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To be published monthly, the 1951 Radiotronics
contains Artieles on A-M and TV receiver

design and construction—Additional articles for
amateurs and experimenters—Regular mailings
of bulletins on receiver and power valves,
phototubes, cathode ray tubes, miscellaneous.
types, etc.—more shert articles of practicat

interest to receiver designers.

The 1351 Radiotron Valve Data Book—contains
nearly 400 7iin. x 5in. pages—comprehensive
data and many additional curves—New
resistance-capacity coupling data—Medern
circuit sectien featuring miniatures—
Fully describes current Austral’an
and imported equipment types
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ORDER FORM

AMALGAMATED WIRELESS VALVE CO. PTY. LTD.,
G.P.0. BOX 2516, SYDNEY, N.S.W., AUST.
Sirs:
Enclosed herewith is my remittance of for which please . « «
Enter my subscription to Radiotronics for the period January-December,
1951, (subscription rate 10/- per annum).
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O Forward as soon as available....................copies of the 1951 Valve Data
Book (Price 5/- per copy). ‘
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IBDITORIAL

AY the “learned men” of the Nations of the” World produce a formula that will
enable “peace to reign” in our time, thus allewing us to pursue the science of Radio
and Electronics to our own satisfacticn and for the ultimate benefit of mankind.

With the commencement of this New Year, our first Jubilee ecition of Australian Radio

and Electronics also coincides, and we feel sure that you will appreciate the fact “that no
stone has been left unturned” to present to cur readers articles on various subjects which
adhere to our policy of producing a monthly technical journal, having National coverage,
fcr the advancement of Radio and Electronic kncwledge.

In this issue the R. & E. Television Project commences, and we trust that readers
building this equipment will gain first hand practical knowledge of the subject, so that when
T.V. is “on the air® in “X” number of years time, that the Serviceman, Hobbyist and
Home Constructor will be able to still hold his own in the new field.

For these interested in the reproduction of disk recordings, and for that matter Tape,
Wire, or Home Recording, we heartily recommend the P.P.6L6 Compensated Amplifier
fully described on page 7 of this issue.

Recording engineers have striven for years to give us better and better fidelity of
reproduction, with lower noise level, and one methed used is to attenuate frequencies above
or below a certain frequency range whilst recording, and use response compensation in the
playback amplifier.

It is for this purpose that the Amplifier described herein has been designed, as botH
high and low boost, or combination of both, may be obtained without sacrificing threshold
level as far as the ear is concerned. Coupled to a good speaker, suitably baffled, you will
be delighted with the tone colour that can be obtained.

No doubt you have made your New Year resolutions . . . so have we . . . most of which
we hope to keep . . . and one of them is to assure you that everything humanly possible iy
being done to bring out our journal regularly each menth and to maintain the high
standard of our technical articles.

It will be noted that we have obtained 100% co-operation and advertising supporf
from our various friends in the Radio and Electrical Industry, and we commend you to sup-
port these people, who have helped us to help you. May we also suggest you mention
Australian Radio & Electronics when making your purchases.

Finally, we have many excellent constructional articles in the course of preparation,
but to list them now would be “spilling the beans,” so to speak.

We are looking forward to the future with optimism, and trust that the New Year
brings to you “everything you wish yourself.”

—LAY W. CRANCH.

.

Y
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SUB-MINIATURE
VALVES

For Communications and Industry

—no advantage having sub-miniature components without sub-

(352 58 VR TSRl Lt | SR IBY Ay

miniature valves—or vice versa—both are now available for the
Australian Design Engineer and the Mullard Sub-miniature
Range includes dry battery and 6.3 volt mains type VHF valves.

voltage stabilisers, thyratrons and electrometer valves, and

sub-miniature valve sockets. Diameter 10 mm. (£ inch)—
compare the size with a cigarette—also the tiny silica loaded
polystyrene sockets (available for both chassis and panel

mounting).

Data on a few of the Mullard
sub-miniature valves is listed
below. Further details avail-

able on application.

Thermionic Valves and Electron Tubes

TYPICAL CHARACTERISTICS

Length |Filament or Heater Va Ya? Val Ia gm ra | Pout
Type Description 3 (mm) V) (mA) (v) (v) v) (mA) |(ma/V) | (KQ) | (W)
= ; |
DF72 Sharp cut-off R.F. Pentode 41.2 ! 1.25 25 67.5 67.5 0 1.7 1.0 650 —_
|
DF73 Variable-mu R.F. Pentode . 41.2 1.25 25 67.5 67.5 0 ! 1.7 0.8 [‘ 450 —_
DAF70 | Single Diode A.F. Pentode 41.2 1.25 25 67.5 67.5 0 ’ 0.9 0.45 200 S
DL75 AF. Output Pentode 41.2 1.25 25 90 90 -3 ‘ 1.3 0.87 500 0.047
EF70 High Siope R.F. Pentode with Short g3 * | |
base 38 6.3 200 100 100 -2 590 2.3 100 ERES
EF72 High Slope R.F. Pentode 38 6.3 150 100 100 -1.4 ‘ 7.0 { 5.0 200 —
EF73 High Slope non-R.F. Pentode 38 6.3 200 100 100 -2.0 l 7.5 ‘ 5.0 250 —_
EC70 R.F. Triode for use as Oscillator up to ‘ — ’ 3 ' = 0.75
500 Mc/s g 6.3 150 | 100 2.0 | 55 |36 looiMe/s
*EA76 | Single Diode 254 | 63 | 150 |50 \ o = s
9 3 - = (r.m.s.) | (max)
70B1 Voltage Siabiliser 50.7 V burning = 70V., Current range — 5-15mA., A.C. resistance — 300¢2.

*5 mm diameter bulb. Leads disposed on pitch circle of 2.3 mm diameter.
= INDUSTRIAL POWER VALVES « THYRATRONS -+ INDUSTRIAL RECTIFIERS + PHOTO-
CELLS = FLASH TUBES « ACCELEROMETERS + CATHODE RAY TUBES <« STABILISERS
A AND REFERENTE LEVEL TUBES « COLD CATHODE TUBES « ELECTROMETERS, ETC.
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The "R. & E." Amateur Television Project

o for Home Construction

Part |—The Proposed System

HOSE who have read the Editorial in the last composiie issue of this journal
and who are interested in following the Amateur Television Project through
our pages, will have some idea of what this first instalment is about. In it will be
found a description of the first part of the project=the praduction of images on
a cathode ray tube screen, the pictures being obtained from still transparencies—
negatives or slides. The whole process is broken up into its component parts, and

it is showen how it is proposed to tackle the various piroblems that will be met.

INTRODUCTION

When it was decided that the time was perhaps ripe

for presenting our readers with some television informa- _

tion, the question of just how we should go about this
turned out to be perhaps the ‘most difficult one to
solve. One way, beloved of technical magazines when
they are about to burst forth with an entirely: new
phase of activity, is to embark on a series of elementary
theoretical articles, often in the form of a “course”.
This approach is excellently suited to those who wish
to take up the new subject seriously and to learn the
elements without diving into the more advanced text-
books, which can be tackled at a later stage. Another
possibility was to present, without further warning, the

circuits and construction of some transmitting and
receiving .gear, so that amateur transmitters could
undertake the provision of the transmitted signals,

while anyone who wished could build a receiver. This
one is ruled out on several counts. In the first piace,
the special gear necessary for -putting a television
signal on the air is not available in this country as
yet, and if it were, it would be so expensive as to
preclude its use by all but the most opulent of
“Hams.” If the transmitters could aot take it up for
these reasons, then there would »e no interest or
incentive for the builder of receivers, for he would
-have no transmissions to receive.

Having rejected both these solutions, therefore, we
hit upon one which we think is new,
should enable a great many of our readers, whether
amateur transmitters or mnot, to participate, at little
expense to themselves. For this reason, the first equip-
ment to be described will not directly enable amateurs
to put a television signal on the air. With subsequent
modification it will, but the initial equipment will be
so excellent for demonstrating the basic principles of
television transmission that it is considered that very
few amateurs will object to this feature of it. One
very great advantage is that in order to operate it, no
complex synchronizing gear is needed, thereby bypass-
ing at one fell swoop, as it were, many of the diffi-
culties associated with producing an image in the con-
ventiona! manner.

As to the gear required, this takes on a very simple
form, too. Briefly, what will be required is as follows:
A1) Two cathode ray tubes, one .to act as a ‘“‘camera”
: tube, and the other as a receiving tube, on which

the image will be produced.
(2) A video amplifier, to amplify the signal from the
“‘camera” tube.

and which .

(3) A photo-electric cell, to convert the light from the
face of the camera tube into a video signal.

(4) Two time-base circuits, one at a high frequency,
and producing the horizontal or line scan for both
C.R.T.s, and the other at a low frequency, making
the vertical or frame scan for the tubes.

(5) A power supply (high voltage) for the cathode
ray tubes. The same supply can feed both tubes,
thereby reducing the expense.

(6) A low voltage power supply for the time-base
circuits. This has very light current drain, and
an ordinary receiving type power supply is quite
satisfactory.

WHAT THE ABOVE WILL DO

At the outset, we would like to emphasize that this
series of articles will not attempt to give detailed
theoretical discussions of the principles of television,
for anyone who follows the series through, and parti-
cularly who builds the experimental circuits to be pre-
sented will have no difficulty in understanding the
principles involved. Rather, the articles are designed to
give enthusiasts something about television that they
can DO, for it is thought that Mr. Wackford Squeers”
maxim about “learning by doing” is perhaps more
practical in this case than ever his originator foresaw.
Besides, we suspect that most of those who will take
an interest in television at this stage will be doing so,
not from ultra-serious motives, but simply for fun.
Nevertheless, we must give some explanation of how
the above six pieces of gear produce a picture for us.

First of all, let us imagine that the cathode ray
tube that is to be the camera tube has been set up
with its power supply, so that when turned on, a spot
is present that can be focused, adjusted as to bril-
liance, and then deflected across the face of the tube.
Thus far, the arrangement is quite conventional, and
is exactly equivalent to the same part of an ordinary
oscilloscope. At this stage, then, we have a CR.T.
with its focused spot, as yet undeflected. The next
step is to apply a saw-tooth deflecting voltage to the
X plates, just as is done in an ordinary oscilloscope.
This will give us a ‘horizontal line on the face of the
tube, and this line is repeated some thousands of times
a second, so that it appears to the eye to be a conti-
nuous, unvarying line, whereas, in fact, it is merely
the spot moving so fast, and repeated so often that the
eye cannot follow its movement.

Continued on Page 32
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Why waste time establishing new lines when the name
“Diamond” already means quality batteries to most
Australians. Display “Diamond” brand batteries —
the name will ring a bell and you’ll ring up a sale.

RADIO & FLASHLIGHT

BATTERIES

% W WIDDIS DIAMOND DRY CELLS PTY. LTD.
<o Chnr. Park and Wells Streets, Sth. Melbourne. MX 4601
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- A Response-Compensated 6L6 Amplifier

This amplifier has been designed in the first

place for those who require the comparatively

high output that can be provided by class A, 6L6’s in push-pull, and secondly to fulfil the
requirement for an amplifier incorporating independent contrcl of amplification at high and low
audio frequencies.

In spite of the rival claims of triodes and of other
more modern tetrodes and pentodes, the 6L6 remains
a very popular tube, although one seldom hears of its
use these days in high-powered amplifiers, for which
its companion type, the 807, is more suited.

SPECIFICATIONS.
This amplifier has therefore been designed for the
high quality reproduction of gramophone records,
without the use of any expensive components. . Even

a safe bet that by far the majority of beam-tube am-
plifiers that do not perform properly, for no apparent
reason, are afflicted with this “bug.” Very often such
an oscillation takes place only at high input levels,
and results in amplifier overload long before rated
output is obtained. Faults such as this cannot be
spotted without an oscilloscope, so that the only safe
thing is to include the grid stoppers. Even, if they
were not needed, they would have no adverse effect
in any other way, so that they form a very cheap

iy 5] | FREQUENCY RESPONSE CURVES, 6Lb AMPLIFIER ]
EEEaes A Both boost cont. at zero. ]
*10 <1 B Top boost af zero, low boost at max. =
™t Top boost at max.,low boost at zero. | ;- C
% \\‘ | | /'/
el ‘\\ |
- L LACH ] ABC| -
a0 I — S ===
|
_510 c/sec. 1 3 4 %5768 W0 2 3 &4 556 8 1000 2 3 4 56 8 10000

Response curves of the amplifier, taken on loud-speakér load.

the output transformer is a standard 20-watt P.A.
type, whose performance is considerably improved by
its incorporation in the amplifier chassis so that it
has been possible to apply inverse feedback from the
voice coil winding back to the cathode of the voltage
amplifier stage.

Rated output (at the plates of the 6L6’s) is 18.5
watts. A gain reduction factor of 3 is used with the
feedback. The amplifier may be fully loaded by a
signal of 0.35 volts peak, or 0.87 volts peak, according
to whether or not Ri; is shunted by a high-capacity
electrolytic condenser. The frequency response on a
loudspeaker load is flat within plus or minus 1 db.
from 20 to 10,000 cycles per second, and over-all
distortion is very low. The independent high and
low boost controls have no effect on the apparent
volume, since they leave the amplifier gain at middle
frequencies entirely unchanged. No provision has
been made for “‘cutting” the high and low frequen-
cies, the frequency characteristic being ‘“flat” when
both boost controls are at zero. The setting of the
main gain control has no effect upon the frequency
response.

CIRCUIT FEATURES.

