. path between grid and
cathode.

When the oscillator is connected
to the aerial terminal of a receiver,
the loading imposed by the oscillator
on the first tuned circuit should
simulate that of an average aerial.
For this purpose, manufacturers of
standard signal generators providg a
“dummy antenna,” containing stan-
dardised values of resistance, capaci-
tance and inductance, which may be
connected in series with the oscil-
lator lead. Fig 14 shows the dummy
antenna which has been adopted as
standard by the American Institute
of Radio Engineers. The character-
istics of this dummy antenna are
oniy correct if the output impedance -
of the signal generator is low (i.e.,
less than 50 ohms).

In the majority of cases, it is pos-
sible to neglect the effect of output
impedance and to make final adjust-
fnents to the aerial coil trimmer"
with a normal aerial connected to
the receiver. Sufficient signal may
be obtained simply by twisting the
output lead of the oscillator around
the aerial lead, and increasing the
output wvoltage. '

fic. 14

0002 20,.H.

INPUT ouTsuT

-0004 400 N

o— . —0

(Continued on Page 22)
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DX Notes

By VK3MR

2z

Following the scarcity of news
last issue, this month is no excep-
tion, and “things is tuff.” Out of the
heart of Australia a much climatised
apparition in the shape of BERS
195, has appeared, and is enjoying
the cooler (?) weather of Sydney.
Eric’s name first came before the
Ham world when he used to hear all
the short wave CW sigs on their
overtones on about 160 metres and a
full and convincing report was sent
to the unfortunate ham who had to
decipher the letter! His pet “nick
name” was “The Overtone King,”
but now he is known in respectable
circles as VK5TK. He has had 13
years of listening, and during that
time has heard 173 official countries,
and 144 have qsl’d. It becomes
obvious that he has taken the receiv-
ing side seriously, as he has won
3 cups and 8 BERU certificates and,
in all, 13 different certificates. His

bread-winning hobby has been brass
pounding for the P.M.G., but is now
mixed up with aviation. News from
little known places seems to be the
order, as I have also heard from
VKT7AB, who assures me that Tas-
mania is still in existence although
rapidly getting smaller and beauti-
fully less. Doug has been getting
excellent reports on 10 mx from
U.S.A. using a centre fed 135 ft.
ant., and just prior to hostilities,
had purchased much oregon for his
new beam, but now is using some to
start up the fire in the a.m.s. Like
3KX, he finds that fishing is even
more difficult than working dx.
What is your final list of countries,
om? Ditto, 2DG. I have had en-
quiries for the gra of Fritz Haas ex
OE1FH, who is reported to be in
VK5 somewhere. Who will oblige.
The dx page in the R.S.G.B. mag. has
now been changed to “The Month
Off the Air!”

PHONE B 4148

COMMERCIAL AND
ART PRINTERS

98-100 HARRINGTON STREET, SYDNEY
~O()”

Specialise in the ‘Printing of . . .

Q5L CARDS

which are Distinctive and Attractive
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Federal and Victorian QSL Bureau

R. E. Jones, VK3RJ, QSL Manager.

The filow of incoming cards has . UNLIMITED SECTION.
almost ceased, only 200 being re- 1st VK2NY . .. .. 1020 points
ceived during December, in lieu of 2nd VK3WE ... .. .. 1010 ,,
the customary 3500. 3rd VK3DG .. ... . 845

VK stations should seize the re- 4th  ZL2GX .. ... .. 695
spite and bring their QSL's up to  °f VK20E ... .. .. 605 -,
date. 6th ZL2JB .. .. ... 465 ,,

7th VK3CH .. .. .. 420 ,,

Cards for the following VK3 sta- 8th ZL3CP ... ... .. 380 ,,
tions are making their final appeal. 9th VK4JF .. .. .. 345 ,,
If unclaimed by January 31st they 10th ZL2WQ ... ... .. - 315
will be destroyed. A stamp to the 11th ZL2JR ... .. .. 275
Bureau, 23 Landale Street, Box Hill, 12th VK2HZ .. .. .. 140
will reprieve them. 13th VK3OR ... .. ... 120

VK3AC, AP, BH, CQ, CU, DJ, EF, |30 VEeAW o o o
EH, GX, HI, HV, IF, IS, IU, K, KT, 7 ”
LI, ND, NP, PH, QE, QG, ST, TF, LIMITED SECTION.

UC, UV, UX, VA, VB, VD, VW, XK, 1st VK2AJK .. .. ... 570 points
XU, XZ, ZC, ZD, ZJ. 2nd VK2YL ... .. .. 335
3rd VK3TL ... .. .. 265 ,,
CONTEST NOTES. 4th VK5BG ... .. ... 255
A 5th VKS5RN .. .. .. 190 ,,
R. E. Jones, VK3RJ, 6th VK3EF ... . .. 165 ,,

Logs from VK4HA and VK3IG

RESULTS OF THE 1939 VK-ZL were received after the closing date

80 METRE FONE CONTEST. and therefore could not be accepted.

The results of the above contest Certificate Awards will follow in
have been released by the N.Z.A.R.T. due course to the winning stations.
NSNS E AR AN A RN N RN RN R NN NE RN AR RN RN A NSRS N RN RN AR NN RS ANARASRANERRORRRNNANBUIDNRRRERSHIS .

HAMS

DO NOT REMAIN INACTIVE, REBUILD YOUR RECEIVERS,
AND OF COURSE USE THE BEST

EDDYSTONE COMPONENTS

Victorian Agents—

P. & L. WIRELESS SUPPLIES PTY. LTD.
213 ELIZABETH STREET, MELBOURNE

F 4323 Write or Call for a Catalogue.
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Divisional Notes

IMPORTANT.

To ensure insertion all copy must be in the hands of the Editor
not later than the 18th of the month preceeding publication.

N.S.W. DIVISION.
President: H. F. Petersen, 2HP.
Vice-Presidents: W. G. Ryan, VK

2TI and F. Carruthers, VK2PF.
Secretary: C. Horne, VK2AIK.
Treasurer: H. Ackling, VK2PX.

Editor of Notes for this Division:
J. H. Fraser.

'Interstate and Country Visitors
should ring FX3305.

No notes arrived from VK2 this
month, although we delayed going to
press as long as possible. Chaps!
Let your Notes Editor know what

you are doing, and tell him early, as

copy must be sent to Melbourne be-
fore the 18th of each month.

VICTORIAN DIVISION.
KEY SECTION NOTES.
By VK3CX.

The attendance at the December
K.P.S. meeting was very large and
after many mishaps with the ele-
vator, which necessitated many of
the boys getting out one floor short
and tramping up the stairs, the meet-
ing opened at 8.10 p.m. with QW in
the chair.

Business was rapidly disposed of
and after R.J. had distributed the
usual batch of QSL’s, which continue
to roll in, the main item of the even-
ing was presented.

It was a lecture by Mr. Quadling,
of the Marconi School, on “Direction
Finding.” It says much for his
prowess as a lecturer, when the boys
even forgot to light their cigarettes,
and at the conclusion of the lecture

the questions came at him from all-
sides. It seems that there is going
to be quite a lot of interest taken in
D.F. in the near future.

Many new faces were noticed at
the meeting, and it appears that now
the lads cannot talk to each other
over the air, they are forced to come
to the monthly meetings to have
personal contacts. The gang are still
retaining their interest and much
work is being done on receivers.
The latest to succumb to the craze is
H.K., who has just completed a 13
tube job, but wants something to
put in the upper left corner of the
panel to match the “R” meter in the
upper right corner. CX suggested
that he include an electric clock, but
he still wants other suggestions.

