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This is the third popular radio
quiz to test your general radio
knowledge. To obtain your rat-
ing take 10 points for each ques-
tion answered correctly, and 5
points if only half right.

As a guide to your ability, the
scores are: Beginner, 50% and
under, Experimenters and Service-
men 50 to 75%, Experts 75 to
95%, and over 95% genius.

Q. 1.—To commence with, here is an
easy one that should give you full marks.
Which of the following abbreviations does
not refer to the covering of a wire?
Careful, now.

(a) DSC.

(b) SCE.

(¢) SSC.

(d) DCC.

(e) SSE.

(f) ESE.

Q2—No doubt you have all heard the
story low the electrician determined
whiclh was the live wire by letting his
assistant pick it up. Ilowever, it is notl
generally known that one way of identify-
ing the positive and negative DC leads
is to place them in a glass of water.
The bubbles will then arise from—

(a) Both leads.

(b) Positive lead.

(c) Negative lead.

(d) Ncither lead,

Q.83.~Although the single ended type
of wvalve is assuming greater importance
there are still many wvariclies around
having the cap at the top of the valve.
The connection Lo this cap is always the
one for—

(a) Internal shield.

(b) Cathode.

(¢) There is no gencral rule,

(d) Plate.

(e) Control grid.

(f) Scrcen grid.

Q.4.—Most technical articles at some
lime or another make reference to the
use of shielding in receivers. The main
purpose of this shielding is to—

(a) Rcduce interstage coupling.

(b) Keep the dust out.

(¢} Prevent the “know-alls” from tam-

pering with the works.

(d) Keep the oscillator from radiating

any interfering signals.
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Q.5.—Usually articles dealing with hi-
fi radio equipment mahe mention of the

volume expander. The purpose of this
is to—
(a) Increase the volume on all stations.
(b) Increase the apparent volume of
soft passages in reproducing voice
or music.
(c) Make weak stations come in with
more volume.
(d) Increasc the apparent volume of
loud passages in reproducing voice
and music. -

Q.6—If you were asked to obtain a
crystal suitable for use in making «
microphone, you would buy—

(a) Carborundum crystal.

(b) Galena crystal.

(¢) Quartz crystal.

(d) Rochclle salt crystal.

(e) Silicon crystal.

(f) Piczo-electric crystal.

Q.7—The term “Ohmic Resislance”
applies specifically to—

(a) Resistance to high frequency cur-

rents.

(b) Direct current resistance.

(c) Resistance to any form of current.

Q8 —Lven if some of the previous
questions have proved a trifle hard, you
should at least hknow that a secondary
cell is—

(a) A dry “B” battery.

(b) Any storage battery.

(c) A small battery used to boost up

the voltage of a primary ccll.

(d) A “C” battery connected to a tap

on the transformer sccondary.

Q9. —~Ignoring any inherent advantages
or disadvantages, which 1ype of contact
between a shaft and bearing gives the
best electrical connection—

(a) Pligtail.

(b) Sliding.

(c) Wiping.

(d) Rolling.

Q.10.—~This one should be a “cinch”
to the radio serviceman or experimenter.
Simply select the metey scale indicated
in the first column that vou would use
to muake the measwrements indicated in
the second column.

Col. 1.

(a) 0-50 ohms.

(b) 0-50,000 ohms.

(¢) 0-10 volts DC.

\\\

(d) 0-10 volts AC.

(c) 0-1000 volts DC.

(fy 0-1000 volts AC.

() 0-10 ma.

(hy 0-10 amps. AC.

Col. 2.

(A) Rectifier output voltage.

(B) Filament voltage, battery receiver.

(C) Voltage drop across bleeder.

(D) Bleeder resistance.

(E) Filament rheostat, battery receiver.

(F) Voltage secondary power (rans-
former.

(G) Output to speaker voice coil.

(H) Scrcen grid current in RI scction.

Q11 —Which system of sound record-

ing is likely to have the absolute mini-
mum of surface noise—

(a) Vertical disc recording.

(b) Photo-clectric tape recording.

(¢) Lateral disc recording.

Q.12.—-The wusual automalic volume

control on your home receiver works by—

(a) Permitting some of the energy to
leak from the aerial to the ground.

(b) Controlling the bias on the a-f
grids.

(¢) Controlling the bias on the r-f
and/or i-f grids.

(d) Changing the plate voltage of the
detector.

Q.18.—4 wave trap is—

(a) A circuit which helps to eliminate
unwanted signals.

(b) A part of the circuit which en-
ables messages to be stored whilst
the operator is absent.

(¢) A super-aerial system which picks
up weak radio signals.

Q.14.—Probably you have many times

heard all about electron flow in an ex-
ternal circuit, but inside a radio valve
the electrons move from—

(a) plate to cathode.

(b) grid to cathode.

(c) grid to plate.

(d) cathode to plate. .

Q.15.~In the following list one of the

items is out of place. Can you find it
and tell why?

(a) Bleeder.

(b) Trimmer.

(c) Oscillation suppressor.

(d) Potentiomecter.