It is customary when designing amplifiers to start
at the loudspeaker end and work backwards towards
the input. This procedure was followed here. The
6L6’s are operated under self-biased conditions with
270 volts on plates and screens. R28, the common
bias resistor, has a value of 125 ohms, and in our
case had to be made up from two 250-ohm 10-watt
resistors in parallel. A point to note about the output
stage is the use of grid stoppers, R27 and R23. These
are necessary as a precaution against parasitic oscil-
lation, and should on no account be omitted. It is

insurance premium against one of the most trouble-
some of amplifier faults.

The phase inverter is the well-known split-load
type, which is even more satisfactory than wusual in
an amplifier of this type, because of the low driving
voltage (only 20 volts peak per tube) required by
the 6L6s. It uses a 6S]7, strapped as a triode, be-
cause almost any tube will do in this circuit, and so
as to make it the same type as the voltage amplifier,
V., which is also a 6SJ7.

This tube is operated with a 100k. plate load,
which normally gives it a gain of about 98 times.
Ri; is its normal cathode bias resistor of 1500 ohms.

In the circuit this has been shown unbypassed, as
doing so slightly improves its performance at full
output. It has the disadvantage, however, of reducing

the gain of V3 by a factor of 2.5 times, but if the
amplifier is used with a high-level pick-up, as it
normally will be, this is no disadvantage, as the
amplifier as a whole still requires only 0.85v. peak
to drive it to full output.

IMPCRTANT NOTE ON FEEDBACK
CIRCUIT.
The feedback is taken over the whole of the

amplifier proper, from the voice coil to the cathode
of V.. This has the excellent effect of reducing the
distortion which may arise in any part of the ampli-
fier included in the feedback network, including the
output transformer, which is by no means a high-
fidelity one, nor is such performance claimed for it
by the manufacturers. However, with feedback ap-
plied, the frequency response and distortion are good
enough to be exceeded only by a really expensive
output transformer.
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Vi, M2 =keas.
V3, V4 = 6S]7.
A5, 'Vie = 61 6-G.

V7 = 5Z3.

R1 = 0.5 meg. pot.
R2, R8 = 2.5k.

R3, R9, R18, R22,
R23, R27,

R29 = 100k.

R4, R11,

R12, R17, R20,

R25, R26 = 500k.

COMPONENT LIST

RS, RA3 = 50k:

R6 =25k

R7, R14 = 2 meg. pot.
R10 = 100k. 1 watt.

R15 = 1500 ohms.

R16 = 10 ohms.

R19 = 50k. 1 watt.

R21 = 1000 ohms.

R24 = 1000 ohms 20 watt.
R28 = 125 ohms 10 watt.
R30 = 250 ohms.

Cl, C4 = 25 mfd. 25v. electro.

C2, C5 = 0.1 mfd. 600v.

C3 = 250 mmfd.

C6, C9 = 16 mfd. 350v. electro.

C7, C10 = 0.01 mfd. 600v.

C8 = 0.5 mfd. 600v. paper.

Cl11 = 50 mfd. 350v. electro.

€12, Cl3-=/0i25, mfd: 600v.

Cl4 = two 8 mfd. 450v. electros. in series, each
shunted by 1 meg.

T1 = Output transformer 5000 ohms p-p to voice coil.
T2 = 400-0-400v. 150 ma.; 5v., 3 amp.; 6.3v., 4 amp.
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CHOOSE YOUR EQUIPMENT FROM THIS FAMOUS RANGE !
: BACK

MIC. 3 DIAPHRAQM-ACTU- MIC. 19 SINTERCEL fulfils
ATED  crystal = microphone, the requirement for a flat in-

specially designed for the re- T s
pxxj'oduct}i’on ofg speech frequen- sert with good sensitivity and

cies. With rising response from a frequency response 40/8000 c/s.
1000 c¢/s, this microphone has Unaffected by vibration, ex-
exceptional sensitivity. ceptionally robust censtruction.
Price: £1/8/2. Price: £2/15/0. :

MIC. 18 MICROPHONE SPEECH MIC. 14 STANDARD SPEECH MICRO- TYPE “A” MICROPHONE. Specially

INSERT rovides high acoustic 7 5 i = designed for elear production of
e 'I;h e gb e PHONE ~II\SIE?{T with nickel ?late br»ass speech. Ideal for public address;

qua‘t‘fs Wll l.mnmu.m uui'ed t;lje case which gives high eorrosion resist- office and factory call systems;

exceptional slimness is required, this : iicdi amateur and mobile radio trans-

Tt e benoRMmsnged. ance, mechanical strength and rigidity. wittlees “olo. °

Price: £1/16/0. Price: £1/8/2. Price: £6/17/6.

G.P. 20 MICROCELL PICK-UP

The most outstanding pickup on the market!
Incorporates the latest advances in pickup
design and sets a new high standard in
sound reproduction. The Acos MIC-
ROCELL has 20 times greater
output than comparable
magnetic types; needle
talk and motor

1L} :
@ PRICE £5/8/6

rumble is practically non-existent. Fitted with per- S ”
manent sapphire stylus and automatic bass-boost which I
permits fitfing to any domestic radio without additional L I
equalisers. Plays Microgroove or ordinary recordings. Available o
from all Radio Stores. = s

Price: £5/8/6

CARTRIDGE:- ONLY (GP:19) " [ waies os s os Price: £3/1/6

G.P. 10 UNBREAKABLE

PICK-UP g PRICE
PRICE ;
£4/8/6
£2/13/6 Pick-up for the
musical connoisseur.
Sturdy construction; Permanent sapphire stylus;
ninety degree lift-back and 25-12,000 C.P.S. Needle Pres-
exclusive needle pressure ad- sure; %o0z. Flat within 2 d.b.
justment. Low Harmonic Distor- Tracking error 2 degrees.
tion. Output 1.5 volt. Price: £2/13/6. Price: £4/8/6.
CARTRIDGE ONLY (G.P. 9) Price: CARTRIDGE ONLY (G.P.
£1/9/-. 11) Price: £1/13/6.

AMPLION (A/SIA) PTY. LTD.

36-40 Parramatta Rd., Camperdown, Sydney. Phone LA 2828 (Sole Aust. Representatives)
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It should be noted that the degree of feedback
realized in practice depends not only on the value of
R30 and R16, but also upon the voice-coil impedance
of the loud-speaker used with the amplifier. The con-
stants shown have been worked out in “theory and
practice for a 15-ohm speaker, and so will not be
correct for a speaker of any other voice-coil imped-
ance. A table given later in this article shows what
values of R30 should be used with speakers of voice-
coil impedance other than this, and should be strictly
followed. If it is desired to use a speaker of any
other impedance, it is best to draw a curve from the
table and to read off the required value of Ri from
the curve.

CCNNECTING THE FEEDBACK-®

The feedback can be connected the wrong way
round, with the circuit used, since the correct side of
the voice-coil winding must be found. This can be
done quite simply by running the amplifier at low
level without R30 connected to the voice-coil and
therefore without feedback. One side of the voice-coil
winding is temporarily earthed, and R30 is touched
on to the other side. If the volume decreases, the
polarity is correct, and permanent connections can be
made. If the volume level increases when R30 is
connected, .the feedback is positive, and the connection

AUSTRALIAN RADIO AND ELECTRONICS 2

must be made to the other side of the winding. The
indication is quite positive, and the check will be
easily made.

POWER SUPPLY -

It will be noted that this amplifier has been ar-
ranged for use with a permanent magnet speaker,
and that no smoothing choke has been used. R24 is
a 1000-ohm 20-watt wire-wound resistor, which, in
conjunction with the 16 mfd. electrolytic condensers
Cl1 and C14, gives quite adequate smoothing for the
plates’ and screens -of the output stage. The filters
R19C9 and R10C6, as well as providing adequate
decoupling for the early stages, and therefore prevent-
ing any possibility of low frequency instability or
motor-boating, are absolutely necessary in order to
provide a smooth enough H.T. voltage for V1, V2,
and V3. Constructors who are not used to seeing
smoothing chokes dispensed with need have no fear,
however, that the amplifier is subject to hum, for in
practice the hum level is exceedingly low—in fact,
better than is normally realized with an electro-mag-
netic speaker when the field coil is used as the second
choke in a two-stage filter. C14 is made up from two
450-volt 8 mfd. condensers in series, but Cll can be
of 450v. working rating.
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Is Your Hobby
High Fidelity Sound
Equipment?

Our technical staff will
be pleased at all times
to assist you in choos-
_ing your equipment or

components.

Mr R. C. Fitzsimmons, Mr. D. K. Fletcher,
AM.LR,E, General Manager @ Assistant Manager

We carry and stock the largest range of sound equipment in Australia,
All types of amplifying systems for home use, schools, factories,
hotels, halls, sports grounds, etc.

422 KENT STREET, SYDNEY 'Phones: MA 9537 - MA 9538
OPEN ON SATURDAY MORNINGS 9.30-12 NOON

Victorian Factory Representative: JOHN L. HARROWER, 71 Little Lonsdale St., Melbourne.
Phone: Central 8519
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THE HIGH AND LOW BOOST STAGES.

The response curves on the first page of this article
show clearly the effect of varying the settings of the
boost controls. The full line shows the response with
both controls at zero. The two very slight peaks at
the low-frequency end of the scale show how effective
is the bass-reflex or vented baffle which was used with
the speaker and amplifier when the curves were taken.
Without feedback, and without the reflex baffle, there
would have been a very pronounced peak at about 70
cycles per second, the resonant frequency of the
speaker which was used.

The portion marked ABC, on the curves remains
identical, whatever the setting of the boost controls.
Since the over-all volume is determined mostly by
the frequency range between 300 and 1000 cycles per
second, the curves show why there is no apparent

change in volume when
the boost controls are
manipulated. If the top

boost control only is in use,
the total response will con-

sist of the portions AC,
ABC, and C of the curves.
Similarly, when the low-

boost only is in wuse, the
high-frequency end of the
response curve will remain
unchanged, while the low-
frequency end will be as at
B. Of course, with inter-
mediate settings of the con-
trols, the boosted portions
of the curve will slope less
steeply.

These desirable charac-
teristics are brought about
by the use of V1 and V2,
which act quite indepen-
dently of each other and of
the rest of the amplifier
in providing high frequency
and low frequency boost
respectively. It will be seen
from the circuit that these
tubes, which are 6C5’s, are
quite normal resistance-
coupled stages, except for
the complex coupling net- &
works. in their plate cir- -
cuits. First of all, let us take the case of V1, the treble
boosting stage. R3 is a normal plate load resistor of
100k., and C2 is a 0.1 mfd. coupling condenser. If we
imagine C3, R6, and R7 to be removed from the circuit,
we are left with R4 _ad R5, which simply make a volt-
age divider or fixed *gain control at the input of V2.
Now, ‘the value of C3 is only 10 mmfd., so that at low
and middle frequencies its reactance is so high that it
can be regarded as a virtual open circuit. Thus at
middle and low frequencies the coupling circuit boils
down to C2, R4, and R5. These two resistors have
values of 500k. and 50k. respectively, so that at
middle and low frequencies one-eleventh of the out-
put of V1 is passed on to V2. Since V1 has a gain’
from grid to plate of 14 times, the effective gain of
the V1 circuit at middle and low frequencies is 14/11,
or 1.27 times.

Now let us see what happens when R7, the top
boost control, is at minimum. At very high frequen-
cies 'C3 has a low reacrance, and can be regarded

AND ELECTRONICS 11

for purposes of illustration as a short-circuit. We
therefore have a new voltage divided comprising RS
in series with R4 and R6 in parallel. Since R6 has a
value of 25k, we now have approximately two-thirds
of the total output of V1 applied to the grid of
V2, so that the gain of the V1 circuit at high fre-
quencies is 2/3 X 14, or 9.33 times. Thus the high-
frequency gain is 9.33/1.17, or 7.35 times the middle
and low-frequency gain. This means that at the
maximum boost setting of R7 (i.e.,, with no resistance
in) there should be a maximum of 17.3 db. How-
ever, ex-mination of the response curves shows that
in practice only 12 db. is realized at high frequencies.
The main reason for this is that the above calcula-
tion assumes that the gain of V1 is the same at very
high audio frequencies as at low frequencies, but
in practice this is not so, the reason being that at
high frequencies the effective plate load for VI is

reduced to 43,000 ohms, as against 83,000 ohms at
low frequencies. This is enough to reduce the valve
gain quite appreciably. However, since V1 is a 6C5
with a low plate resistance of about 10,000 ohms, it
can be seen that the frequency discriminating circuit
will not produce any distortion due to too great
reduction of the load impedance.

A point of interest is that the amount of boost
obtainable with R7 at minimum setting is dependent
entirely on the relative values of R4, R5, and R6.
The value of C3 has no effect on this, and altering
its value affects only the point at which the boost
commences. For instance, if C3 weres made smaller,
the boost would start at a higher frequency, and if
it were made larger the top boost would start at a
lower frequency.

The action of R7 in controlling the degree of
boost can be seen when it is noted that R7 has a
maximum value of 2 megohms. When it is set at
maximum it is almost equivalent to open-circuiting
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Extended Impedance ( Series

A new series of output transformers with mult
impedance tappings to match any popular
, : speaker.

Engineered by Ferguson Laboratory!

Ferguson Transformers specialise in the development of transformers and chokes and
their application to all phases of the industrial and electrical fields.

Audio Chokes

Power Chokes

Audio Transformers

Television

Output Transformer to Line
Output Transformers to Voice Coil
Power Transformers

Modulation Transformers
Transformers for Special
Industrial Uses

RF Heating Supplies

Power & Vibrator Transformers
Line to Voice Coil Transformers

Engineered TO-DAY for TO-MORROW'S requirements. Available at all feading
wholesalers throughout
Australia and Tasmania.
if you have any difficulty

TRANSFORMERS PTY. LTD, = c'feiins supplies, confact

us direct.
Ferguson Lane, Chatswood, Sydney, N.S.W JA2877, JA6177
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the C3R6R7 branch, so that there remains only C2,
R4, and R5 in circuit, giving voltage division without
frequency discrimination. A little thought will show,
too, that as R7 is increased in value the amplification
at middle and low frequencies remains unchanged,
so that there is no effect on the overall volume level,
while all that happens is #hat the high end of the
response curve becomes progressively flatter, until there
is no boost at all.