CZ is back from gold hunting.
The best that he could do was to see
the hole that someone once got some-
thing out of, and so he is forced to go
back to the office with his dreams of
striking it rich. Hard luck, Arthur.
B.G. is still grinding crystals, and is
running short of material, so if you
have a nice big piece of quartz, you
know what to do with it. Playing
cricket recently, CX found that two
members of the opposing team were
PG and HT. He won’t say who won,
but we can guess. CX’s antenna is
still radiating — during a recent
thunderstorm he found 3 inch sparks
jumping from one feeder to the

other. He wants to know if the
bloke up above has a permit from
the R.I. to send out spark transmis-
sions like that. Ho, hum—see you
next month, fellows.
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SOUTH AUSTRALIAN DIVISION.

DIVISIONAL NOTES.
By VK5RN (Not RM).

Early in ‘December, Professor
Kerr-Grant very kindly gave us a
lecture on “Modern High Voltage
Generators and their application in
modern transmutation experiments.”
In his lecture, Professor Kerr-Grant
dealt with generators of all types
and illustrated his talk with lantern
slides. Although the attendance at
this meeting was not so good as was
expected, everyone present had an
intensely interesting evening. The
lecture started at 8 p.m. and finished
at 9.30 p.m.

The second <class commercial
exam. took place early this month,
and three of our members sat for it.
However, many more will be taking
the March exam. On Tuesday, De-
cember 5, the theory and regulations
exams. were held, and on Wednes-
day, candidates were taken down to
Port Adelaide to have a practical
test on commercial equipment, in-
cluding direction finding apparatus.

We learn that VK3EF will be com-
ing over to S.A. for a short stay dur-
ing Xmas, but by the time these notes
appear, Bert will be safely home
again in Warracknabeal, but any-
way, we hope that he enjoyed his
stay in VK5, and that he will repeat
his visit in 1940.

To keep the old Xmas “Spirits” up,
the Xmas meeting will be held as
usual on Wednesday, December 20,
and we expect that this meeting will
be well attended, as it has always
proved a popular function in the
past, and should prove even more
popular now that we are denied our
field days and other activities.

Our code practice classes have re-
cently taken the form of practice in
handling telegrams in the correct (?)
commercial style. We have a buzzer
and two Kkeys connected in series,
and an operator at each key so that
the result is perfect *“break in”
operation, added to which both oper-
ators are within talking range of
each other and can, if all other
methods fail, send the telegram by
voice.

ILC
m

The Power Equipment with
a Powerful Reputation . . .

HE Organisation responsible for the
production of . ..

HILCO TRANSFORMERS
CHOKES, etc.

has proved its high standards for an article
of extreme merit as accepted by the
largest consumers in Australia.

ALL PRODUCTS GUARANTEED FOR
TWELVE MONTHS.

HILCO TRANSFORMERS PROPRIETARY LIMITED

97-111 BERKLEY ST., CARLTON, N.3,, Vic. ’Phones;F1661-2
CABLES & TELEGRAMS: ‘“HILCOY,” MELBOURNE.

R— ——
— — —
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Another of our members, VK5ZZ,
has joined the R.A.AF. and has
gone to Victoria for 8 months’ train-
ing; we wish him every success and
safe landings.

In addition to the list of stations
published last month, we have re-
ceived yet more cards from Head-
quarters, and they are still arriving,
although not in such large quanti-
ties as previously.

Although Xmas will be over when
these notes appear in print, I can
still take the opportunity of wishing
everyone a prosperous New Year,
and good listening for 1940.

HAMS!

DO YOU WANT TO BE
BACK ON THE AIR?

The Wireless Institute
of Australia

is the recognised spokesman of the
AUSTRALIAN AMATEUR.

If you are not a member

Join Now !

When the time comes that we can

reasonably expect to go back on the

air, we want to say that we represent—
EVERY ACTIVE HAM

in the Commonwealth.

Strengthen our hand by writing to The
Secretary of the Institute in your State
to-day.

All addresses are on the title page.

RADIOTRON DESIGNER’S
HANDBOOK.
Third Edition.

The third edition of the Radiotron
Designer’s Handbook, which is at
present in the course of being pub-
lished, is expected to be available
early in the New Year. Copies will
then be procurable through the
principal booksellers.

This handbook, the first two edi-
tions of which proved so widely
popular, has been completely re-
written from cover to cover and en-
larged to such an extent that it can
now claim to be an invaluable book
of reference to all those engaged in’
radio engineering. _

Including no less than 40 chapters,
the following subjects are fully
covered: Radio frequencies, rectifica-
tion filtering, receiver components,
tests and measurements, valve char-
acteristics, general theory, together
with tables, charts and sundry data.

A large proportion of the material
is unobtainable from text books or
other sources, and has been written
specially to meet the demand for
such information. Very complete
treatment has been given on nega-
tive feedback, tone compensation,
tuned circuits, rectification, filtering,
transformers, receiver tests and mea-
surements, valve testing, valve volt-
meters and the graphical representa-
tion of valve characteristics.

The entire edition is copiously il-

lustrated with diagrams and a large
number of curves have been given

for the graphical solution of special
problems. Useful tables have also
been given, these including very
complete tables of capacitive and
reactive inductances and the im-
pedance of a resistance and capaci-
tance in parallel.

This new edition of the Radiotron
Designer’s Handbook, with its 300
pages, has been produced as a Radio-
tron service, and every radio tech-
nician should make a point of includ-
ing it in his reference library.

The price will be 3/-.
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(Continued from Page 16)

Output Voltage Measurement.

For laboratory or receiver pro-
duction work it is necessary to know
accurately the value of the output
voltage. For this purpose, standard
signal generators incorporate some
means of measuring the output volt-
age, usually by means of either a
thermo-couple or a valve voltmeter.
This facility, however, is seldom
warranted in oscillators intended for
service work, and an arbitrary scale
on the attenuator control for pur-
- poses of comparison is usually quite
sufficient. In such cases, actual cali-

bration in microvolts must be re-
garded as approximate only.

Radiotron Modulated Oscillator.

Fig. 15 shows a practical design for
a modulated oscilator.

The radio frequency voltage is
generated by a 6J7-G connected as
an electron-coupled oscillator, and
the output is taken from a 50,000
ohm potentiometer in the plate cir-
:uit. A reasonably smooth control
may be obtained if a well-tapered
poteniometer is used in this position.
The various bands are selected by

RADIOTRON MODULATED OSCILLATOR

OuUTPUT

PLUC-IN OR

SWITCHED
cons

APPROX.
10 - 400 ppf.

°,
EXTEANAL
TON

,
SEE TEXT
® BAOUCHT OUT TO PANEL.

Band Wire Turns
12-36 metres 22 7.5
35-105 metres 27 19.5
80-240 metres 27 63
1500-500 Kc/s. 31 190
600-210 Kc/s. 31 310
250-100 Kc/s. 33 610

¢ SHOWD BE CHECKED CXPERIMENTALLY.

1~ 12+-98 METRES
2 30-90 METRES
3 - 60- 240MLTRES

Layers Tap* Winding
| 1.5 16 T.P.I
| 23 Close Wound
| 6 Close Wound
| 15 Close Wound
3 20 Length - |l in.
5 . 30

Length — lin. .

*Should be adjusted for best results.

FIG. 15. Circuit arrangement of Radiotron Modulated R.F. Oscillator.
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Submit Your Transformer Problems To Us

A

4
AL

We ore illustrating our new die-made steel case used in our range of stalloy
cored audio transformers of all sizes.

This type of case has just been released, and offers a number of advantages
over other makes available on this market, such as—

@ Reversible mounting

® High grade stoved black wrinkle
enamel finish

@® Cadmium plated brass soldering
lugs

The new case is particularly attractive in appearance, and where ‘‘dressing’’
is important, you cannot do better than specify "‘Trimax.”’

Even if you are not rebuilding, we know you’ll have a Merry Xmas—and
to all our customers and friends we take this opportunity of saying—
""Good Luck—and a Happy and Prosperous New Year.”'

HARRY CLIFF.
RUPERT C. PETERSON.