(¢) Volume control.

(f) Rheostat.

(Fer Answers, see page 48.)
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THE SEARCH FOR URANIUM AND —

eiger - Wd//er -Counfem

BY MAURICE M. LUSBY, B.Sc., B.E.

The presence and identification of radio-active substances
such as Uranium can be readily determined by the use of a

suitable radiation detector unit.

Typical of such equipment

is the Geiger-Muller Counter, the operation of which is

discussed in this article.

The announced intention of the Com-
monwealth Government to pay large re-
wards for the discovery of workable de-
posits of Uranium Ores does more than
merely highlight the importance to the
Nation of the Power Metals—Uranium
and its neighbours.

Running below these dramatic calls to
the people to find Uranium, serious tech-
nical people may detect an urgent note
calling on them to suspend temporarily,
nebulous ideas of so called atomic eras
and to get down to the practical business
of recognising the substance—The Ore—
the beginning of it all.

In the full and complete recognition
of Uranium and its ores, at least three
branches of Science are involved. The
Geologist can go a certain distance, but
he can go a lot further and more quickly,
with the aid of the Electronics Engineer.
The Nuclear Physicist, who has the last
say also uses the Electronics Engineer—
and in fact cannot work without him.

What we are saying is that, in bringing
the Uranium business to its real starting
point, the Electronics Engincer plays a
most important role, in fact he is indis-
pensible. But he needs to brush up on
a bit of geology—to study the funda-
at that time was brought back into use

—THE AUTHOR

MAURICE M. LUSBY graduated
from the Sydney University, B.Sc.
1935 ond B.E. 1937 with Hon-

ours in Electrical Engineering.
Since graduation he has been
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Since the war he has been
back with Westinghouse Rosebery
heading up special developments
in industrial electronics.

mentals of nuclear theory—and then to
concentrate on his own specialty—the
electronic aids to nuclear engineering.

Much has been written about the
fundamentals of the atomic nucleus—even
the paper boy, the milkman and the
taxi-driver can put a viewpoint on the
subject. Geological data, and electronic
aids have been apparently lacking in
news value—and consequently passed over
by the popular press.

It is timely therefore that something
be said of these vital factors.

" Uranium Ores—two types.

Uranium is rather sparsely distributed
in the Earth’s crust. It occupies no more
than four parts per million although it
occurs in over a hundred natural min-

erals. The important ores are two—
Pitchblende and Carnotite.
Pitchblende contains the oxide of

Uranium U, O, (uranoso-Uranic Oxide)
in yields up to 80 per cent. Pitchblende
is brown to black in colour with a pitch-
like lustre due to Uraninite. Large de-
posits exist in Bohemia and Saxony in
Europe. It exists also in parts of North-
ern Canada.

Carnotite, is recognised geologically as
a canary-ycllow impregnation of sand-
stonce. This ore, which it is suspected
may be found in Australia, is scattered
over a few of the minerally rich states of
U.S.A.—Arizona, Colorado and Utah.

It is intcresting to note that Uranium
metal was not in any great demand by
industry prior to the War. In 1939
US.A. produced only 30 tons of com-
mercially refined Uranium. It was used
as a colouring agent for glass and pottery
and in certain high speed steels where it
behaved similarly to Vanadium. Strange-
ly enough it was investigated early in the
century as a possible material for lamp
filaments but eventually discarded in
favour of tungsten. The same plant used

during the war to supply Uranium of
high purity for atomic research.

Uranium Emanations
Assist Search,

In common with the naturally occur-
ing Radio-Active elements, Uranium is
unstable: its nucleus is constantly throw-
ing off particles—slowly becoming trans-
muted into successively lighter elements
down the scale of atomic weights. Actu-

aRaZ0b

Fig. 1.—Successive emanations of alpha and
beta particles transform Uranium into a stable
form of radium through fifteen stages.
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Fig. 4—Two types of quenching’ circuits—
on the ieft the Neher-Pickering circuit and
on the right the MNeher-Harper circuit.

the next particle to be detected, and so
on.

Two typical quench circuits are shown
in figure 4 (a) and (b). In 4a the nor-
mally conducting triode is cut off by the
collection of negative charges on the
counter tube wire connected to its grid.
Quiescence is established when these
charges have had time to leak away via
the grid leak. In 4(b) the triode is not
normally conducting but the gathering
negative charges on the wire are con-
nected to the anode of the triode where
they reduce the potential to the conduct-
ing condition and the triode momentarily
short circuits the Geiger-Muller tube thus
restoring quiescence.

We have seen how a radio active par-
ticle crecates ions which collect on the
clectrode of a Geiger-Muller tube, and
how a quench circuit restores the G.M.
tube to normal. From the quench tube
pulses can be taken for further studiecs
using special circuits.

The simplest terminal circuit would be
an audio amplifier and loud speaker. A
click would be heard each time a particle
enters the G.M. Tube, the rate of clicking
indicating the concentration or ncarness
of the radio active material.