The low-frequency boost,control works in a similar
manner to the circuit of VI, except that in this
case the voltage divider R11 R12 has its lower section
shunted by the combination C7 R13. At middle and
high frequencies C7 has a low reactance, being a
0.01 mfd. condenser, and therefore acts as a short-
circuit. Thus, at middle and high frequencies the
circuit of V2 has an overall gain of 1.27 times.
However, at very low frequencies, C7 can be re-
garded as almost an open circuit, with the result that
R11 and R12 control the voltage division and increase
the overall gain of the circuit. In this case the boost
control R14 has to be connected in parallel with C7
in order that the gain at middle and high frequencies
may be unaffected when the control is operated.

POSITION OF THE RESPCONSE-CONTROLLING
STAGES

It will have been noticed that in this amplifier no

attempt has been made to produce the bass and treble

lift by modifying the voltage amplifier stage of the

AUSTRALIAN RADIO AND ELECTRONICS
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amplifier proper, namely, V3. This has the great
advantage that the amplifier proper is normal in all
respects, and is not affected adversely by the varying
load which is always imposed by a response-controlling
network. Instead, the boosting function is concentrated
in V1 and V2, which are both working at signal levels
in the region of a volt or so. This ensures that over-
loading cannot occur in the boosting stages, under any
circumstances. Also, the gain control of the whole
amplifier is at the grid of V1, which ensures that
whatever degree of bass or treble boost is being used,
the voltage stages of the amplifier cannot be overloaded
before the output stage.

It has the added advantage that if the response-
controlling stages are not wanted, the amplifier can
be built with V1 and V2 omitted, in which case it
is a straightforward high quality amplifier. Similarly,
the part of the circuit up to the grid of V3 can be
incorporated at the front end of any good amplifier,
and can be relied upon to give the same boost char-
acteristics as with the present amplifier, without in
any way prejudicing . the performance of the main
amplifier to which it is atrached. This can be said
of very few response-controlling stages, most of which
provide undesired gain and introduce the possibility of
amplifier overloading if care is not taken in their
application. If the circuit of V1 and V2 is being
applied to another amplifier, care should be taken
to keep the gain control at the input of V1 if over-
loading troubles are to be avoided.

JAGRATHS HAVE THEM.

playing records, are on the way.

Amongst these is a two-speed turntable giving speeds of 33-1/3rd and 78°
i lathe-turned and manufactured
The main spindle, precision-ground and lapped, runs in phosphor-
High-grade studio microphones

r.p.m. Fuil [2in.
material.
bronze bearings, and is virtually vibrat onless.

and recording equipment.

in diameter,

-

Connoisseur

1200 C.P.S.
Two ,rr!od.e!s are available — standard = (iliustrated) for
franscription arm model for playing 17in. discs.

Connoisseur

to run dead true, the flywheel action eliminating all "“Wow."

Connoisseur

tion at 5W is less than 0.5 per cent.
15db at 50C.S. i

In addition to the popuiar Connoisseur products listed below, new pick-ups
and turntables, specially designed for use with the latest micro-groove long-

in non-ferrous

All Connoisseur products are precision-built and individually tested.

(Regd.) PICK'UP T e i

An acknowledged leader in its cla'ss, giving an even response curve from 30-
Only 30 grams is required at needle point for correct tracking.
10in.-12in.

(Regd) GRAMO-MOTOR

Is designed for the connoisseur who likes these fine technical developments
that produce faithful reproduction. The heavy non-ferrous turntable is machined

(Regd.) AMPLIFIER

Is in the true tradition of Connoisseur sound reproducing instruments.
€ Bass control variable from 3 to plus
Treble centrol variable from minus 20 to plus 8db at 15 Kcs.

J.H.MAGRATH £ Co.

discs, and

Distor-
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ALWAYS RELY ON R.D.S. B

at the lowest price.

accessories, batteries.

R
D
S

RADIO

For all parts required in these circuits, R.D.S. offess the best quality

We can supply Collaro gramophone motors, Roblan midget condensers,
Jet Age jugs and kettles, coils, I.F's, transformers, resistors, tubular
condensers, valves, gang condensers, cabinets, solder irons, electrical

Complete Radio Sets and Chassis. A;genfs for the famous HOTPOINT
line of Radio Sets. R.C.S. Coils and components.

Distributors of Test Equipment—VYalve and Circuit Testers, Multimeters, etc. .
R.D.S. offers quick Mail Order Service for the country man.

CALL, WRITE, OR PHONE

DESPATCH SERVICE

Radio and Electrical Distributors

GROUND FLOOR, WEMBLEY HOUSE, 84l

GEORGE ST., SYDNEY

Phone: MA 1876 —— Open Saturday Mornings

Recordists!

Special Line of Blanks:
6in., 1/9; 7in., 2/6; 8in., 379; 10in., 5/-. All
prices subject to sales tax.
All Recording ‘Accessories:
Cutting Heads, Styli, Sapphires, Labels, Strobo-
scopes.
Transversing Equipment.
Turntables, etc.

Worite for Price C:atalogue

Manufactured by:

PLAYBACK RECORDING

SUPPLIES

291 Exhibition Street, Melbourne
Central 5970
Postal: Bex 5041Y, G.P.C., Melbcurne

SPECIAL BARGAIN OFFER

BACK NUMBERS AVAILABLE

Australasian Radio World

1943—Only December.

1944—Jan., Feb., March, April, May, June, July.
1945—May, June, July, August, September, Oct.
1946—Feb., June, July, Aug., Sept., Oct., Nov.,

Dec. :

1947 and 1948—All issues, except Sept., 1948.
1949 and 1950—All Issues.

PRICE: 1/- ea.
*

New Zealand
RADIO AND ELECTRONICS

A limited number of back numbers are on hand
from our Australian Offige:

Qctober, 1949, to December, 1950
PRICE: 1/6 ea.

*

Please send your remittance in stamps or postal
notes to

AUSTRALIAN
RADIO AND ELECTRONICS

17 BOND STREET, SYDMEY, N.S.W.
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GSCILLATICN COF THE MAIN AMPLIFIER

We have already discussed the use of grid stoppers
with the 6L6’s in order to prevent oscillation of the
output stzge, but with this circuit there is a further
po_sibility of oscillation of the amglifier as a whole.
If a high-Adelity - output transformer were used, its
phase shift would be small enough for the possibility
of oscillation to be fzirly remote, but here we are not
using such a trancformer. As a result, it is possible
that at some high frequency, outside the audio range,
the phase shift in the output transformer may be
sufficient to change the feed-back from negative to
positive, and for oscillation to result. This can be
guarded against by connecting a small condenser, not
greater than 100 mmfd., from the plate of V3 to
earth. This should Ee just large enough to stop the
oscillation, if it occurs, but not any larger, so that it
will not reduce the high-frequency response of the
amplifier.

If an oscilloscope is available, the easiest check for
the presence of oscillation is to examine the output
wave-form of the amplifier with it. Oscillation will be
readily seen as a high-amplitude high-frequency
deflection, which bears little or no relation to the
amplitude of the input signal. If it occurs only at

some signal levels, it can be seen by feeding a signal .

into the amplifier and working the gain control from
zero to full output. If it is happening all the time,
it will show as a high-frequency output on the ’scope,
even when no input is applied to the amplifier. If a
“scope is not available, such oscillation can be suspected
if the reproduction does not sound quite ‘‘clear” or
if unaccountable distortion takes place at medium or
low signal levels.

AUSTRALIAN RADIO AND ELECTRONICS 15

CONSTRUCTION

The top-view phetograph gives a good idea of the
lay-out of the amplifier, if used in conjunction with the
under-chassis picturé. The input socket is on the side
of the chassis, adjacent to V1, which is the valve shown
in the front left-hand corner of the top view. The tube
directly behind this is V2. The only point of any
importance about the lay-out is the way in which the
Loost controls are wired. This can be szen from the
under-chassis photograph.

The control in the -centre of the chassis front is
R7, and the one to the right of it is R14. Wired right
at the controls can be seen R6 and C3, and R13 and
C7. The leads from C2 to C3 and from R7 to the grid
of V2 are unshielded and run close to the chassis
and with right-angled bends so as to be as far away
as possible from the socket of V3. The leads from
the junction of R11 and R12 to R13 is run in shielded
wire, as in this case it can have very little effect on
the performance of the stage, and because the- dis-
tance to R14 is much greater. With the wiring lay-
out shown in the photograph, everything worked
perfectly, with no trace of instability or undesired
coupling between circuits. For those who wish to use
a similar chassis lay-out it may be mentioned that the
prototype illustrated here was built on a chassis 103in.
x 8% in. x 3 in. This is just deep enough to accom-
modate the output transformer, and although there is
no waste space on the chassis, there is no need for the
parts to be overcrowded if suitable tie-points are pro-
vided by means of small terminal strips where neces-
sary. The amplifier is not a difficult one to build if
the few points mentioned are given a due amount of
care, and for its quality and power output it is a most
inexpensive one that will easily repay a little time and
thought put into its construction.

ELECTRONIC A & R ELECTRONIC’
A &R rouncrORMERS AND REACTORS A&.R

VWith. quality as the prime factor, A & R Products a‘e developed to give lasting and . highly satisfactory
performance. We market our transformers to satisfy the needs of the customer who buys on value and
not on price.

At present the accent is again on high fidelity audis reproduction, and with the advent of a wide range
disc and tape recording, together with pick-ups and speakers, better-class equipment ‘is required to fully
utilize these wide range components. :
Aware of these requirements, we have, for quite sone time, been manufacturing wide frequency range
audio transformers for almost every purpose. Our catalogue of Transformers and Reactors, which may
be obtained on request, gives a large selection to choose from, whether the requirements be for
Audio, Radio, Theatre, Domestic or Industrial use. T

For Value and Reliability insist on A & R

Available From ;i
ADELAIDE: Gerard & Goodman Ltd.
W. AUST.: A. J. Wyle Pty. Ltd.
TAS.: A. H. Gibson Electrical Pty. Ltd.

MELBOURNE: Wm. Willis & Co.
J. H. Magrath & Co. Pty. Ltd.
Homecrafts Pty. Ltd.

A. & R. Electronic Equipment Co. Pty. Lid.

378 ST. KILDA ROAD, MELBOURNE, S.C.1 Phones: MX 1159, MX 1150
e B B R B R o e e P st
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R.C.S. RELEASES
NEW 14/60 FILTER CHOKE

F170. Retail

6/~

10/-.

R.C.S. 14/60 FILTER CHOKE

R.C.S. have now included in their large range of these components
a new 14/60 Filter Choke, together with the replacement winding.
14/60 Filter Choke Type TCé66. Retail .
14/60 Filter Choke replacement winding Type

R.C.S. also announces a completely
redesigned range of Transformers and Chokes

R.C.S. have redesigned the complete range of transformers and chokes, the most noticeable features
being the former, which is now moulded from high melting point polystyrene powder (so that solder
tags will not melt out) and completing the componen! with an aluminium bracket.

FILTER CHOKES

TC60 100 M/A 30 Henries

250 Ohms D.C. Res. 13
TC65 50 M/A 30 Henries

400 Ohms D.C. Res. 13
TC80 150 M/A 30 Henries £1 5
TC81 200 M/A 30 Henries £1 10

SPEAKER TRANSFORMER
REPLACEMENT COILS

Single
Triode .
Single ngh
Triode ..
Push Pull Low Impedance
Triode ..
5 Push Pull ngh Imped-
ance Triode
6 Single Low
Pentode

7 Single ngh
Pentode
Push Pull Low Impedance
Pentode

Push Pull ngh
ance Pentode .

VIBRATOR TRANSFORMERS
TPS81 135 volts 6 volts .. £1 2

Low Impedance

Ir.n.petl'léiné(;

Impedance

Impe‘dance

o o a o a o o

Imped-

oo o

d © 0o o o ©O ©o

SPEAKER TRANSFORMERS

TS23
TS24
TS25
TS26
TS27
TS28
TS29
TS30

Single Low Imp.
ode

Smgle ngh Imp
ode
Push
Triode
Push
Triode 5
Single Low Imp
tode ..

Single Hl"h Imp
tode ..
Push Pull
Pentode
Push Pull
Pentode

Pull Low

Low

" High

Pull High

Tri-
T]‘i:

> Imp.

.Imi)'.
Pex;:
Pexi:

Im p

"Imp.

10
10
10
10
10
10
10
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Oy | S O O

AUDIO CHOKES
TA4 100 Henries 1000 Ohms

D.C. Res. .25 M/A 18 6
VIBRATOR CHOKES
TC58 Low Tension 3 Amps
50 M/H .5 Ohms D.C.
Res. . .. 15 0
TE70 ngh ’I‘enxmn '»H Hen—
ries 450 Ohmk D.C:
Res. 75 M/A . L P
FILAMENT TRANSF‘ORMERS
TP1:25 volts 2 Amps 7
Watt o S i
TP2 4.0 volts 1 Amp i
.5 1 R N St P R B e )
TP3 63 volts ..3 _Amp T
\\'att.. e e L ]
TP55 6.3 volts 3 Amp< 15
\‘dtt\ 3 16 6

AUDIO TRANSFORMERS

TB42 A Class Single Ratio

L TR e AN e e )
TB43 A Class Push Pull

Ratio 3 to 1 . £1-2-9
TB44 B (Class Push “pull

Ratio 13 to 1 .. £1-1-0

AUTO TRANSFORMERS
TPS80 6.3 volt 4 volt and 2.5
volt P Ee e e L

IF YOUR LOCAL DEALER CANNOT

If you have been unable to purchase R.C.S. components from your local retailer, write us, and whilst we can-
not supply you direct, we will arrange for your retailer to receive supplies immediately or advise you where

supplies can be obtained.