TRIMAX TRANSFORMERS

(A DIVISION OF CLIFF & BUNTING PTY. LTD.)
Registered Office:

29-35 FLEMINGTON RD., NORTH MELBOURNE.
PHONE: F9127 (2 lines)
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means of a double-pole six-way
wave-change switch.

Modulating voltages are applied to
the suppressor grid of the oscillator
valve, the depth of modulation being
-controlled by the 0.5 megohm poten-
tiometer.

The second €6J7-G may be used
either as an audio amplifier for ex-
ternal modulation voltages, or as a
Hartley -oscillator for internal modu-
lation.

Reasonal sinoidal wave-form may
be obtained by using for the induc-
tance a standard push-pull speaker
transformer. The associated com-
‘ponents marked with an asterisk
were correct in the experimental
model but may need modification

‘with different transformers.

The power supply shown is re-
-commended although any other may
be used which provides the required
supply voltage and current. If the
oscillator is to be really useful it
should be fully calibrated on all
‘bands, preferably by drawing a com-
plete set of curves of frequency
against dial setting. A typical cali-
bration curve is shown in Fig. 16.

On the broacast and short-wave
‘bands sufficient reference points may
‘usually be found by heterodyning
the oscillator against stations of
known frequency, and listening for
zero meat in a receiver. Some care
‘has to be exercised particularly on
~ the short-wave band to avoid con-
" ‘fusion due to harmonics from the
-service oscillator and ‘“‘second spot”

tuning effects in the receiver.

On the 465 Kc/s I.F. band a more
indirect method must be adopted
The approximate dial setting for 465
Kc/s may readily be found by feed-
ing the output of the oscillator
through the I.F. channel of a receiver
known to be-aligned at or near this
frequency. Once having determined
the approximate setting, accurate
calibration may be carried out with

the aid of the second harmonics.

If, for example, the receiver is
tuned to a station‘on 930 Ke/s, and -
the oscillator output lead brought
close to the aerial terminal, a beat
note will be heard as the oscillator
is tuned through 465 Kc/s. Similarly
with the fundamental on 460 Kc/s
the second harmonic will fall on
920 Kc¢/s. By repeating this process
it should be possible to draw an ac-
curate calibration curve for the

whole band.
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Calibration of the 175 Kec/s LE.
band is also possible by similar
means, but greater care must be ex-
ercised in discriminating between

the various harmonics.

(To be continued).
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WHEN REBUILDING YOUR RECEIVER
REPLACE YOUR OLD SPEAKER WITH

AMPLION

THE NEW I2in. ELECTRICALLY WELDED
SPEAKERS

MODEL Air Gap Weight of POWER OUTPUT. Diameter PRICE
Flux Magnet Undistorted—Max

A\ 8,300 12 ozs. | 10 watts | I5 watts 1237 fi 30

VL 9,000 |22 ,, {13 520 .l 12 le21e o

vP3 | 12,000 |64 , |20 %30 Lol a7 les 10 o

VP2 9,000 {20 , |12 f 18 ., | 1257 |e3 6 6

VPI 7500 |14 ,, | 8 l 2, 123 |2 10 0

Types V and VL are Field Type Speakers.
Types VPI, 2, 3 are Per-Magnetic Speakers.

SILVERED CERAMIC
MICA T‘ C‘ C‘ CONDENSERS

T.C.C. Silvered Mica Condensers are guaranteed to maintain their
capacity under all temperatures, thus insuring no frequency drift
in Supers. The foil is actually plated on the mica.

We can supply these Condensers in any per cent. of accuracy, in-
cluding 0%.

The Capacity Range is from 10 mmf to 800 mmf.
LIST PRICE, 1/- EACH.
We are Agents far—

I.R.C. RESISTERS. T.C.C. CONDENSERS.
AMPLION SPEAKERS. BRUNO MICROPHONES.
BIRNBACH INSULATORS. ©  TRIMAX TRANSFORMERS.

AUSTRALASIAN ENGINEERING
EQUIPMENT CO. PTY. LTD.

- 370 Little Collins St. ’ Melb. Phone: F 5585
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Essential Equipment
in Every Experimenter’s Kit . .

Small and compact, these pocket size Western Test Units are admirably suited
for all testing and experimental purposes. They can be carried conveniently in
your coat pocket or can be stored away in a table drawer for easy reference.
Model 695 (on left) .—Power Level Meter, Voltmeter, Qutput Meter. A rectifier
type voltmeter, which gives readings in decibels as well as volts. Ideal for all
types of audio equipment.

Model 697 (Centre).—Volt-Ohm-Milliameter. This unit covers a.c. and d.c.
voltage, d.c. milliampere and ohm ranges. Precision resistors are used through-
out. Voltage, current and resistance ranges are brought out in pin jacks and are
selected by toggle switches.

Model 571 (on right) .—Output-Meter. This has a constant resistance of 4000
ohms on each range, and is usually used as a terminating device on sound line
or receiver output circuits.

Write or call for literature and full particulars.

Warburton Franki (Melb.) Ltd.

380 BOURKE STREET, MELBOURNE. MU 6353
Also at Sydney! #hd Brisbane.
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- EpITORIAL

We have been requested by F.H.Q.
to publish the terms of the applica-
tion for re-allocation of licences. As
already advised in January issue, this
application was unsuccessful, and
every effort is being made to have
this decision reversed.

15th November, 1939.

The Chief Inspector, Wireless,
—Mr. J. M. Martin—

Radio Inspectors Branch,
Treasury Buildings,
Treasury Gardens,
Melbourne, C.1.

Dear Sir:

Re EXPERIMENTAL LICENCEES
AND ULTRA HIGH FREQUENCY
ALLOCATIONS.

On behalf of the Federal Council of
the Wireless Institute of Australia, I
beg to apply for allocation of portion
of the undermentioned Ultra High
Frequency Spectrum for transmis-
sion experiments to all Experimental
Licencees throughout Australia.

The Wireless Institute represents
approximately twelve hundred ex-

perimenters throughout the Com-

monwealth and we are also aware

that our application is heartily sup-
ported by numerous non-members of
our organisation.

In asking that permission be given
for the operation of Experimental
Radio Stations, we would mention
that much valuable knowledge has
been and can be obtained from the
continued study and operation of ex-
perimental transmission and receiv-
ing equipment. The suggested allo-
cation is as follows:—2.5 meters (112
MC) and below, with a power of 25
watts. It is felt that these frequen-
cies are of no value for service com-
munications and would provide ex-
perimenters with an object for
serious study. The allocation of
these frequencies for experimental

communication would also permit all

licencees an opportunity for con-
tinued practice in ‘“Morse” transmis-
sions with a consequent effect on
their value as radio operators in the
service of the Commonwealth.

We would be prepared to make
available suitable wave measuring
equipment in each division, as re-
quired for the use of experimenters
in locating these frequencies cor-
rectly; also we would undertake to
extend the activities of the present
Vigilance Committees in co-opera-
tion with the Postmaster-General’s
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Dept. to monitor these bands with a
view to maintaining a close obser-
vance of the regulations.

It is hoped that you will agree to
this request, as we feel it is essential
to encourage the study and develop-
ment of radio transmission on these
frequencies, as the possession of a
trained body of radio enthusiasts is
of vital importance to the Country.

We would remind you that seven
hundred Experimental Licencees are
now serving as Wireless Operators
and Technicians with the various
Services and have thus proved the
value of their study and applica-
tion of radio in a time of need.

Thanking you in anticipation of
your agreement to this application.

I am,
Your faithfully,

(Signed) WILLIAM R. GRONOW,
Federal President,
Wireless Institute of Aust.

N.B.——Attached is a more detailed
summary of our suggestions.

(1) Transmission to be limited to
112 MC and frequencies above.

(2) Maximum power input 25 watts.

(3) Transmission to be limited to
class Al, A2, A3 waves.

(4) Licences to be re-issued on indi-
vidual application only; the
Department to with-hold issue
if it is deemed advisable. This
application is being presented
subject to the above conditions,
for the following reasons:—

(a) Frequencies of 112 MC and
above are of no value to the
Services, whilst frequencies, at
least up to 60 MC will probably
be utilised.

(b) By the opening of 112 MC and
frequencies above, no inter-
ference to either service or
commercial stations will be pos-
sible with such low power.

(¢) The frequencies proposed are

useless for any form of illicit
communication. :

(d) The re-instatement of experi-

mental licences for operation on
these frequencies will provide a
very desirable incentive for men
who have not yet enlisted to
study for the Amateur Operators’
Certificate of Proficiency, and
thus provide the Commonwealth
with a steady potential source
of W/T operators, for the needs
of the three Services. (As you
are no doubt aware, the latter
are being forced to train men
without knowledge of Radio as
W/T Operators, because prac-
tically all Amateurs who are
eligible for enlistment have
joined up). This does not mean,
however, that the number of
Experimental Licences likely to
be re-applied for will be small,
because not only are a consider-
able number of Amateurs en-
gaged in Reserved occupations,
but in addition, there are many
both physically unfit and over
age.
In addition, it can be considered
as certain that the greater
majority of those serving in the
Forces would re-apply immedi-
ately).

(e) The Wireless Institute of Aust.
as the Officially recognised Ama-
teur body in Australia is pre-
pared to provide an adequate
‘monitoring organisation not only
of transmissions, but also of
equipment in a manner and
through an organisation approv-
ed by the Department.

(f) The opening up of these fre-
quencies (112 MC and above)
requires a high degree of techni-
cal knowledge and skill for
effective communication; thus
the possibility of transmissions
being made by unqualified and
unlicenced persons may be con-
sidered as unlikely. '
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Modulated Oscillators for Receivers

By courtesy Amalgamated Wireless Valve Company Pty. Ltd.
(Continued from January Issue).

ALIGNING RECEIVERS.

The alignment of superheterodyne
receivers is a fairly standardised
procedure and does not involve any
great difficulties provided certain
precautions are taken. Final align-
ment should only be carried out after
all voltages have been adjusted, and
should preferably be the last opera-
tion on a chassis. It is not good
practice to carefully align a receiver
and then to disturb the wiring or
subject the chassis and components
to undue stresses.

As a general rule, the input volt-
age from the modulated oscillator
should be kept small and alignment
carried out with the gain control (or
controls) of the receiver in the
maximum position. The use of small
input voltages is particularly import-
ant when dealing with a receiver
equipped with A.V.C. since at higher
signal inputs the A.V.C. becomes fully
operative and changes in output
level are greatly reduced by its
action. Furthermore, the R.F. and
I.F. amplifying valves have a certain
input capacitance, which is effective-
ly in parallel with the tuned grid
circuit and varies with the gain of
the stage. If the tuned circuits are
aligned with a large input signal
errors may occur on weak signals
where the valves are operating under
relatively higher gain conditions.

Some form of output meter (such
as that incorporated in the Radiotron
Volt-Ohm-Milliammeter) is almost
essential when aligning receivers, as
it is then possible to observe varia-
tions in output voltage which could
not be detected by ear. If no out-

put meter is available, the power
output should be kept to a low level,
at which the ear is more sensitive to
small wvariations in volume.

Aligning the LF. Transformers.

To align the I.F. transformers, the
output of the modulated oscillator
must be fed into the signal grid of
the frequency changer. For exact
measurements of sensitivity, the
normal grid cap should be removed
and the D.C. return made through
the output circuit of the modulated
oscillator to the chassis, or to some
appropriate point when the normal
grid return is to a source of negative
bias.

This is not always convenient and
for purposes of alignment the normal
grid cap may be left in position and
the oscillator output connected be-
tween grid and chassis. A condenser
of 0.001 uF. capacitance connected in
series with the “hot” lead will pre-
vent any initial bias being ‘“shorted
out” by the modulated oscillator.

Unless there is a definite reason, it
is not advisable to alter the inter-
mediate frequency of an existing
receiver. Many manufacturers do
not adhere rigidly to 465 Kc/s and
prefer to use some slightly different
frequency. Unnecessary alteration
of the I.F. in such receivers may
lead to trouble with “joeys’ and will
upset dial tracking. The frequency
of the modulated oscillator should
be adjusted for greatest output from
the receiver and then, without alter-
ation of the frequency the settings of
the individual trimmers should be
checked. With new receivers this
does not hold, and the I.F. trans-
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CONDENSERS

Under the most exacting

conditions.

Ducon Condensers are admirably
suited to withstand the peculiar
conditions of amateur and experi-
mental work.

In the new transmitting units of

2FC and 3LO, Ducon Condensers

were installed, being specially

chosen for their unique quality.

For all Condensers and Resistors
“specify

DUCON GHANEX

73 BOURKE St. WATERLOO. N S.W.
450 COLLINS St.,, MELBOURNE, C.i
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formers may be aligned to the inter-
mediate-frequency for which the
coil kit is designed.

In cases where the I.F. trans-
formers have not been aligned, it
may be necessary to adjust the sec-
ond transformer (by feeding the
signal to the grid of the I.F. ampli-
fying valve) before any signal can be
obtained from the frequency
changer.

Tuning Circuits.

Alignment of the tfuning circuits
presents little difficulty in the case of
receivers in which the dial is mark-
ed only in terms of an arbitrary scale.
The procedure usually adopted is
then as follows:—

The stations on the high-frequency
end of the band are set to a satis-
factory position by means of the
oscillator trimmer. Reducing the
capacitance of this trimmer will shift
the stations towards the centre of
the dial scale, while increasing it
will have the opposite effect. The
modulated oscillator is set to 1400
Kec/s and the output lead connected
to the aerial terminal in place of the
aerial. The signal is carefully tuned
in and the aerial and R.F. trimmers
adjusted for maximum output. The
modulated oscillator is now set to 600
Ke/s and, with the receiver tuned to
this frequency the padding con-
denser is adjusted to give maximum
output, the gang being “rocked” to
allow for alteration in oscillator fre-
quency. The optimum adjustment is
that when any variation in the pad-
der setting causes a falling off in out-
put, no matter which way the gang
condenser is turned. Having adjust-
ed the padder, it is necessary to re-
check the aerial and R.F. trimmers
at 1400 Kc/s.

Unless definitely necessary, the
setting of the oscillator trimmer in
a receiver should not be altered,
since any alteration is likely to be
very disconcerting to a client who
has carefully memorised the posi-
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tions of the various stations on the
dial. It is usually sufficient to check
the adjustment of aerial and R.F.
trimmers and of the padding con-
denser.

Calibrated Dials.

When the receiver dial is cali-
brated with station names, or in
terms of frequency and/or wave-
length, the same general procedure
should be followed, aligning first the
trimmers and then the padding con-
denser.

With the padding condenser ad-
justed, the receiver is tuned to a sta-
tion at the low-frequency-end of the
band (e.g., 2FFC or 3AR on 610 and
620 Kc/s respectively) and the dial
pointer set to its calibrated posi-
A local station on about 1300 Ke/s is
then brought to its calibrated posi-
tion by means of the oscillator trim-
mer. The aerial and R.F. trimmers
must then be readjusted using the
modulated oscillator. Then, provid-
ing the dial is calibrated to the par-
ticular gang codenser and coil kit
used the remaining stations should
fall near their calibrated positions.
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The general rule therefore is to
set the dial pointer by the low-fre-
quency stations and adjust the posi-
tions of the high-frequency stations
to coincide with their dial calibra-
tions by means of the trimmers. -

This rule also holds in receivers
where the tuned circuits are aligned
- inductively by means of variable
iron cores. The process may be
rather more tedious, however, since

the adjustments on the high and low-
frequency ends of the band are less
independent.