SUPPLY

R.C.S. RADIO PTY. LTD.

174 CANTERBURY ROAD, CANTERBURY, N.S.W.

re
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A Frequency-Modulated Test Oscillator

INTRODUCTION

We have often been asked for the circuit of an
F.M. oscillator, suitable for the visual alignment of

in This

receivers conjunction with an oscilloscope.
instrument has been designed to fulfil all the re-
quirements of an F.M. test oscillator, and at the

same time to be simple to construct and devoid of
circuits requiring ticklish adjustment. It has pro-
vision for aligning both at LF. and at R.F.,, and is
suitable for any receiver. At the same time, it has
been arranged for the speediest possible working with
sets whose intermediate frequency lies in the most
frequently used range, 450-480 kc};ec.

for Visual Alignment

therefore with L1, through which it obtains its D.C
plate supply voltage. It is cathode-biased, and has its.
screen supplied by the voltage divider R4, R5. Its grid
is fed by the phase-changing network C7, RS8, C8,
whose job is to provide an R.F. voltage at the grid,
which is 90 deg. out of phase with the R.F. plate
voltage. It is this connection which causes the plate
circuit to look like an inductance, which can be varied
in value by means of varying the voltage on the
control grid. Thus, through R9, R10, and RI11, &
portion of the 6.3v. 50 c/sec. heater voltage is applied
to the 6SK7 grid, and varies the oscillator frequency.
In other words, it produces frequency modulation of
the oscillator.

COMPONENT LIST

R1, 50k.

R2, R3, 3k.

R4, R5, R6, RS, 25k.
R7, 350 ohms.

R9, 1 meg.

R10, R17, 1000 ohms pot.
R11, R12, R15, 10k.

R13, R14, 5k.

R18, 2500 ohms 10 watt.

It employs only four tubes, inclusive of its own
rectifier, and uses the unmodulated signal from the

usual signal generator in order to give frequency-
modulated output on frequencies other than the LF.
band. It can be used with any oscilloscope at all.

SCHEME OF OPERATION

V1 is the frequency-modulated oscillator, which uses
a 6N7 in a cathode-coupled two-terminal circuit. The
special virtue of this circuit is that it allows a single
tuned winding to be used as the oscillator coil, without
tickler or tappings having to be provided. The variable
condenser, C3, enables the centre frequency to be
varied over a range of 320 to 510 kc/sec., and is
provided with a dial on the front panel of the instru-
ment. This scheme enables the oscillator to be used
independently of an external oscillator for aligning
any receiver whose LF. falls within this band.

V2 is the modulator, which is a 6SK7. It is arranged
as a conventional reactance tube. Its plate circuit is
in parallel with that of one half of the oscillator, and

r

Cl1, 10 upf. mica.
C2, 100 puf. mica.
Vs = C3, 50 wpuf. variable.
-, C4, C5, 0.1 uf.
—‘ = C6, 0.25 uf.
Pt C7; 250 ppf. mica.
S C8, 300 upf. mica.
C9, 0.01 uf.
C10, C11, 16 uf. 450v. electre
V1, V3, 6N7.
V2, 6SK7.
i V4, 6X5.
= L1 (see text).
® Tr==

XY

The third tube, V3, has two functions. It is used
as a buffer and attenuator in the event that no input
is applied through J1. The oscillator output is taken
from J2, via the output control, R17. When a fre—
quency-modulated signal with a centre frequency within-
the range 320-510 kc/sec. is required, no use is made
of J1, but if an output on some other frequency is
needed, then V3 is made to act as a mixer by feeding:
a second, external oscillator into J1. For example, if
an output is wanted on 5 mc/sec., then the external
signal generator can be tuned to either 4.5 or 5.5
mc/sec. and fed in to J1. Then, the tuning condenser,
C3, of the F.M. oscillator is set to 500 kc/sec. The:
two signals are “mixed” in V3, so that the output
contains an F.M. signal with a centre frequency of
5 mc/sec. Thus, with the aid of the ordinary signal
generator, this unit is able to give' out an F.M. signal
on any desired frequency.
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KINGSLEY

“Standard” Line

Type No. CLASSIFICATION: OPERATIONAL:
KCI AERIAL GENERAL PURPOSE. HI "Q," GAIN & SELECTIVITY
KC2 R.F. GENERAL PURPOSE. HI "Q," GAIN & SELECTIVITY
KC3 0SC-6J8GA
sels P AhEl J455 Kes DESIGNS FOR ANY CONVERTER. WINDING
KC5 OSC-ECH33, X6IM, IR5 TECHNIQUE DEVELOPED BY KINGSLEY PRODUCES
- et |NEAR UNIFORM OSCILLATION OVER TUNED BAND
KC7 OSC-6A8G, ICT, 1ATGT
KC8 0SC-AUTODYNE 175 Kes — REPLACEMENT COIL
KC9 REINARTZ HI "Z" TAPPED PRIMARY, HI "Q" SECONDARY
KClo RF WITH REACTION GENERAL PURPOSE T.R.F.
KCl1 B.F.O. 455 Kecs HARTLEY CIRCUIT
KIFI 455 Kes No. | “Aulotiyne” LET. SERVICEMAN'S REPLACEMENT UNIT
KIF2 175 Kes No.-dsiutodyne LFT. SERVICEMAN'S REPLACEMENT UNIT
KIF3 & 4 455 Kes No. I & No. 2 LET. HIGH GAIN, IMPEDANCE & SELECTIVITY
KIF5 & 6 455 Kes No. | & No. 2 LF.T. STANDARD GAIN, IMPEDANCE & SELECTIVITY
KIF7 & 8 455 Kes No. | & No. 2 LET. LOW GAIN, LOW NOISE, TWO STAGES
KIF9 & 10 1900 Kes No. | & No. 2 LET. DOUBLE CONVERSION CHANNELS
a 0.2 Mes Lyl sl [TECHNICAL DATA (BANDWIDTH, ETC.)
KIFI2 10.7 Mcs F.M. DISCRIM. J AVAILABLE ON APPLICATION TO OUR
KIFI3 10.7 Meg. F.M. RATIO DET. L LABORATORY
THE GREAT NAME IN AUSTRALIAN RADIO
KINGSLEY RADIO, 3 CORNELL PLACE, CARLTON

VICTORIA
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WHYS AND WHEREFORES

Most commercial “wobbulators” are a good deal
more complex than this one, and it may interest
readers to know just why this is so, and what, if
anything, has been sacrificed in the interests of sim-
plicity and ease of construction.

In the first place, most commercial instruments of
this type have a variable frequency oscillator incor-
porated in them, and use the beat method to produce
the F.M. signal, whatever frequency is required. The
idea of using a beat method of obtaining the output
frequency is that in this way the frequency deviation
of the modulation is kept constant irrespective of
actual output frequency. If an attempt were made to
modulate directly an oscillator whose centre frequency
is variable over a wide range, the amount of frequency
sweep attained in practice would vary greatly over
the frequency band. However, if a “fixed” oscillator is
frequency-modulated by a given amount (say, plus and
minus 30 kc/sec.) and higher dutput frequencies are
obtained by beating this oscillator with an unmodu-
lated variable frequency oscillator, then the frequency
sweep of the output signal remains at the value of
plus and minus 30 kc/sec., irrespective of the tuning
of the variable oscillator, and therefore of the output
frequency.

AUSTRALIAN RADIO AND ELECTRONICS
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In our case, this is exactly the system used in
order to get F.M. outputs at frequencies other than
320-510 kc/sec. However, by far the greatest use that
is found for an F.M. oscillator is in aligning LF..
stages. Few modern receivers have an LF. outside the:
range given above, so that providing a slight amount:
of tuning on the modulated oscillator obviates the:
necessity for having a second oscillator built in. At
the same time, the tuning range is so small that little-
variation of frequency sweep occurs over the range of-
the oscillator. z

In any case, the present instrument is intended
only for visual alignment, and not for making fairly
precise estimates of band-width or for other purposes
which require the frequency sweep to be accurately
known. .

The above paragraph explains also why we have:
not gone to the trouble of providing a linear saw-
tooth or triangular wave-form with which to modu--
late the oscillator. This is required only where it is-
necessary to calibrate the trace for frequency. Here,.
all we are interested in is providing enough sweep:
for the selectivity curve which is displayed on the-
screen of the oscilloscope to have the right shape-
for viewing. In other words, since the oscillator is:
modulated by a sine-wave and not a saw-tooth, the
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CATHODE RAY
Indicator Unit Type Al

This is an Ideal Unit to be converted
~to an osciliescope or stripped for the
excellent parts. valves, ete.

Parts are:

1—5BP1. Valve complete with socket
and nu-metal shield.

6—6AC.7. (1852) Valves.

3—6H6. Valves.

12—Potentiometers.

10—Block Condensers.

40—1 watt. LR.C. Resistors.

1—3 position 2 bank Switch.
1—Toggle Switch.

All enclosed in neat metal case as

illustrated.
£8/10/-

Easily worth £25.
OUR PRICE .. .

PLESSEY :
RECORD CHANGED

We have a few of these well-known
British Made Changers left. They play
10 inch and 12 inch records mixed,

llent t
Fhe price 15, eacn . £11/10/-

BUZZERS

Excellent Army Type Buzzers with
two adjustments as used in Don 5

and Freddie Telephones. Just the
thing to learn the morse code. 4/6
PRICE, ONLY .. .

Army Type Morse Keys .. .. . 3/ 6
Complete Morse Code Practice Sets,
built up on Testboard with 10 /
battery .. .. 5

FERIROTUNE
FOUNDATION KITS

made by Kingsley Radio.
TYPE KFT1

Consists of Chassis, Straight Line
Dial, Ferrotuned Aerial dnd Oscil-
lator Coil Kit (no gang required)
and 2 IF Transformers. Will build
up into a really efficient and reliable
radio. Usual Price, £5/18/-.

OUR=PRICE ..o v £3/lI 0/-

HEADPHONE SETS

Dynamic Headphone Sets with lead,
in excellent condition.

These sets are _easily'woxrth £4 per
e
e e e gk
T A

PHONE PLUGS &

JACKS
P.M.G. Plugs, brand new 2/6

ald perfect il o, raivva
Single Circuit Jacks to 2/9

BUILS: ool ainse IR

LOOP AERIALS

Use low loss plastic “covered wire.
Suitable for all standard sized port-
ables.

Easily worth 10/6.

OUR PRICE . ....... ... 4/-

FERROTUNE

FOUNDATION KITS
TYPE KFT3
Consists of Chassis, Square Dial,
Ferrotuned Aerial and Oscillator
Coil Kit (no gang required), and

2 IF Transformers. Can be built
into either straight or reflexed 4-
Valve Broadcast Miniature Receiver.

Usual Price, £5/12/-.
QUR PRICE ...... £3/5/-

CAR RADIO AERIALS

Jeb Line. 2-piece Aerials. Brass
Chrome plated. Less insulators. 5ft.
6in. fully extended.

Easily worth 25/-.

OURPRICE ............. 12/6
Job Line.  4-piece Aerials. Brass
Chrome plated. Ah excellent aerial

which is extremely small when col-
lapsed. Easily worth 45/-.

OUR PRICE ............ 25/~

NOTICE -

All goods ordered will be dispatched regis-
tered post, unless otherwise stated. Postage
or freight must be included with order.

547 ELIZABETH STREET, MELBOURNE
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frequency scale of the picture on the ’scope will be
approximately linear in the middle, but will be
crowded at each end. This does not interest: us
very much, for we are interested in obtaining a
selectivity curve which shows the receiver circuits to
be correctly tuned by displaying the selectivity curve
at the centre of the trace—which is where it is almost
linear, anyway! A linear frequency sweep is really only
of interest when the trace needs to be calibrated in
terms of frequency, and this is not the case for purely
alignment purposes. -

Just as a superheterodyne receiver is subject to
image reception, so a system of two oscillators fed
to a mixer can give what may be called an “image
signal.” For instance, take the case given earlier,
where we wanted an output, frequency-modulated,
with a centre frequency of 5 mc/sec. Here we set
the “fixed” oscillator to 500 kc/sec., and the vari-
able one, fed in through J1, to 4.5 mc/sec. If this
were not realized it could have serious consequences,
because the receiver could be tuned to 4 mc/sec. by
mistake. For this reason, commercial “wobbulators”
sometimes have tunable filters which are ganged with
the variable frequency oscillator and attenuate the
“image” frequency—either the sum or difference be-
tween the two oscillators, whichever is not wanted.

This is quite difficult to accomplish, and involves
the tracking of circuits exactly as in a superhetero-
dyne receiver. Also, if the image suppression is to
be complete, quite complex filtering would have to be
employed. The image signal is little disadvantage as
long as its presence is realized, and care is taken-
to prevent the receiver from being tuned to it by
mistake.

In short, the simplification that has been achieved
by omitting such features as rejection of the “image”
signal, and linear modulation has not affected to any
appreciable extent the usefulness of the inscrument as
an alignment tool. On the other hand, such simplifica-
tions -bring the “wobbulator” within the scope of the
average constructor, who does not possess the specia-
lized equipment mnecessary to build and adjust an
instrument designed on a commercial scale.