As previously stated, the output
impedance characteristic of the
modulated oscillator may differ con-
siderably from those of the average
aerial, and may influence the setting
of the aerial trimmer. This trimmer
should accordingly be rechecked on
a weak station (located at the high-
frequency end of the band) with the
normal aerial connected. If the re-
ceiver is fitted with a sensitive tun-
ing indicator this operation is great-
ly simplified.

Short' Wave Bands.

On the short wave bands, the
shortcomings of service oscillators in
regard to output impedance and at-
tenuation are usually severe, and
saticfactory alignment in the normal
manner may be very difficult. Under
such conditions, it is advisable to

Fic. 18

™

align the tuning circuits with the
normal aerial connected, and the
output lead of the oscillator twisted
around it. As before, no higher in-
put voltage should be used than is
necessary to give a satisfactory read-
ing on the output meter.

In the majority of receivers the
padding condenser is of fixed capa-
citance and adjustment cannot readi-
ly be made for tracking. Should
“dead spots” occur in the band, it
may be necesssary to effect a com-
promise in the setting of the trimmers
so that more even sensitivity will be
obtained across the band. $Such a
measure should not, however, be
necessary in a well-designed re-
ceiver.
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If the padding condenser is of fixed
capacitance the only means of setting
the dial calibration is by means of
the oscillator trimmer at the high-
frequency end of each band. Care
must be exercised to discriminate
between the signal and the “image”
which may be very prominent in
small receivers. (The occurrence
of “images” or “second spots” was
discussed at greater length in Lec-
ture 1).

Another effect which must be ap-
preciated is the ‘“crossing over”
effect. In the majority of receivers,
the oscillator is tuned to a frequency
higher than the signal frequency,
the oscillator coil being slightly
smaller than the aerial and R.F. coils.
If, however, the range of the trim-
ming condensers is great, it is some-

times possible at the high-frequency
end of the band to tune the local
oscillators to a frequency lower than
that of the signal frequency circuits.
Under these conditions, as the re-
ceiver is tuned across the band the
resonant frequency of the aerial and
R.F. Circuits decreases more rapidly
than that of the oscillator circuit and
a point of cross-over occurs beyond
which the oscillator frequency is
above the signal frequency. At the
point of cross-over, i.e.,, where the
two frequencies are equal, instability
is likely to be experienced.

The reverse process can also take
place when the oscillator is operated
at a frequency lower than the signal
input frequency.

MULTIVIBRATORS.

The multivibrator is a form of
oscillator which, in addition to the
usual fundamental frequency, pro-
duces also a large number of equally
spaced harmonics. For this reason
and also for the fact that it is simple
to design and construct and hence
relatively inexpensive, it is extreme-
ly useful in service work. The usual
form of multi-vibrator oscillator
consists of a two-stage resistance-
coupled amplifier, in which the out-
put voltage of the second valve is
fed back through a resistive capaci-
tive network to the grid of the first
valve. The fundamental frequency

and hence the spacing of the har-
monics is determined by the time
constant of the coupling condensers
and resistors. A multivibrator may
be designed having a fundamental
frequency of approximately 500 c/s,
and producing harmonics spaced
every 500 c/s to approximately 20
Mc/s (15 m.).

Fic. 19 + 45V,
E_——————

1G6-G
=05 2=-05
3 as 4 ~Q00 1
g0 N *02 4___"_1_0
b 155 ouTPUT
- " T
1-4 V. -
The high-frequency harmonics

may be picked up by a normal radio
receiver, but are too close to be in-
dividually separated, and constitute
a continuous signal across the whole
of each wave-band. After rectifica-
tion, the audio-frequency compo-
nents consist of the fundamental 500
cycle tone together with its audible
harmonics.

Fig. 17 show the circuit of a prac-
tical multivibrator oscilator using
the twin-triode type 6F8-G. Con-
nected as shown, the circuit produces
a wave-form similar to that shown
in Fig 18. The amplitude of the har-
monics steadily decreases with in-
crease of frequency although from
an experimental oscillator sufficient
output voltage could still be obtain-
ed at 12.5 metres to align a sensitive
receiver.

The output voltage may be varied
by means of the 0.05 megohm poten-
tiometer in the output circuit, but
complete attenuation can only be ac-
complished if the whole assembly is
effectively shielded. The same
general precautions are necessary as
oulined in connection with modu-
lated oscillators.

Total plate current for the two
triode sections of the oscillator shown
is approximately 15 milliamps.

Fig. 19 shows an alternative de-
sign using type 1G6-G operating
entirely from dry batteries. The
battery drain is very low, being 100
mA. for the filament and approxi-
mately 3 mA. for the plate supply.
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The output on all bands is less
than that given by the A.C. version,
but is useful up to approximately 15
Me/s (20 m.) above which the out-
put falls off rapidly.

Application of Multivibrator.

As will readily be appreciated such
an instrument cannot be calibrated
in terms of frequency, and conse-
quently cannot be used for aligning
I.F. transformers or calibrating dials
in terms of frequency. It is, how-
ever, extremely useful for aligning
the tuned circuits, especially on the
short wave bands.

Having once set the oscillator
trimmer to a satisfactory position
(at the high-frequency end of the
band), the output lead of the multi-
vibrator may be connected to, or
brought near the aerial treminal of
the receiver, and the signal fre-
quency circuits then align for maxi-
mum output in the speaker.

The receiver may then be tuned to
the low-frequency end of the band,
and the padder adjusted for maxi-
mum output. It is unnecessary to
Tock the gang condenser, since with
the multivibrator in operation, there
is always a signal present, no matter
to what frequency the receiver hap-
pens to be tuned. After adjusting
the padder, the aerial and R.F. trim-
mers should be re-checked at the
high frequency end of the band.

Another important advantage in
the use of the multivibrator is that it
is possible to check, quickly and
easily, each wave-band in a receiver
for dead-spots or variations in sensi-
tivity by the simple expedient of
listening to the output from the
multivibrator, as the receiver is
tuned across each band. The output
from the multivibrator falls gradu-
ally with rising frequency, but does
not vary greatly from point to point.

FINIS.

A.0.C.P. CLASS.

The Victorian Division are still
conducting classes for those desirous
of obtaining their A.Q.C.P. in readi-
ness for the time when we get back
on the air again. All interested are
invited to get into touch with the
class manager, Mr. W. F. Sievers, 26
:.Lfeggf%r Street, Richmond. Telephone

Indifferent
TONE QUALITY

mars
radio enjoyment

The brilliance and tone fidelity of
to-day's radio programmes may be
completely marred by worn-out
valves.

Studio realism, broadcast by mod-
ern stations, can be reproduced in
your home only when the valves in
your radio function efficiently.

To secure the full pleasure of listen-
ing, + .+ . .

Re-valve with
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Technical Editor

R. H. Cunningham (VK3ML) and his bride officiate at Wedding Reception.

(Block by courtesy “Argué,” Melbourne).

The wedding of Bob Cunningham was celebrated at “Grosvenor,” Queen’s
Road, Melbourne, after a ceremony at The Melbourne Church of England
Grammar School Chapel. VK3MIL is now serving with the Royal Australian
1A/\&/Ilrleorce with the rank of Flight-Lieutenant at R.A.A.F. Headquarters,

elbourne.

His wife is beauﬂtiful enough to take Bob’s mind off both R.A.A.F. and “Amateur
Radio.” We wish them all the best for their future happiness; and trust that
she will inspire him to greater efforts in the production of technical articles.
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ROYAL AUSTRALIAN AIR FORCE

VACANCIES FOR MEN WITH WIRELESS OR
ELECTRICAL QUALIFICATIONS.

~Apply to your nearest Recruiting Centre for details of enlistment as:—

(1) WIRELESS OPERATORS (For Training)

FOR MEN WITH A SOUND EDUCATION AND WITH OR
WITHOUT ABILITY IN MORSE CODE.

(2) AIRCRAFT ELECTRICIANS (For Training)

FOR MEN WITH GARAGE OR OTHER TECHNICAL
EXPERIENCE.

INSTRUCTORS WANTED

Applications will be received from men for the following Civilian

positions :—

(a) MORSE INSTRUCTORS (Civilian)
FROM EXPERIENCED TELEGRAPHISTS.

(b) RADIO THEORY INSTRUCTORS (Civilian)

FROM MEN WITH A SOUND KNOWLEDGE OF RADIO
PRINCIPLES AND WITH EXPERIENCE IN HANDLING TRANS-
MITTERS.

Full Details may be obtained on application to:—

THE SECRETARY,
Air Board, Victoria Barracks,

Melbourne, S.C.1.
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A Review of Radio Receivers

By courtesy Amalgamated Wireless Valve Company Pty. Ltd.

(Continued from December Issue).

(D) POWER OUTPUT STAGE.—
In this stage of a receiver, power
output is of much greater import-
ance than high voltage-amplifica-
tion, so that in the design of power
valves the latter is usually sacri-
ficed in order to obtain increased
handling capability.

In most radio receivers, the power
output stage consists of a single
_power valve operating under Class
Al conditions. In an ideal Class Al
amplifier, the excursion of grid volt-
age is never such that the grid be-
comes positive with respect to the
cathode, or more negative than the
cut-off bias, while the wave-form of
the output voltage is an exact re-
production of that of the input volt-
age. Moreover, the average D.C.
plate current is constant between
zero and full power output. In
practice, the plate current may vary
slightly under normal operating
conditions, while some distortion is
always present. The latter is, how-
ever, inaudible below certain limits.

With a normal triode output valve,
the distortion with a resistive load is
chiefly second harmonic. It is,
therefore, usual to recommend
operating conditions which give the
maximum power output for 5%
second harmonic distortion, since it
is usually agreed that this is the
smallest percentage which can be
detected by ear, although with some
types of reproduction very much
higher percentages can be tolerated.

If the operating plate voltage and
maximum grid voltage are main-
tained constant to the recommended
conditions and the plate load re-
sistance is increased, it will be found
that both the power output and the
distortion will decrease. The plate
efficiency of a triode (i.e., the ratio
of optimum audio power output to
D.C. power input) is relatively low,
being of the order of 20 to 25 per
cent.

The plate efficiency of a pentode
putput valve is usually higher (ap-
proximately 30%), and for a similar
power output requires less excitation
than a comparable triode. For op-
timum power output, consistent with
reasonable distortion, the load re-
sistance is usually adjusted to give
zero or a small percentage second
harmonic distortion combined with
about 7% third harmonic distortion.

The characteristics of a beam
tetrode valve, such as type 6L6-G
are such that it cannot conveniently
be arranged to produce such low

‘values of second harmonic distor-

tion, although the percentage of
third harmonic distortion is much
lower than with a pentode. Type
61L.6-G under typical Class Al con-
ditions produces approximately
10% second and 25% third har-

- monic distortion.

It will therefore be obvious from

‘the above, that, even under ideal

conditions, a typical pentode or
tetrode valve produces -at full out-
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put much higher distortion than a
comparable triode. In addition, it
‘should be remembered that third and
higher odd harmonics are much
more distressing to the ear than sec-
ond and higher even harmonics.

Both pentodes and tetrodes are
alike in that they are very critical
with regard to plate load resistance,
and any variation from the specified
values is likely to be accompanied
by a sharp rise in harmonic distor-
tion. Also, both types are character-
ised by a high value of plate re-
sistance. Both these factors are
very important, as will be seen from
the following necessarily brief dis-
cussion of the effects on the overall
performance of the loudspeaker.

The load impedance, presented by
a typical dynamic loudspeaker to
the plate circuit of the output valve,
is vastly different from the purely
resistive load which has been so far
assumed. At the bass resonance of
the cone, the speaker load behaves
as a tuned circuit. Above and be-
low this frequency, the nature of the
load is largely reactive, and the im-
pedance may rise to many times its
stated value. Without entering into
further detail, it can be stated that
the effect with a triode valve is not
extremely serious. As the value of
the load impedance increases with
rising frequency, the distortion and
power output tend to be reduced, al-
though the voltage developed across
the load impedance increases slight-
ly. .

The characteristics of a pentode
or tetrode, however, are such that
an increase with frequency in plate

load impedance reduces the power -

output at the fundamental frequency
while the harmonic distortion in-
creases rapidly, accompanied by the
generation of high peak voltages in
the plate circuit as a result of the
higher plate load resistance and the
lower damping by the higher valve
plate resistance.

The harmonic distortion produc-
ed gives to the reproduction an ap-
parent ‘brilliance,” which may at
times be very distressing to the ear.
In receivers having pentode or tet-
rode output stages, it is therefore
usual to fit some form of ‘“tone con-
trol” to restrict the high frequency
response. Such a tone control should
preferably be connected across the
output transformer, where, in addi-
tion to achieving the required treble
attenuation, it reduces to safe values
the peak plate voltages developed.

An important characteristic of a
loudspeaker is the resilience of the
cone, as a result of which the cone
once having received an impulse
continues to vibrate for an appreci-
able period of time when the driving
force is removed. This effect is
most marked at the ‘“bass resonant
frequency.” The nett result is that
transients lose their clarity, and the
reproduction of sounds involving
them becomes very unnatural.

A triode output valve, having a
comparatively low ‘value of plate
resistance, tends to damp this free
oscillation of the speaker cone much
more effectively than a pentode or
tetrode, which have much higher
plate resistances.

Comparatively recent investiga-
tion has shown that it is possible, by
employing the principle of negative
feedback, to obtain from a pentode
output valve, performance compar-
able to that of a triode both with
regard to low harmonic distortion
and speaker damping, while retain-
ing at the same time the high plate
efficiency which is characteristic of
such valves. Space will not permit
further discussion of this very im-
portant subject, and for further in-
formation it is suggested that the
reader refer to the numerous articles
which have appeared in Radiotronics
and elsewhere.
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Putting The Vacuum Tube Voltmeter
into Service

In all equipment associated with
or including vacuum tubes of any
kind whatsoever, resonant and other
types of high impedance circuits are
always found. Such circuits must be
used in order to obktain sufficient
amplification from the tubes, which
are in themselves high resistance de-
vices. The impedance for instance
of an r.f. circuit such as is used in
the first and second stage of a re-
ceiver may be as high as 2 or 3 meg-
ohms when tuned to resonance with
an incoming signal.

To make any measurements of
potential across such a circuit it is
obvious that a meter having a re-
sistance as high as 3 or 4 megohms
would be required as a lower meter
resistance placed across a circuit
might change the potential condi-
tions as much as 50%. About the
only connection that can be made
across a circuit of this type without
upsetting the circuit potentials would
be that of another vacuum tube, the
connection being made across the
grid and cathode of said tube.

A properly designed vacuum tube
voltmeter will enable the serviceman
to take direct measurements on gain
per stage on receivers to check the
operation of the oscillator tube in
superheterodyne models and to loc-
ate trouble in automatic volume con-
trol circuits. For uses such as these
the instrument will be found practic-
ally indispensable as readings on
such circuits cannot be obtained
without equipment of this type.

The vacuum tube voltmeter is, as
the name implies, nothing more than
a vacuum tube connected through a
meter in its plate circuit to a suitable
power supply. The grid and cathode
of the tube are connected across the
circuit to be measured, the potential
across said circuit causing a change
in grid voltage on the tube and thus,
a resultant change in plate current
is indicated on the instrument. As
the 1mpedance from grid to cathode
of the tube is practically infinite, no
load whatsoever is placed on the
circuit and under normal conditions

the potential will not be altered in
any way.