¢ DETAIL OF CIRCUITS

Once the principle of the oscillator has been out-
lined, there is very little need to go into detail about
the circuits themselves. The only controls are the
output pentiometer R17, the sweep-width control R10,
and the tuning control C3, all of which are brought
out to the front panel. Also appearing on the front
panel are the two jacks, J1 and J2, which are the
input and output jacks respectively.

Since the chief use of the “wobbulator” is in align-
ing LF. amplifiers, there is no necessity for a high
quality attenuator at the output of the oscillator, because
a fairly high output level is necessary for this work.
When signal frequency alignment is being carried out,
fine control of output can be obtained by using the
attenuator of the external signal generator used for
mixing, so that even where a very small signal is
needed, there is still no necessity to provide good
attenuation in the “‘wobbulator” itself.

The sweep-width control has been included because :

it is a help in using the “wobbulator” if the frequency
modulation can be cut off altogether without cutting
out the signal, and because more accurate final align-
ment can be had by reducing the frequency deviation.
The maximum sweep is required to be great enough
- to show the whole selectivity curve of compararively
inselective circuits. This situation is met when the
““‘wobbulator” is fed straight to the last LF. transformer

AMPLIFIER

N.H.V. KITS

CABINETS

These streamlined amplifier foundation units con-
sist of a standard chassis 3in. deep with rexpevable
top in aluminium. Fitting cver the top is a re-
movable cover which has louvres on all sides and
hzndles welded to the ends. Colour, Grey.

Prices plus

Catalogue No. W B, H Sales Tax
AC1 10” CMES R S laad 7T
AC2 12 4 9 £1:-32- 6
AC3 57 7 9 £1 19 -6
AC4 17 10 9 £2°15°0
AC SF 1059 10 5 7 £1-12 6
AC SF 1279 12 7 9% €115 6
ACSE 177917 7 9% £2 6 6
AC SF 17109 17 10 ol-—"%2 19 6

Metal Utility
Cabinets

This Line of Cabinet
is for housing elect-
ronic equipment of
zll types. It has a
fixed back and re-
movable front. Col-
our, Grey.

Prices plus

Catalogue No. D W H Sales Tax
MC666 6 6 6 7/6
MC596 ) 6 9 8/6
MC7810 7 8 10 12/6
MCé6712 6 7 2> 12/6
MC81010 8 10 10 -15/6
MC81112 8 i1 1Z 19/-
MC7915 7 9 15 19/~
MCSF776 7% 7 3 10/6
MCSF796 7% 9 6% 12/6
MCSF116 3 11 6% 14/6
MCSF8138 8% 13 8 17/6

MCSF101810 10% 18 10 28/6

N.H.V. KITS

97 Marriott Street, Redfern, N.S.W.
MX 3764
An Associafg of R. H. Oxford & Son Pty. Lid.
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R. W. STEANE & CO. PTY. LTD:

Manufacturers of

""Q@ PLUS'" COILS

WISH YOU ALL

COUNTRY A HAPPY NEW YEAR
READERS They also thank you for
OBTAIN the continued support

that has made "Q

MORE
MILES
FREE

Plus" the popular

line it enjoys

llQ PLUSI'
R.F. UNIT
This newly released bracket gave
better than 1UV sensitivity on B/C
band and slightly less on S/WAVE
band—sensitivities which are needed
in "out-of-city" areas.
Measures 55" x 23" x 2"
Battery or A.C. Models

SHORT WAVE COVERAGE

13-42M or 16-50M
Please specify when ordering

This MODERN bracket is made for MODERN tubes—don't Spherotuned coils on all bands.

use obsolete types as it is impossible to get good results.Spare contacts for gramo. position. -

N.B.—FOR BEST RESULTS USE ONLY "@ PLUS" IF TRANSFORMERS
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or to the grid of the last LF. stage, and if the sweep
of the oscillator is not great enotigh, only the top part
of the selectivity curve can be shown on the screen,
the “skirts” being outside the swept range of the
oscillator. At the same time, there is a limit to the
sweep that can be obtained with the reactance tube

modulator before the frequency modulation becomes -

non-linear. If this happens, through applying too much
modulating voltage, the effect on the picture is the
same as is seen when the circuits under alignment are
detuned from resonance. The basic reason is that when
the modulation no longer takes place in a linear man-
ner, the centre frequency is altered just as if the
tuning control had been operated. This must be avoided
at all costs, because, if it is allowed to occur, the circuits
will be aligned to a centre frequency which is not that
marked on the tuning dial. It is prevented simply by
limiting the modulating voltage applied to the grid
of the reactance tube. Thus we have one-eleventh of
the 6.3v. from the heater supply used as the maximum
modulating voltage. When RI10 is turned to its zero
position, there is no frequency modulation.

The 6N7 mixer has been used because an ordinary
triode hexode requires more components and would
give gain that is not required. By the same token,
intermodulation and harmonic outputs would be greatly
increased in amplitude, which is very undesirable.

CONSTRUCTION

There is nothing difficult about the construction of
the oscillator. The exact lay-out of parts is not
important, and a good idea of the arrangement used
in the prototype can be gained from the photograph,
which shows a rear view of the unit. The oscillator
coil is mounted in an ordinary LF. transformer can,
which is placed centrally on the chassis. Also mounted
in the can is the midget tuning condenser, C3, which
has a small extension shaft through the front panel,
where a plain dial is used for control purposes. The
tube directly behind the coil can is the oscillator, V1,
and behind it again is the 6SK7 modulator, V2. The
‘mixer is the second 6N7, directly to the left of the
osgillator tube, while the 6X5 rectifier may be seen
behind the power transformer.

The front panel is made in the form of a lid which
fits on to the metal box which totally encloses the
anit. The chassis shown in the illustrations measures
9%in. x 6in. x 2in., and gives ample room, as can be
seen from the under-chassis photograph. The only leads
which need to be kept short and direct are those
«<carrying R.F.; that is to say, the oscillator and modu-
lator wiring. The output lead from the mixer causes
no trouble, as it is run in shielded wire.

COIL CONSTRUCTION

In order to get a coil of the proper inductance to
tune to 465 kc/sec. with about 25 mmfd. of tuning
<apacity, it is necessary either to have one specially
wound or to make one from a coil whose inductance
is too great.

For the average constructor, the latter is by far
‘the easiest method, especially as suitable windings may
be obtained in the form of bobbins intended for 175
kc/sec. LF. transformers. One of these is obtained and
<ut in half between the two windings, since only one
is required. The spare one comes in handy in case
of accident with the firsc. The best plan in adjusting
the inductance of the coil is to wire the “wobbulator”
completely with the exception of the coil and tuning
<ondenser. The latter can be mounted in the can
temporarily and a pair of leads brought out. Then,
turns are removed from the 175 kc/sec. coil until,
with the plates of C3 half-meshed, the oscillator works

v
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at 465 kc/sec. In doing this, care should be taken that
V2 is in position, but that R10 is either disconnected
or set at minimum,  because frequency modulition is
definitely not wanted while the adju:tment process is
going on, and yet the added capacity due to the
modulator tube must ke in circuit at the same time.

The easiest way to check the oscillator frequency is
to feed the signal generator in to J1, and to connect
a pair of headphones at J2. The signal generator can

2

then be adjusted to zero beat with the internal oscil-
lator, and the .frequency read off. It should be remem-
bered that when the coil is finally installed in the can
its inductance will be slightly reduced so that the final
adjustments to its inductance should be made by
mounting it in the can and wiring it up properly
before testing it for frequency. Once 465 kc/sec. has
been hit with the condenser at half-scale, the coil can
be permanently placed in the can and the final wiring-up
done. Calibration of the dial for frequency can be
done with the signal generator and a pair of phones
exactly as when adjusting the coil. Perhaps the most
important point is to see that 500 kc/sec. comes on
the scale. If it does not, more turns must be removed
from the coil, because this frequency is required when
using the “wobbulator” in conjunction with the signal
generator.

USING THE “WOBBULATOR”

There are a number of ways in which the instru-
ment can be used, and a number of different ’scope
patterns that can be obtained, so that a few words
on operating it in conjunction with the oscilloscope
will not be out of place.

The easiest and probably the best method is to
use the time-base already possessed by the ’scope to

"show what is known as a “double trace” picture. The

connections for this type of operation are made as
follows: (1) The output of the modulated oscillator is
applied to the input of the I.F. amplifier in the set
to be aligned; (2) the Y-amplifier input terminal of
’scope is connected to the “high” end of the detector
diode load resistor in the receiver; (3) the oscilloscope
“synch.” terminal is connected to the Y input ter-
minal. If the ’scope has an internal synch® connection
which synchronizes the time-base from the output of
the Y amplifier, this can be used instead.

Continued on Page 29
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8 VALVE WORLD RANGE

RADIOGCGRAM CHASSIS
WITH MATCHED DUAL SPEAKER

£29/10/- EXTRA

COMPARE THESE FEATURES

Eight valve world range chassis with push-pull output. Uses new Philips ECH33 converter valve
for better long distance reception. High gain audio with inverse feed back and tone control gives
you the hest reproduction from your favorite recordings. Radiogramo switch combined with short-
wave switch. A.C. switch incorporated with tone control. Large calibrated edge lit dial with main
stations in each State in prominent type, with counterweight drive. Provision for F.M. or tele-
vision tuner. Permatuned iron cored coils and intermediates.’

6 VALVE RADIOGRAM CHASSIS  £24/10/-
SPECIFICATIONS AS EIGHT VALVE UNIT, BUT WITH SINGLE

6V6GT OUTPUT VALVE AND SINGLE 12" SPEAKER. FREIGHT.  EXTRA

RECORD-CHANGERS AND PLAYERS

Collaro type 500 changers on A.C.504 players with crystal pick-up.
Available for above chassis.

Large Variety of Combination and
Console Cabinets Available from £12/10/-

245 PARRAMATTA RD.
CLASSIC RADIO e
. PHONE UA2145.
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HAM ACTIVITIES

BECAUSE of the change of publishers entailing an earlier closing date for
notes, the news this month, which is usually received from various interstate

and country correspondents, has had to be omitted. W ould correspondents please
note that their notes must now reach me at Box 1589M, G.P.0O., Adelaide, S.A.,

by the 25th of each month.

FROM MY LOG

Conditions seemed to improve on all bands during
the past few weeks and as referred to in “Going Up,”
things were favourable on the VHF bands at times
also. The noticeable feature of this ionosphere change
was the poor shape of the lower bands during these
break-throughs.

As the National Field Day week-end nears, more
and more stations are being heard testing their portable
gear in preparation for the big day.

In VK2 there is to be a large Hamfest, organised,
I understand, by 2JU and the VHF Committee in
that State.

Conducted by
J. A. HAMPEL, VK5BJ

Here in VK5 there will be an outing at the beach
near Outer Harbour, a location famed for its noiseless
characteristic for portable operating. Many novel
features have been included in the South Australian
programme; every one from the children up has been
catered for with Sand Castle Competitions, Treasure
Hunt, the traditional throwing the rolling-pin for the
XYL’s and there is even a prize for the best home
made sponge brought along by an XYL or YL! Up to
date there have been 23 applications to join the judging
committee!

It is certainly refreshing to note the swing back to
Field Days again as very little activity has been shown
in the past from some quarters including, especially,
VK5 where the recent Northern Network outing revived
interest agaih.

As Amateurs we should all be able to co-operate in
such a day as it is this preparedness which governs
out chances of capably handling Emergency operation
should the occasion arise.

National Field Day is to be held over the week-end
of 27th and 28th January, 1951, commencing at 1500
hrs., EAA.S.T., on the Saturday and closes.at 2359 hrs.,
on the Sunday night, 28th. Full details appeared in
last month’s issue.

Recently the writer had an opportunity to try real
QRP work with a 108 transceiver using 1 watt input
to a 1Q5 in the PA. On local contacts using an antenna
50ft. high, little difference could be discerned between
this diminutive rig and a Type III; the only repeort
was that the modulation was rougher, due to the use
of a Carbon mike against a Crystal type on the bigger
rig. Using this power, 3TT, in Ballarat, was contacted
and he gave S7.

Originally the 108 was bought for the excellent
quality parts contained therein and the stripping was
almost complete when 5SRO dropped by to relate how
he had heard several VK6’s calling after a CQ on a
recent evening. Too late now!

The little jobs were referred to in their hey-day as
a species of “Walkie-Talkie”, but after carrying one
only a short distance it is hard to imagine anyone
walking and talking very long.

Out at his farm location at Manmanning about 140
miles north-east of Perth, 6BS is getting the most out

of his 32 volt lighting plant by using genemotors for
all supplies.

The jobs in use are ex-SCR522 units and are used
to power a TA12D which is modulated by zero-bias
807’s. A MN26C compass receiver with converters is
used to pull in the signals.

3AAP is a relatively newcomer to the bands and
runs 60 watts to 807’s. Evan uses a 20 metre W8JK

.on 40 and finds it contradicts all theory. Two metres

is another interest, a transceiver “Walkie-Talkie” being
on the way for the band. "

Alan, 2SJ, at Parkes must certainly be enthusiastic
to stop up till 2 a.m. putting up a new antenna. It
uses the now common water thirsty 300 ohm ribbon
and Alan has been playing around with twin lamps
and the like.

At 2UN the choice of antennas is a vertical working
against ground. After hearing Ron’s 40 metre signal
there is no doubt that it works out.

Those unmodulated carriers still appear on 40 at
intervals. The best of these was heard t’other night
when the offender left the carrier going for near
enough to a half hour. During this a voice was heard
to pop up and mention about a call sign. “Don’t be
silly, you don’t sign your call when you’re testing”
was the reply. OM, with the quality you were putting
out I shouldn’t blame you really.