As the vacuum tube is also a recti-
fier, potentials of any frequency
placed across the grid and cathode
of the vacuum tube voltmeter will
result in a direct current deflection
on the instrument in the plate cir-
cuit. For this reason the wvacuum
tube voltmeter can be used for
measuring audio as well as radio
frequency potentials provided the
circuit is worked out correctly to
cover this broad range of frequency.

Because any given vacuum tube is
considerably limited as to the range
of potentials, which may be applied
to its grid circuit the overall direct
range of a vacuum tube voltmeter
is restricted as compared to a
standard a.c. or d.c. voltmeter as
such. Further, the scale of a vacuum
tube voltmeter is not uniform
throughout its entire operating range.
These two reasons make it essential
that the wvacuum tube voltmeter
selected by the serviceman have a
number of ranges so that accurate
readings may be made over the en-
tire range of the device.

A satisfactory vacuum tube volt-
meter for modern servicing should
read as low as .5 volt and as high
as 15 volts in order that measure-

"ments may be made of gain per

stage and overall gain in an ampli-
fier (or higher wusing multipliers).

Because of the characteristics of
the vacuum tube and of the vacuum
tube voltmeter circuit, it is necessary
to have several grcs on the scale of
the indicating instrument because
the several ranges will not track ac-
curately on a common arc.

Since the vacuum tube voltmeter
requires an appreciable amount of
power to drive it and since it is
rarely used by the serviceman in the
field, most satisfactory equipment
will be that which is operated from
the lighting circuit provided that the
design of the equipment is such as to
eliminate the effect of line voltage
ﬁuctuatlons

(To be contlnued).
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Federal and Victorian QSL Bureau
R. E. Jones, VK3RJ, Federal QSL Manager.

Writing from Mozambique,
CR7BC, Manuel Pereira da Silva,
Caixa Postal, 812, Lourenco Marques,
requests me to endeavour to extract
a card from the following VK sta-
tions to whom CR7BC has already
sent his card:—VK2VN, JX, ADV,
HV, JU, VK3LP, VK4SD, VK6NL,
6MU. What about it fellows?

Another good one for the stamp
collectors. CE3BF, Roberto Wood,
Box 366, Santiago, Chile, is a rabid
‘collector, wanting to exchange.

All licences of French amateurs
and those in the French Colonies
have been suspended for the dura-
tion, likewise those in British pos-
sessions, while in Great Britain,
licenses have been cancelled. Addi-
tional countries off the air are
Latvia, Sweden, Esthonia, Italy,
U.S.S.R., Germany, Jugoslavia, Cuba,
Netherlands East Indies and the
Belgian Congo.

Lists of cards on hand at the
Bureau will not be published until

licenses are restored and things get -

under way again. The last list was
published in the January issue of
“Amateur Radio.”

An interesting visitor to Melbourne
during January was Jim Hillhouse,
VK4ZO, of Collinsyille, Queensland.
Jim looked in fine fettle, and enjoyed
the splendid weather which this State
turned on in his honor.

Philatelic hams desiring an ex-
change contact in U.S.A., should con-
tact W2GW, Walt Bostwick, 1334
Putnam Ave, Plainfield, N.J.,, U.S.A.

On the unimpeachable authority
of Snow Campbell, VK3MR, we learn
that the marriage of Buck Bachelor,
VK17JB, with Joy Crowder, VK7YL,
took place during January. Snow
hoped to be an interested spectator
of the event.

Overseas ham publications are
feeling the strain of finding items of
interest while their subscribers are
temporarily closed down. Most of
the journals have shrunk to a shadow
of their original size, one exception
being “R.C.A.,” the official journal of
the Argentine Radio Club, whose
November issue was one of 100 pages,
especially enlarged to celebrate the
anniversary of the foundation of the
club.

CONTEST NOTES.
R. E. Jones, VK3RJ, Federal Contest

Manager.

VK-ZL 80 METRE PHONE
CONTEST.
Comment by NZART, Contest
Manager.

From the list of scores (published
in “Amateur Radio,” January, 1940)
it will be seen that the awards go to
VK2NY and VK2AJK, while the N.Z.
award will go to ZL2GX. As no
entries were received from N.Z. in
the Limited Section, it naturally fol-
lows that no N.Z. award can be made
in this section. The general average
of neatness in the preparation of logs
was very good, two logs in particular
standing out in this respect, these
being those of VK20E and VK2HZ.
It is a pity all competitors did not
read as far as Rule 14, which stated
that all entries in the transmitting
section were to state whether for the
“Limited” or “Unlimited” section.
Compliance with this rule would
have saved much trouble in sorting
out the entries. More entries could
have been received, especially from
those stations whose calls appear
frequently in the logs of competitors.
It is evident that several stations
participated, but neglected to submit
logs. The performance of the winner
of the unlimited section was almost
rivalled by the runner up, only 10
points behind. Another ZL contact
would have reversed the positions.
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28-56 MC Notes

Another month has passed, and
believe me, these notes are becom-
ing increasingly difficult to write
since information has dropped to
zero level these last couple of issues.
Perhaps some of the fellows have
gathered sufficient sixpences from
the Xmas puddings to start the new
receiver; if so, I would be pleased if
they could post along the dope, or
perhaps they haven’t got over that
extra helping—anyway, here’s hop-
ing. Ten metres has been very dead
this last week and only shows life

during the early mornings and until
9 am. Of the few stations, apart
from the usual W’s showing up at
present, the following give some
variety: J3FX,KAlLZ, KAlAP, KAl
ER, XU8AM, best around noon, HC
1JB gso’d by many K6’s. WIYHQ is
a portable operating near Honolulu
and has fair signals. The majority
of K6’s come through as usual; evi-
dently that distance seems to be the
limit for best signals. 112 mc has
been keeping the lads’ interest at the
last couple of KP meetings and I
have been getting ideas for antenna
systems which we may yet be able to
put into practice. Unfortunately,
living in the city, we can’t try out
some of those nice big Rhombics or
Vee beams that take the eye, such as
are described in some of the Yankee
mags; still, if we get on 112 mec. it
will be a different story. Just think
of it, 8 ft. 6 in. is a full wave on 24
metres. The following figures will
show what would be possible. The
Vee beam has a different angle be-
tween the two wires at the feeder
end depending on the number of
waves in each leg, and 110 degrees
is the angle for one wave on each
leg, 70 degrees for 2 waves, 60 deg-
rees for 3 waves, 52 degrees for 4
waves, 45 degrees for 5 waves, and
when you remember that a five wave
on each leg Vee beam is just about
40 feet long over all, it shows what
can be done. Tuned feeders are
probably the easiest to match with
such an antenna. The Rhombic or
diamond even takes our thoughts.

Remembering that 8 ft. 6 in. is a
full wave, a rotary diamond with a
full wave on each leg is even pos-
sible. The following figures for the
angle at the feeder and terminated
ends are, 120 degrees for a 1 wave on
each leg size, 80 degrees for 2 waves,
66. degrees for 3 waves, 56 degrees
for 4 waves, and 50 degrees for 5
waves on each leg. The last named
is only 46 ft. 6 in. on each leg, which
makes the antenna app. 78 ft. long by
36 ft. wide. The terminating re-
sistor is usually near the value of
the surge impedance of the feeder
line and must be used if best results
are to be obtained. When the three
element beams are considered, the
small size is obvious and a real signal
squirter is possible. In the States
they are finding that 112 mec. will do
practically all that 56 mec. will do,
and a record has just been put up
for a long distance contact by
WIWYX and WIVTK. After several
local contacts of 20 miles or so, a
contact of 105 miles was obtained,
using # wave doublets fed by lamp
flex, but the results indicated a
more satisfactory contact with better
antennae; consequently 3 element
beams were made to be followed by
a trip with the portable gear;
WIWYX, at Genoa, from a 60 feet
look-out tower, and WIVTK, at
Mount Evans (14,460 ft. high). The
first call gave results and an r3 sig
was brought up to r9 with a few ad-
justments, giving a perfect 2 hour
contact, over an air line distance bet-
ter than 120 miles. WIWYX used a
rig having 6L6 co, 807, 809 and
HK24PP final, all powered from a
gas driven generator installed in a
Chev. truck. WI9VTK used a 42 co.
6V6g, 807 combination a Vibrapack

power. Results like this certainly
make 112 mec. attractive.