Ken, SAL, is having trouble with two “ghosts”—
one on twenty, the other on forty. One is understood
to be operating from Europe considering the QSL’s and
SWL cards Ken is receiving from that area. 5AL
number two is apt to pop up while Ken is in QSO
with someone and cause QRM the whole time he is
on. This chap is in VK5, it would appear, as the
signal is equal to the orthodox 5AL’s strength at only
a few miles from Ken’s QTH.

6RT, 450 miles north of Perth at Cue uses 24 watts
from DC mains and derives filament supplies through
vibrators.

When not experimenting on 144, 3AJ1 still appears
on 40 metres. His time these days is further taken up
with conducting Morse Classes for the local AOCP
aspirants.

5GY at Whyalla has a new rig on the air and
managed to clear up the trouble he was experiencing
with room resonance by, of all things, changing his
pre-amp tube.

SDK is back on the air from his new QTH after
recently taking unto himself an XYL. The new rig
is a BC-459 modified to use NBFM at 20 watts.

2ARQ, who is ex-5RG, will shortly be back in VK5
for a short while during a brief respite from studies
and is anxious to contact old friends.

Keith, 7RX, is running the full quota to push-pull

«807’s and is consistently on 40.

VK1HV and VKIPG are on 20 most evenings but
sometimes they frantically call CQ for hours without,
an answer!

SEN is being heard operating portable at Arwa-
kurra in the north of S.A., most week-ends; Ernie
is issuing special portable QSL cards for all contacts
he makes. YL co-operation is proving invaluable in
acting as QSL manager.



26 AUSTRALIAN RADIO AND ELECTRONICS

January, 1951

MODEL 750

| Eddvsione's latest Il-valve communications
version (1600-85 Kc). Excellent band spread.
Operaies from main or with Cat. 687 Eddy-
receiver. Replaces famous 640 Double con-

stone vibrator. Price, £122/18/9.

- 116-118 Clarence Street, Sydney

b-volt accum. with less than 2.5 amps drain. Internal
speaker. Price, £105/2/6. 4,—205- 1.4 Mc.

"EDDYSTONE RECEIVERS

for perfect reception under all conditions!

!

MODEL 680 (At left)

e FREQUENCY
A superior 15 valves communication RANGE
receiver with world's latest features. l.— 30-13  Mcs
Designed for professional and dis- g:ég;g mz

cerning - amateurs. Price, £192/10/0. 4—25-1.12 Mc.
5.—1120-480 Kc.

(At right)

FREQUENCY
RANGE
l.— 32-12 Me.
2.— 1245 Mc.
3.— 45-1.7 Mc.
4.—1465-480 Kc.

ALL WORLD SIX (At lefo)

Model 710, a 6-valve high-grade receiver, for the FRiﬁ:EGNECY
man on the land or in the Islands. Operates from 1.—30.6-10.5 Mc.

2.—10.6- 3.7 Mc.
3.— 38 1.4 Mc.

NOTE: All above prices include Sales Tax.

As well as the communication receivers illustrated above, a complete range of Eddystone radio
components is now obtainable, ex stock.
mailing list. The new Eddystone catalogue is now available, containing all additions and amendments
to this famous range of receivers and components.

JOHN MARTIN PTY. LTD.

Write to John Martin and have your name put on the

Telegrams: "JONMAR"™ :: 'Phone: BX 5061
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3BH recently related how the VK3 boys are ganging
up to track down the signal which appears unmodu-
lated on their signals during a QSO. 3RV is ready
to go portable with a loop antenna to D/F the
offending signal.

Bert, 5DR, is back at Cape de Couedie Lighthouse
on Kangaroo Island after holidays in Adelaide. He has
now rebuilt and a new heavy duty power supply has
gone over so he can push the 807’s to higher input.

3RV is doing a fine job with a portable rig which
uses a 7193 as the final running about 4 watts. The
rig is completely portable being used in conjunction
with a small receiver.

Radio Leopoldville have a special session for Ama-
teurs each week on Wednesdays at 2040 G.M.T. on
9767K.C.

3AUP has one of those new English “Commander”
receivers which he finds very excellent; it takes bad
conditions like those prevailing at present to show
up the receivers, good—and bad!

5BZ and 5MD are operating portable most week-
ends, both using Type IIT’s with very simple antennas
but receiving good results nevertheless.

5MX has finished his home-brew 35ft. wooden -tower
which will soon sport a three element beam for 20.
John now finds, he could have bought a ready-made
steel job for less than the cost of wood, but maybe
the wood will not detract from the beam’s performance
as would a metal one.

EVERAL 50mc break-throughs occurred during

December and the consistent stations on this band
reaped the reward of their listening. Ear[y summer
changes with their inherent temperature inversions
caused most of the openings with the presence of cloud
formations over the transmitting and receiving stations
having an effect too.
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There are many devotees of the VHF bands who
consider that this summer will produce outstanding
results and perhaps with things the way they are they
will prove correct. At a recent field day in VK5, not
one station was worked on the lower frequencies, due

* to ionospheric trickery, whilst the VHF stations work-

ed ’em “high, wide and handsomely.”

Conditions on the lower bands would indicate that
should this be a pointer, the VHF bands this summer
should be exceptionally good.

Regulars on the band who have been heard during
the recent openings are 2RU, 2AMF, 2BT, 2W], 4BT,
4HR (on C.W.), 2VU, ZANL, 4KK, 5SMA, 5MK, 5GF,
SBC and 5HD.

SAX at Gawler has now modified his 6 metre beam
with a folded dipole driven element and at the same
time has put up a “4-over-4” for 2 metres. 5XL, like
a lot of others, is getting everything ready for National
Field Day on VHF after seeing the excellent job done
by SGF at the last outing he attended.

An interesting letter came during the month from
7MY giving details of his self-excited transmitter on
2 metres with which he is running automatic trans-
missions.

The circuits etc. will appear next month as they
arrived a little late for inclusion this time.

And so once again the log is closed, the big switch
pulled. In regard of this section of the magazine, I
would like to hear from YOU and what you are
doing. Some chaps are getting around in their own
district to find out all the news and then sending it
all on to me at Box 1589M, G.P.O., Adelaide, S.A.
Also, I would be glad to heat from Club Secretarles,

and be only too pleased t6 include news of their
activities in these pages. Till next month, best of
everything you can work. —JAH

AUSTRALIAN EDITION

ON SALE NOW
Price 3/~

The “R. & E. Digest of Circuits”
man, whether Serviceman,
shculd be without.

“Ham” or

{ SWAIN & CO. PTY. LTD.
{ 119-123 Pitt Street, Sydney.

Australian Reg. Office:

is something that no radio
Home-constructor,

VARIED SUBJECT MATTER
! Circuits will be found in the *“Digest” for everything from the
simplest Crystal Sets to Eight or Ten Valve Receivers, Oscillo-
scopes, Audio Ampliﬂers of varying costs and complexities,
and other circuits of special interest to amateur transmitters.
BUY YOUR COPY NOW from your Local Bookseller
Also obainable at—
McGILL’S AUTHCRISED NEWSAGENCY
183-185 Elizabeth Street Melbourne.

or direct from

RADIO and ELECTRONICS (N.Z.) LTD.

(PUBLISHERS — INCORPORATED IN NEW ZEALAND)
17 BOND STREET, SYDNEY, N.S.W.
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WHEN YOUR ;;oF 775 COLLECTION DECREASES

Replenish wif

8175 and P/ECE

"ERIE" High Stability Resistors

— A STANDARD BY WHICH OTHERS ARE JUDGED

"ZEPHYR" Precision Built Microphones

Available through all the leading Radio Houses — FOR NATURAL REPRODUCTION
Ausiralian Factory Representatives:

R. H. CUNNINGHAM v

62 STANHOPE STREET, MALVERN, VICTORIA. Phone: UY 6274.
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Every Transformer looks to be simply coils of wire on a core;
but the beauty of Trimax Transformers is more than skin
deep. Long experience and high standards of technical ability

NAREY
XN

AR

/g 7 ensure that the unseen parts of your Trimax Transformers
gﬁ’ will prove their reliability in every test.

: v

zn, TRIMAX TRANSFORMERS
7 Cliff & Bunting Pty. Ltd.

CHARLES STREET, NORTH COBURG, MELBOURNE, VIC,
Queansland: W.A.:

N.S.W.: Tas.: S.A.: A
Chandlers Pty. Ltd. Radio Equipment Pty. Ltd. W. G. Genders Pty. Ltd. A. 6. Healing Lid. Nicholsons Lid.
John Martin Pty. Ltd. Gerrard & Goodman Pty. Lid. Atkins (W.A.) Lid.
Radio Electric Wholesalers Carlyle & Co. Ltd.
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F.M. TEST OSC (Continued from Page 23)

For initial operation, in getting to know the use
and habits of the “wobbulator,” it is best to connect
it to a set which has already been lined up by the
ordinary method. Having made connections as above,
the controls should now be adjusted as follows: (1) The
output control of the “wobbulator” is turned full on;
(2) the Y gain control of the oscilloscope is turned
well up: (3) the sweep control R10 is turned to
maximum; and (4) the set’s volume control is ad-
vanced.

The F.M. oscillator is now tuned with C3 untl a
growling noise is heard in the loudspeaker, and is
adjusted for maximum output as judged by ear. The
volume control may now be turned off. Now, if the
’scope is examined, there should be a considerable
deflection in the vertical direction. The Y gain control
is adjusted so that its amplitude’ is reasonable, and
attention is now turned to the time-base and synch.
contiols, which will enable the correct picture to be
obtained. First of all, set the synch. control at zero
and the time-base to its lowest frequency. The picture
will now consist of 4 number of vertical pips, in all
probability travelling along the screen, since the time-
base has not been locked.

The time-base frequency is now increased slowly
until only two of the vertical deflections are visible
on the trace and until these do not drift at all. The
time-base is now adjusted to 50 c/sec., the same
frequency as that of the modulation. The two “humps”
are each a plot of the selectivity curve of the amplifier
under test, but this picture is not very useful for
alignment purposes, as can be seen by a slight adjust-
ment of the tuning control on the oscillator, and a
consideration of what is happening to the oscillator
frequency during one cycle of the time-base. When
this picture is arranged so that the space between the
two selectivity curves is central on the trace, then the
centre of the trace represents one extreme of the
frequency sweep, and the peaks of the curve represent
the centre frequency of the sweep. There is thus no
adjustment of the picture, which indicates whether
or not the circuits are correctly aligned. This type of
picture is therefore of no use except for viewing the
shapt of the selectivity curve after the gdjustment
process has been completed.

The correct time-base adjustment is the one where
it is running at twice the modulation frequency, or
100 c/sec. In order to find this adjustment, the F.M.
oscillator is again adjusted for maximum output from
the set being examined, and the time-base frequency is
gradually increased again. After a time a stationary
picture is again found in which two selectivity curves
can be seen, but in which the curves are superimposed,
or nearly so. This is because one time-base trace takes
place during each half-cycle of the A.C. which sweeps
the oscillator frequency. Thus, on each cycle of the
time-base, the oscillator sweeps through the frequency
band once, but on alternate time-base cycles, the sweep
is in the opposite direction. Since alternate time-base
cycles are superimposed on the CR.T. screen, there
are two selectivity curves displayed on the same trace.
Now, the centre of the trace with this picture always
represents the centre frequency of the modulated oscil-
lator, so that when the two selectivity curves are super-
imposed, or as nearly so as will occur, the circuits are
aligned on the oscillator centre frequency. Now, the
effect of misalignment on the picture can be illustrated
(up to a point) simply by detuning the F.M. oscillator.
As the centre frequency is tuned away from the align-
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ment frequency of the circuits, the two peaks separate:
by travelling in opposite directions along the trace.
When the oscillator is retuned, the two peaks appear-
from the edges of the trace and can be superimposed
by further tuning. :

It should be clearly understood that the foregoing:
is NOT a description of how to go about lining up
a set with the oscillator, but merely serves to enable
those -who have never used a “wobbulator” before to-
obtain the correct sort of picture so that it has been
seen and observed before trying to use the oscillator
properly.

When the time-base has been adjusted as .closely as-
possible to the required frequency, the picture can
readily be locked on the screen by slightly advancing
the synch. control, which has been set up in the man-
ner previously described.

The best possible way in which to learn the use
of the F.M. oscillator and oscilloscope is by actually
using them. One ounce of practice is worth a pound
of description, but if the directions given here are
followed, then no difficulty will occur, and the user
will quickly become adept at visual alignment.

In teaching oneself to perform visual alignmen: the
best way, after having found and recognized the
correct pattern in the manner set out above, is to
detune the LF. circuits of the receiver and start from
scratch. The connections are the same as before, except
that the output of the “wobbulator” is first connected
to the grid of the last I.F. stage, and that the Y
amplifier control needs to be turned right up. First
of all, the oscillator is set to the correct mid-frequency,
and both frequency sweep and output controls are
turned to maximum.

If the set is a long way out, no deflection will be
seen on the ’scope trace at all. The last trimmer (i.e.,
the one feeding the diode) is adjusted until the two
deflections are seen to appear and is set at the spot
where they become superimposed at the centre of the
trace. Next, the LF. plate trimmer is brought into
line, and will result in greatly increased amplitude
of deflection. The Y amplifier gain or the oscillator
output can now be reduced in order to show a
reasonably sized picture, and the oscillator output can

be removed to the input of the previous LF. stage or

to the mixer grid, whichever is applicable, and the
preceding LF. transformer is aligned in a similar
manner. With the F.M. oscillator, the whole business
can be performed much more quickly than it can
with the amplitude-modulated signal generator and
output meter. :

A great deal more could be written about this oscil-
lator and its use, but space forbids, and this will have
to be made the subject of a separate article.
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SHORT WAVE REVIEW

By the time this issue is published, a good many
-readers would have celebrated the coming of the New
Year in the good old-fashioned way, and also qujte a
-number would have taken advantage of the magic of
radio and tuned into many countries, and listened to
their festivities. :

And what a choice of countries we now have.

Conducted by L. J. Keast
7 Fitzgerald Rd., Ermington, N.S.W.
Phone: WL 1101

I remember when we could have listened to all, or
at any rate logged all that were audible within thirty
minutes—but to-day, the complete list would occupy
‘many -many pages of this magazine.

But how have we come to find so many stations,—
chiefly by the Dx-ers making known to one another,
the new  stations they have heard, the change in
schedule or frequency of the old favourites—and it
is to those who have been so good in passing on
this information to me, I want to say, thank you!—
I refer particularly to those old timers:— Arthur
“Cushen, Rex Gillett, Miss Dorothy Sanderson, Roger
Legge, “Sweden Calling”, and I am also grateful to
the many Consulate Officers for keeping me informed
of the schedules of their respective countries.

There must be many new listeners who could greatly
assist us in supplying information that will assist me
in keeping these notes right up to date, and I hope
that this year will see many more short-wave enthu-
siasts.

Let me take this opportunity to wish all Dx-ets a
‘Happy New Year.

ARE YOU CALIBRATING?

In order to assist those keen dx-ers who are anxious
to check their receivers and make notes of their logging
hands, this issue affords a grand opportunity. I refer
to: the Morocco station in Tangier. This station uses
the 49, 40, 31, 25 and 19 metre bands and in the
latter particularly a unique opportunity is afforded
from m/n to 830 a.m.—See details elsewhere.

13 METRE BAND

Those who have sets that tene in the 13 metre band
will have a grand opportunity during this month to
listen to some fine signals from U.S.A. stations, two
from ’Frisco, 10 East Coast and also an American
operated station from Manila.

San Francisco can be heard on KCBR-2, 21.74 m'c.,
13.80 met., from 8-10 a.m. and KRCA-1 from 10 a.m.
till 1 pom. on 21.40 m.c.,, 13.98 met.

The 10 East Coast stations I am showing in order
of frequency and the times are from the latest air-mail
list from Washington:

WABC-6, 21.50 m.c,, 13.95 met.: 2-5 a.m.

WLWO-3, 21.52 m.c. 13.93 met.: 2-6.45 am.

WABC-1, 2157 m.c. 13.90 met.: 2-4.45 a.m.

WGEO-2, 21.69 m.c. 13.89 met.: 2-4.30 a.m.

WRCA-1, 21.61 m.c. 13.88 met.: 2-6 a.m.

WEWO-2, =2E.63 - mic: -13:86- -metis —1.304 —am.;
6-9 a.m.

WEWO-7, -21:65—-mic:13.85- met:: =10 p.mil “axnis
2-8.30 a.m.

WRCA-3, 21.73 m.c. 13.81 met:: 2.15-4.30 am.
MANILA-2, 21.57 m.c. 13.90 met.: 6.35-6.45 p.m.

THE MONTH'S LOGGINGS

RADIO AUSTRALIA
Australia Broadcasting Commission
Schedule for Lyndhurst Transmitter VLG for use in

overseas & inland shortwave service.
"VLG-11 15.21 m.c. 19.72 met.:

Mon.-Fri.—6.00-10.30 a.m. To New Guinea.
Sat.—6.00 am.-3.45 p.m. To New Guinea.
Sun.—7.00 a.m.-3.45 p.m. To New Guinea.
Daily—10.50 a.m.-1.40 p.m. To S.E. Asia & N.W.
Australia.

1.45-3.45 p.m. To New Guinea.

4.00-4.40 p.m. To Tahiti in French.
Fri. only-—5.00-5.30 p.m. To Thailand & Thai.

Daily: 5.45-6.45 p.m. To New Caledonia in French.
“VLG-1¢ 11.76 m.c. 25.51 met.:
Mon.-Fri.—6.59-11.30 p.m. To New Guinea.
Sat.—6.59-Midnight. To New Guinea.
Sun.—6.59-11.30 p.m. To New Guinea.
CCEANIA
New Zealand - S
“ZL-3, WELLINGTON 11.78 m.c. 25.46 met.: 4.00-6.45
a.m.; 5.00-8.30 p.m.
ZL-10, WELLINGTON 15.22 m.c.
a.m.-4.45 p.m.
ZL-4, WELLINGTON 15.28 m.c. 19.64 met.: 4.00 a.m.-
8.30 p.m. (9.30 p.m. Saturdays).

19.72 met.: 7.00

THE EAST
Ceylon Commercial Service
Radio Ceylon, Colombo, 9.52mc, 31.53 met: Noon-5.30 p.m.
Radio Ceylon, Colombo, 11.775mc, 25.47 met: Midnight-
2.30 am ¢
Radio Cevlon, Colombo, 15.12mc, 19.83 met: Noon-5.30 p.m.
Philippines
Manila-3, 6.12mc, 49.02 met: 7.00 p.m.-2.15 a.m. 8.00
a.m.-12.15 p.m.
Manila-1, 11.89mc, 25.23 met: 7.00 p.m.-2.15 a.m. 8.00

am.-1.90 p.m.
Manila-2 15.25mc, 19.€8 met:
a.m.-6.15 p.m.
Manila-3 15.33mc, 19.56 met: 1.00-6.35 p.m.
Manila-1, 17.78mc, 16.87 met: 1.15 p.m.-6.45 p.m.

7.00 pm.-2.15 a.m. 8.00

Manila-2 21.57mc, 13.9 met: 6.35-6.45 p.m.
India
Radio Pakistan, 9.645mc. 81.11 met: Nooen-4.30 p.m.
12.15-4.30 a.m.
Radio Pakistan, 11.885mc, 25.24 met: .30-11.15" p.m.
2.00<4.30 a.m. 5.00-5.45 a.m.
Morocco
Tangier-1, 6.0dmc, 49.67 met: 7.00-8.30 a.m.

Tangier-1, 7.20mc, 41.66met: 2.00-4.00 p.m.
Tangier-1, 7.214mc, 41.61 met: 11.00 p.m.-midnight.
Tangier-5, 7.27mc, 41.27 met: 2.15-8.30 a.m.
Tangier-1, 9.54mc, 31.45 met: 5.00-5.30 a.m.

Tangier-4, 9.54mc, 31.45 met: 6.C0-8.30 a.m.
Tangier-2, 9.56mc, 31.38 met: 6.00-8.30 a.m., 2.00-4.60
p.m.

Tangier-1, 9.68mc, 30.99 met: 6.00-7.00 a.m.
Tangier-3, 11.79mc, 25.44 met: 2.15-8.30 a.m.
Tangier-1, 15 21mc, 19.73 met: b

Tangier-2, 15.24mc, 19.69 met: 12 15-1.45 a.m
Tangier-4, 15.25mc, 19.68 met: 2.15-5.30 a.m
Tangier-2, 15.26mec, 19.64 met: 2.15-7.00 a.m.



January, 1951

AFRICA
Belgian Congo
OTC-2, Leopoldville, 9.767mc, 30.72 met: English 5.00-6.00

a.m.
OTC Leopoldville,

9.80mc, 30.61 met: English 1.00-2.00
p.m.
CANADA
CKCX, Montreal, 15.19mc, 19.75 met: 9.50-10.40 a.m.

Portuguese, 10.40-11.45 Spanish.

CKLX, Montreal, 15.09mc, 19.88 met: 1.35-2.20 p.m. To
Aust. and N.Z.

CKRA, Montreal, 11.76émc, 25.51 met: 9.50-10.40 a.m.
Portuguess, 10.40-11.45 a.m., Spanish, 11.45-
noon French, noon-12.45 p.m. English, 12.30-12.45
Dutch (Sats.), 12.45-1.35 p.m. Spanish

CHOL, Montreal,
Aust and N.Z., 6.40-8.30 p.m.

11.72mc, 25.60 met: 1.35-2.20 p.m. To
to S.W. Pacific in English

(Sun.).

CKLO, Montreal, 9.63mc, 31.15 met: Noon-12.45 p.m. Eng-
lish,, 12.30-12.45 p.m. Dutch (Sat. only), 12,45-1.35
p.m. Spanish, 6.40-8.30 p.m. to S.W. Pacific in Eng-

lish (Sun.).
U.S.A. (WEST COAST)
KCBR-2, 6.04mc, 49.67 met: 5.45 p.m.-12.15 a.m.

KRCA-2, 6.06mc, 49.5 met: 5.15-6.45 p.m., 7,00 p,m,-1,15
a.m.

KCBR-2, 6.12mc, 49.02 met: 3.30-5.30 p.m.

KRCA-1, 6.185mc, 48.51 met: 7.00 p.m.-1.15 a.m.

KRCA-1, 9.515mc, 31.55 met: 5.15-6.45 p.m.

KRCA-3, 9.515mc, 31.55 met: 7.00 p.m.-1.15 a.m.

KWID-1, 957mc, 31.35 met: 10.00 p.m.-1.15 a,m.

KWID-2, 9.57mc, 31.35 met: 11.15 a.m.-6.45 p.m.

KCBR-1, 92.€0mec, 31.25 met: 7.(0 p.m.-1.15 a.m.

KGEI-1, 9.77mc, 31.02 met: 3.30-6.45 p.m., 7.00 p.m.-12.15
a.nm.

KCRR-3, 2.70mc, 30.23 met:

KGEI-2, 11.78 mc, 25.58 met:
1.15 a.m.

KRCA-2, 11.79mc, 25.44 met:

5.45 p.m.-12.15 a.m.
3.30-6.45 p.m., 7.60 p.m.-

3.00-3.15 p.m.

KCBR-3, 11.21mc, 25.40 met: 11.15 a.m.-3.15 p.m., 2.30-
5.30 p.m.

KWID-2, 11.86mc, 25.29 met: 7.00 p.m.-12.15 a.m.

KWID-1, 11.20me, 25.51 met: 3.30-9.30 p.m.

KRCA-2, 15.13mc, 19.82 met: 10.00 a.m.-1.00 p.m.

KRCA-1, 15.31 mc, 19.82 met: 3.00-3.15 p.m.

KRCA-2,
KCBR-1,
KCBR-2,
KWID-1,
KCBR-3,
KRCA-3,
KRCA-1,
KCBR-2,

15.24mc¢, 19.69 met: 3.30-6.00 p.m.

15.21mc, 19.60 met: 8.00-10.G0 a.m.

15.31mc, 19.60 met: 11.15 a.m.-3.15 p.m.

17.76mc, 16.89 met: 10.00 a.m.-1.00 p.m.

17.77mc, 16.88 met: 8.00-10.C0 a.m.

17.83 mc, 16.82 met: 3.00-3.15 p.m.

21.46mec, 13.98 met: 10.00 a.m.-1.00 p.m.

21.74mc, 13.81 met: 8.00-10.C0 a.m.

SOUTH AMERICA

HCJB, Quito, 9.958mc, 30.12 met: Programme in Russian
at® 9.00 p.m.

HCJB, Quito, 12.455mc, 25.11 met:
at 9.60 p.m.

HCJB, Quito, 15.115mc, 19.84 met:
at 3.00 a.m.

HCJB, Quito, 17.89mc, 16.77 met:

at 3.00 a.m.
Haiti
4.VGA, Port-au-Prince, 6.165mc, 48.66 met: 9.00 p.m.-1.00

Programme in Russian
Programme in Swedish

Programme in Swedish

a.m., 3.00-6.00 a.m., 8.00 a.m.-2.00 p.m.
EUROPE
Czechoslovakia
OLR3A, Prague, 9.55mc, 31.41 met: English, 5.00-5.45
a.m., 6.30-6.45 a.m., 8.15-8.30 a.m. Musie,s9.00-
9.45 a.m.
OLR4A, Prague, 11.84mc. 25.34 met: English, 8.15-8.30
a.m., Musie, 9.00-9.45 a.m. This station is also re-

ported as being heard in English around 10.30 p.m.
France

Radio Paris, 6.09mc, 49.26 met: Heard from 1.00-1.45 p m.

Radio Paris, 6.20mc, 48.40 met: Also heard from 1.00-1.45

o) £
Holland
PCJ, Hilversum, 21.48mc, 13.96 met: English, 8.00-8.45 p m.
PCJ, Hilversum, 17.775mc, 16.88 met: English, 8.00-8.45
p.m.
PCJ, H.lversum, 15.22mc, 19.72 met: English, 8.00-8.45 p.m.
Hungary
Radio Budapest, 6.247mc, 48 07 met:
7.00 am. and 910 am.
Rad o Budapest 9.83mc, 30.52 met: News in English at
T60 am., 91¢ aim.

News in English at
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Italy
Radio Italiana, Rome, 21.57mc, 13.91 met: English, 9.00-
9.30 p.m.
Radio Italiana, Rome, 17.80mc, 16.85 met: English, 9.00-
9.30 p.m.

Radio Italiana, Rome, 15.12mc, 19.87 met: Special Pacific
Service with News at 6.15 p.m. Reports asked for.

Greece :
Radio Athens, 9.€07mc, 31.23 met: Daily, 3.00-5.30 p.m.,
7.30-11.00 p.m., Sundays, 7.00-11.00 p.m.”
Radio Athens, 7.30mc, 41.10 met: 1.30-8.00 a.m., English
at 1.45 a.m., French at 2.00 a.m.
Radio Athens, 15. 345mc 12.53 met: 8.30-9
at 8.30-8.45 a.m.

.30 a.m., English_
Germany

Munich-3, 6.08mc, 49.34¢ met: 2.00'a.m.-6.00 p.m.

Munich-2, 6.095mc, 49.22 met: 5.30-8.00 a.m.

Munich-2, 6.1Cmc, 49.18 met: 8.15 a.m.-5.45 p.m.