(We are still trying and still hop-
ing that we will be able to try out
these new frequencies at an early
date.—Editor.).



Page 16

AMATEUR

RADIO FEBRUARY Ist, 1940

- Divisional Notes

IMPORTANT.

To ensure insertion all copy must be in the haqu of the Ed.itor
not later than the 18th of the month preceeding publication.

N.S.W. DIVISION NOTES.

At the December General Meeting,
which was held a week earlier than
usual, because of the nearness of
Xmas, we had two visitors of note.
They were Laurie Williams, VK9WL,
and Bruce Chapman, VR4BA.

During the general business part
of the meeting the Secretary announ-
ced that owing to ill-health, one of
our Vice-Presidents, Mr. F. Car-
ruthers, had been forced to resign
from the Council. Fred’s friends
the whole State over will be sorry to
learn that Fred has suffered a ner-
vous breakdown, and will not be
able to take an active part in the
affairs of the Institute for a long time
to come. In addition, Fred has been
advised by his medical adviser that
he should give up all his interests
elsewhere, too. A motion was moved
by Mr. M. Meyers that a letter be
sent to Mr. Carruthers expressing
the regret of all members present at
hearing of his breakdown. Mr.
Meyers said that losing Mr. Carru-
thers would be a great loss to the
Institute, because he had worked
with Fred on the Council himself,
and knew just what a tower of
strength he was and how hard he
worked for the Institute.

Mr. Ross Trehearne spoke on the
activities of American Amateur Sta-
tions on the U.H.F.’s, and mentioned
some of the new technique which
was finding favour amongst the ex-
perimenters over in the States, and
how they were paying a great deal of
attention to the tank tuning con-
denser. Mr. Trehearne stressed the
fact that it was very necessary for

the boys out here to keep up with -

modern trends, and that he intended
to point out any outstanding de-
velopments that may take place in
the future, and where to find the
articles on them.

An interesting talk on Ham Radio
in New Guinea, and some facts about
the country itself, was given by
Laurie Williams. Laurie had some
photographs which proved very in-
teresting, especially the one which
showed a boat almost covered with
pumice powder in the Rabaul Har-
bour.

Laurie spoke about receiving
conditions, and mentioned the fact
that communication on any of the
bands higher than 40 mx. was quite
impossible, and even 40 mx. itself
was no good sometimes. He also
spoke of the great distances between
stations, and how they used to hold
meetings of the New Guinea Ama-
teur Radio League via 40 mx. on a
common frequency. The New Gui-
nea Amateur Radio League is a body
affiliated with the W.I.A., and has
over twenty members scattered all
over New Guinea and Papua. Mr.
Williams is its president.

Then Bruce Chapman told us about
Ham Radio in the Solomon Islands.
Bruce spoke of the trouble that one
went to to get on the air with any
power at all, and how he and VR4AD,
his nearest Ham neighbour, fared in
the VK-ZL Dx Test of 1938. It is
worthwhile noting that Bruce won
the Junior Section of the 1938 VK-
ZL, Dx Test with a power input of
only 12 watts to the last stage. Bruce
had the highest score for any station
outside New Zealand and Australia.

An interesting discussion took
place afterwards on the differences
in climates, conditions and cordials
(?) in New Guinea and the Solomon
Islands and Sydney. We learnt,
amongst other things from Laurie,
that the people up in Sala-
maua won’t drink any liquor of
Sydney origin, and that the only good
beer comes from VIM. (We are
given to understand that all beer is
good.—Ed.)
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Mr. Meyers conveyed to those pre-
sent the season’s greetings from all
the boys at Richmond. He told us
that there are about 40 Hams up
there now. Reciprocal greetings
were given to Mr. Meyers to be pass-
ed on to all the boys at Richmond.
Morry says we won’t recognise 2HZ
when we see him again.

By the way, Snow, if you happen
to read my notes, Morry thinks it is
about time you cut out all those des-
paraging remarks you keep passing
about him and the job of traffic
manager. You should talk, you old
buzzard.

A new member, Mr. G. Cottel, was
present at the meeting.

However, if you want to see some
real good gear when you come to
Sydney, call in and see the wonder-
ful range of accessories that Mr.
Long, of United Radio Distributors,
has brought back with him from the
States. Those “Sky Riders” will
make you impatient to have a go at
handling them on the air, and that
recording outfit is a real snifter. All
the best till next time. —73 Jack.

FOR...

RECEIVER
EFFICIENCY—

FIT EDDYSTONE MICRODENSERS
AND ENSURE SATISFACTION

WAVERLEY CLUB NOTES.

I think it was Bobby Burns who
wrote about ‘“seeing ourselves as
others see us.” When Jack Howes
brought a portable recording unit to
the club several weeks ago, the
members had an opportunity to hear
themselves as others hear them. The
result was astounding. All members
were agreed on the fact that they
were unable to recognise their own
voices, although they could recognise
those of others. Several items were
executed (murdered) by the Club
“quartet,” and on the whole a most
enjoyable evening resulted.

Jack Howes once more entertained
the members when he brought along
his projector to the Club. Several fine
films, supplied by the Shell OQil
Company, provided an excellent
night’s entertainment.

Half yearly election of officers
took place on December 12. Leo.
Walters remains President, Jack
Howes will continue as a very able
secretary, and Eric Johnson fills the
position of treasurer, a position which

Famous Microdensers

. Brass construction throughout with DL-9 high frequency insulation.

. Both stator and rotor sections soldered to ensure low series resistance.

. Every vane and whole condenser lacquered to prevent oxidisation and

consequent H. F. losses.

Will not change capacity constants due to oxidisation after years of use,

or change in efficiency.

@ 5. Long spindle bearing, absolutely noiseless on highest frequencies.

@ 6. No losses of any sort are gneasurable when a microdenser is put in circuit
with the most efficient coil procurable.

No. 1094— 3-18 M.MFD. Price, 6/9 No. 1129—4-40 M.MFD. Price, 7/-

No. 1130—4.5-100 M.MFD. Price, 8 /= No. 1131—5-160 M.MFD. Price, 12/9
IT PAYS TO BUY THE BEST. YOUR DEALER CAN SUPPLY.

SYDNEY: United Radio Distributors Pty. Ltd.
PERTH: Carlyle & Company.

HOBART and LAUNCESTON: W. & G. Genders
Pty. Ltd.

® 000
W N

>

BRISBANE: Chandlers Pty. Ltd.
MELBOURNE: P. & L. Wireless Pty. Ltd.
ADELAIDE: Gerard & Goodman Ltd.

|
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experience has shown him to be
capable of filling very efficiently.

I will now conclude, hoping to see
some new faces in the New Year, at
the Club-rooms, “Almont,” 13 Mac-
pherson Street, Waverley.

VIC. DIV. COUNTRY NOTES.
By 3YW.

I note in January “A.R.” the fact
that country hams had been naughty
and not sent in any scandal, and
worse and worse, 3BM " either must
have joined the army; been too busy
getting the crop in; or just plain for-
get the mag. this month, anyhow.

Since arriving in Stawell, I find
I'm the town’s only ham. What a
pleasure the B.C.L.s have missed!
However, there is another laddie
who rejoices under the name of
Waite, who only has code to click on,
and he will be A.O.P.C. and all ready
to clutter up the B.C. programmes
when our. aged fingers start pound-
ing the brass again. As for myself,
I am busy planning a new RX, a
double det. super plus noise silencer
in the I.F. stages, so it wi