Munich-5, 6.14mc, 48.85 met: 2.00-1.45 a.m.

Munich-1, 6.17mc, 48.62 met: 4.00-4.45 p.m.

Munich-4, 7.25mc, 41.38 met: 2.00-1.45 a.m.

Munich-3, 9.54mc, 31.45 met: 6.15 p.m.-1.45 a.m., 2.00-
5.00 a.m.

Munich-1, 11,87mc, 25.27 met:

Munich-1, 15.28mc, 19.64 met:

Munich-2, 15.24mc, 9.55 met:

2.15-3.45 a.m.
5.15 p.m.-12.15 a.m.
5.45 p.m.-1.15 a.m.

Switzerland
HER-3, Berne, 6.165mc, 48.66 met: 8.30-9.15 a.m., 11.30¢
a:m.-2.00 p.m.
HER-4, Berne, 9.535mc, 31.46 met:
a.m.-2.00 p.m.
HEU-3, Berne, 9.6€5mc, 31.C4 met: 4.45-6.30 a.m., 6.45-

8.30-9.15 a.m., 11.30

8.15 a.m., 9.30-11.00 a.m.
HER-5, Berne, 11.865mc, 25.28 met: 8.30-9.15 a.m., 5.15-
7.45 p.m., 10.45 p.m.-12.30 a.m., 12.45-2.30 a.m;,

2.45-4.30 a.m., 4.45-6.30 a.m. 6.4' 15 a.ms; 9.30-
1] 00 a.m. 11 00 a.m.-2.00 p

HEI-5; Berne, 11.716me, 25.61 met 9 30-11.00 a.m.

HER-6, Berneg, 15.5C5mc, 19.€0 met: 10.45 p.m.-12.30 a.m.,
3.15-4.40 p.m.. 1.00-8.00 a.m.

HER-7, Berne, 17.784mc, 16.87 met: 5.15-7.45 p.m., 12.45-
2.30 a.m., 2.45-4.30 a.m., 10.45 p.m.-12.30 a.m.

HER-8. Berne, 21.52mc, 13.94 met: 5.15-7.45 p.m., 8.00-
10.30 p.m.
SCANDINAVIA
Finland

0O1X-5, Helsingfors, 17.80mc, 16.85 met: News in English
10.:15 P10y
Ol1X-4, Bjorneborg, 15.19mc, 19.75 met: \'ew< in English:

10.15 p.m.
01X-2, Lahiti, 9.55mc, 31.40 met: News in English 10.15-
p.m.
Sweden
SBO, Stockholm, 6.065mc, 49.40 met: 10.00- 11 30 a.m., 3.15--
5.35 pP.m. (Home %Er\we 3.15-5.15 p.m.), (Home-

Service 4.00-8.00 a.m.).

SDB-2, Stockholm, 10.78mc, 27.83 met: 10.00-11.30 a.m.,
3.15-5.35 p.m., 1.15-4.00 a.m. (Home Service 3.15-
5.15 p.m.), (Home Service 1.15-4.30 a.m.), (Home-"
Service 5.00-8.00 a.m.).

SBP, Stockholm, 11.705mc, 25-63 met: 5.35 p.m.-1.15.
a.m., (Home Service 11.30 p.m.-midnight), (Home
Service 5.35-11.15 p.m.).

SBT, Stockholm, 15.155mc, 19.80 met: 5.35 p.m.-4.00 a.m.,.
(Home Service 5.35-11.15. p.m.), (Home Service

11.30 p.m.-midnight), (Home Service 1.30-4.00 a.m.)..

Denmark
OZF, Copenhagen, 9. 52mec. 31.51 met: Radio Denmark gives:
programmes in Danish daily noon-1.00 p.m., and'
English daily except Mondays 1.00-1.30 p.m.
OZH-2, Copenhagen, 15.165mc, 19.78 met: 10.00-11.00 a.m.,.

8.00-9.00 p.m. Mail Bag programmes on Fridays
8.00-9.€0 p.m.
Norway
LLR, Oslo, 7.24mc, 41.44 met: “UKESENDEREN,” the-

station of the Oslo Students is being heard from 8.00-
8.30 a.m. Verification cards are promised for correct

reports “SWEDEN CALLING."”
TURKEY
TAS_. Ankara, 7.285mc, 41.19 met: Heard in English 7.00--
TAT ﬁ‘)nia]::\. 9.515mc, 31.45 met: English from 7.00-7.45.
TAI%:. nllknkan‘a, 9.465mc, 31.7 met: English from 7.00-7.45
a.m. =
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T.V. PROJECT (From Page 4)

The next step in the development of the picture
saw-tooth deflecting voltage to the
-vertical plates of the cathode ray tube. This time,

sthough, the frequency will be much lower—only about

‘50 times a second. Now let us see what evolutions the
spot will perform, with both deflecting voltages on at
.once. It continues to travel across the screen from
left to right, and back again, even though it is simul-
taneously being deflected downward from top at a
.much slower rate. Because the horizontal deflection
takes place several thousands of times a second, and
the vertical deflection occurs at only 50 times a second,
there will be several hundred horizontal sweeps for
several vertical sweeps. The resultant composite trace
will thus consist of a large number of almost hori-
zontal lines one above the other, and filling the face
-of the tube. Clearly, the lines will not be quite hori-
zontal, because if the spot is moving slowly downward,

.each line must slope very slightly downwards, too. The

direction of slope will be from left to right in the
present case, since we have said that the horizontal
srace travels in this direction. We have assumed, of
course, that the flyback of each saw-tooth is so fast
that it cannot be seen. In practice, this is not generally
true, but it is easily arranged for the spot to be

_blacked out during both flyback periods.

Such a pattern of horizontal lines, equally spaced
4in a vertical direction is known as a raster, and is the
‘basis of every television image. By controlling the output
voltage of the amplifiers which feed the X and Y
deflecting plates, the width and height of the raster
«can be controlled, and in the standard television systems
the raster is adjusted to a width-height ratio of 5/4 or
4/3, both of which give a picture of pleasing shape.
However, if the greatest possible area of the C.R.T.
face is to be made use of, the raster should be square.

The raster is the first requirement for producing
a picture, It is traced by the spot in the time taken
for one whole vertical sweep and its characteristics
have much to do with determining the quality of the
final picture. If we remember that the whole raster is
traced out every fiftieth of a second, it is easy to see
how it can be used as the basis of the picture. The
rate of fifty times a second is still great enough to
delude the eye into believing that what it sees is a
«continuous pattern rather than a rapidly moving spot.
Now if some means exists of dimming and brightening
the spot as it travels along, the result will be that
the -image is produced on the screen just as if it were
a photograph. The control grid of the C.R.T., whose
voltage is varied in order to regulate the brilliance of
the trace, provides the means by which the spot may
be modulated in accordance with the light and shade
of a picture. This indicates how a picture may be
reproduced on the screen of a.second C.R.T., but not
how an original picture may be made to produce the
-modulating signal which will enable the receiving tube
to be brightened and darkened in the correct man-
ner.

But suppose we have our camera tube, with a uni-
formly bright raster on it, made by the two deflections
-we have been considering. Suppose further that we
have a photograph in the form of a transparency. This
can be placed in front of the raster, which will shine
through it. Thus as the spot travels over the surface
of the tube, its brightness, as viewed through the trans-
parency of the picture in the place where the spot
happens to be at the instant we are considering. Now,
if this light transmitted by the transparency is allowed

,the receiving tube in the same way as we
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to fall on a photo-electric cell, an output voltage will
be produced, proportional to’ the brightness of the
spot at every instant, and therefore at every part of
the picture in succession. This voltage can be amplified,
and applied to the control grid of the receiving cathode
ray tube. Thus, the brightness of the spot on the
receiving tube will at all times be proportional to the
brightness of the transmitting spot, as seen by the
photo-cell through the transparency. This result, how-
ever, does not represent a picture on the receiving
tube, but merely -a spot that varies in brightness in
a very rapid manner. But all we have to do now in
order to re-create the picture is to deflect the spot of
do the
transmitting spot. The easiest way of doing this is
simply to connect the deflecting plates of the receiving
tube to the same deflecting voltage as we use for the
transmitting one. This produces a raster on the receiving
tube that corresponds exactly to that on the trans-
mitting tube. Because of this, the light and shade
produced on the receiving tube corresponds exactly in
position to the light and shade on the original trans-
parency, and the picture is reproduced. In standard
television transmission, it is not possible to send out
the actual deflecting wave-forms as part of the trans-
mission, but instead, each receiver has to make it§ own
saw-tooth deflecting voltages. In order that the picture
may be a stationary one, therefore, the locally-generated
deflecting voltages must be exactly synchronized with
those of the transmitter. This is accomplished by send-
ing out synchronizing pulses, which are received along
with the brightress signal, and made to keep the
receiver’s raster in step with the transmitter’s one.
However, the above description shows that to show
a picture on the screen of a C.R.T., synchronizing
difficulties may be avoided by sending the deflecting
waveforms directly to the receiving tube, and this is
what we propose to do in our next part of the “R. & E.

Amateur TV Project.”
L + +

CLASSIFIED ADVERTISEMENTS
FOR SALE.—SMALL QUANTITY MS.P. 8 pos.
push ben. S/W’s suitable tuners test gear, etc. Brand
new, 27/6 each. M. Willis, Seymour, Victoria.

Readers! Have you anything to Sell, Buy or Ex-
change? Then use this column. Classified advertise-
ments cost 1/6 per line, based on approximately 7 words
to the line. (Minimum, 3 lines.) :

FORWARD YOUR SUBSCRIPTION
TO-DAY !
Make sure you get every issue as soon as it is pub-
lished. Place your order with your newsagent, or
send direct to us.

Enclosed please find remittance for 18/- in payment
for an annual subscription to the "Australian Radio
and Electronics," commencing with the..mmms
issue.

NAME
STREET and NUMBER
CHY:
STATE

Australian Radio & Electronics
17 BOND .STREET, SYDNEY
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Now Available with

MICROGROOVE

"Here's a Hobby
You CAN Share . . .

INTERSTATE REPRESENTATIVES:

WM. J. McLELLAN & CO. PTY.

LTD., 55 York Street, SYDNEY.
BX2508.

A. E. HARROLD, 123 Charlotte
Street, BRISBANE. B2729.

L. S. WISE & CO., 14 Pirie Street,
ADELAIDE. Cent. 8I8.
CARLYLE & CO. LTD., 915 Hay
Street, PERTH. B937I.

NEW ZEALAND:

SWAN ELECTRICAL CO. LTD.,
Wellington, Christchurch, Auck-
iand, Dunedin.

GILES & ELLIOTT LTD., Wel-
{ington.

FUN FOR ALL

WITH THE BRS R-12-D
RECORDER & PLAYBACK UNIT

Your hobby can provide fun for all the family when you
"cut" and "play" your own recordings with a BRS R-12-D
unit. Recordings of your children, your favourite pro-
gramme, musical items at parties, surprise recordings of
friends, can all be produced with volume and quality
equal to commercial discs. Easy to operate and easy
to install, the BRS R-12-D unit will provide you with a
hobby that all can admire and in which all can share.

THE BRS R-12-D UNIT makes and plays its own records. Plays
ordinary commercial records. |s easily fitted to any standard Radio,
Radiogram or amplifier. Provides 2-speed recordings—331/3 or 78
r.p.m. So simple, even a child could operate it. No adjustable
parts necessitating service. Maintains its characteristic high quality
for years.  Microgroove attachment now available—doubles the
playing time. With Microgroove you can record up o 24 minutes
on a 12" disc.

BYER INDUSTRIES prvim,

8 DORCAS STREET, SOUTH MELBOURNE, VICTORIA.




Careers are waiting for yoR I . ..

RADIO - TELEVISION!

There are NOT ENOUGH thorcughly trained men
to fill the existing “key jobs” in radio-television—
the most rapidly expanding industry in Australia.
This means opportunity for the man who will face
facts—and realise that his future depends on train-
ing.

THIS IS YOUR CHANCE to join the ranks of the
skilled technicians—the men who earn big money
in radio and television. If you have the desire
to succeed I can help you attain your ambitions—
just as I have helped thousands of other men.

. PREVIOUS KNOWLEDGE UNNECESSARY. You
don’t need previous experience in radio, or a high
education standard to make a success. I will teach
you from “the ground up,” so that you will have
all the qualifications to start in business on your
own or to be a Design Technician, Sales Service
Engineer, Radio-Television Technician, etc. There
are unlimited opportunities—if you have the right
training.

AUSTRALIAN

{ Please send me (without obligation
RADIO_COLLEGE §{ on my part) vour free book “Careers
in Radio and Television.”
[ |

PROPRIETARY LIMITED [ NAME
' ADDRESS

E. S. & A. Bank Building,

Corner Broadway and City Rd., Sydney. L-
Phone: M6391-M6392.

F--

Dear Sir,

LEARN AT HOME—OR AT THE COLLEGE. You
can train at home as thousands of other successful
students have done over the past 20 years, or attend
the Night Classes in the A.R.C. Workshops. Either
way your training will be thorough. This is a
practical course, easy to follow and intensely inter-
esting.

EARN EXTRA MONEY while you learn! That is the
experience of most students. Many A.R.C. students
find that they can earn up to £10 a week doing
“spare time” jobs. There is a shortage of com-
petent radio service men—and your A.R.C. train-
ing enables you to quickly take on spare time work.

YOU OWE IT TO YOURSELF to find cut all about
the opportunities in Radio-Television. Without
cost or obligation I will send you my 20-page book
“Careers in Radie-Television,” which will open your
eyes to the rewerding possibilities that are open
to you. .

Send now for free booklet ! . .. —
l To L. B. Graham (Principal),