In laboratory work more elaborate
counters and rate indicators arc used.
Counting circuits generally use the well-
known multi-vibrator circuit. To cope
with very large counts “scaling” is used.
Thus a “scale of ten” counter would be
one which gives out one pulse for every
ten received. This could feed another
scale of ten circuit to yield one pulse for
every hundred initially produced and so
on. The simple multi vibrator circuit
could be used as a scale of 2 when ar-
ranged to give output for every second
ingoing pulse. A scale of ten can be
built with ten tubes in a ring. When
pulsed, the pulse will flip one tube
more around the ring each time, ten
pulses being required before the last tube
is flipped.

Field Survey Instruments.

Instruments are made for sale com-
mercially for field survey work. Such
instruments should be portable and self
contained with power supply. A con-

venient field survey outfit would consist -

of a Gceiger-Muller tube, quench circuit,
audio amplifier and speaker with power
supply. A block diagram is given in
figure 5. The power supply for the G.M.
tube would present the greatest problem

of portability as at least 1,000 volts is
usually required. As the watlage re-
quirement is low, a special vibrator cir-
cuit might provide a solution to this
problem.

Great Opportunities Exist.

There exist great opportunities in this
country for scientifically equipped pros-
pectors searching for Radio active ma-
terials. Now that the quest for Uranium
has developed into a race between nations
and even the polar regions are being
overrun by competing interests, the im-
portance of major discoveries on our own |
home soil should be obvious. It is the
responsibility of all who are capable of
contributing to this search, to equip
themselves technically, for chance eventu-
alities, quite apart from the deliberately
programmed surveys which are going on
behind the scenes. Electronic engineers
and amateurs can help and should be in
readiness to do so.

G Tum

QuENTH uNIT

AUDIO aMPLIFIER _.U '

Fig. 5.—The requirements for a field survey
fonisation detector are given in this block
diagram.
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The output is filtered in the normal man-
ner by means of the filter choke and asso-
ciated filter condcnsers.

Special Care Necessary.

It should be realised that a vibrator
power supply unit is much more critical
in design than the AC counterpart, and
for this reason, special care should be
taken with the wiring up. At this stage
we would say that if you have not had pre-
vious experience with this type of cquip-
ment, then make sure you have a tech-
nical adviser on hand to assist you where
possible.

Due to the nature of the vibrator unit,
transient voltages and currents are gene-
rated by the rapid make and break type
of circuit, and these can be easily picked
up by any long leads or other wiring,
amplified through the circuit, manifesting
themselves in the form of interference
commonly referred to as “hash”.

Although in this circuit most precau-
tions have been taken to eliminate this
form of trouble, it should be realised that
this interferecnce problem will vary with
cach unit built up, and consequently no
set of rules can be formulated for its
removal.  In circumstances such as these
we can only reiterate previous statements
of keeping all lcads to a minimum, mount-
ing the various components as close as pos-
sible to the assocdiate dircuits.

Layout Considerations.

The gencral layout of the varions com-
ponents can be seen from the accompany-
ing photographs. The power transformer
is mounted in the centre of the chassis, the
actual placing of this being optional. In
the original model, an eflort was made to
keep the overall dimensions to a mini-
mum, without any overcrowding of the
compongcnts.

To achiceve this result the transformer
was mounted below the level of the chassis
on a metal plate riveted in position. How-
cver, for those who may not wish to go
to this cxtra trouble, then it is quite
satisfactory to bolt the transformer direct
to the chassis. In cither case make sure
that rubber grommets are fitted to the
holes carrying the various leads, so as to
prevent any {raving and possible short cir-
cuits.

The vibrator cartridge and 6X5-GT are
immediately on the right of the trans-
former. One word of caution here — make
sure a wafer type socket is used for the
vibrator, so as to prevent the outer casing
being carthed to the chassis. This is a
very necessary precaution, since, in some
types of vibrator cartridges, this outer case
may become “alive”— not very dangerous,
but still enough to give you a sharp jolt.
So make sure of this point, and, if in
doubt, cut a small cardboard ring and

slip it between the cartridge and socket.
Also ensure this socket is shock mounted
on rubher grommets.

The 68]7-GT and 6V6-G'T' are mounted
along the back edge of the chassis, with
the output transformer immediately in
front. Underncath the chassis the filter
choke is mounted on the power trans-
former submount panel, with the two
filter condensers close by, Tor clearness
some of the other components are marked
in on the underncath chassis photograph,
and this should be referred to for the
actual location ol parts.

Wiring Up.

The wiring up of this unit is not par-
ticularly difficult and reference o the
photographs will clearly show the location
of most components.  The various pre-
cautions to reducc the interference prob-

“lems usually associated with vibrators can

be seen in the circuit diagram.

As the heater circuit is frequently a
radiator of high Irequency “hash”, the
input hot lead is passed through an RF
choke right at the point of its entry into
the chassis. This choke is also bypassed to
carth with a .5 mfd condenscr. It should
be noted that the choke in this circuit
should be wound of a heavy gauge wire
(14 to 16 gauge) so as 1o keep the d-¢
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The necessary chassis dimensions are given in this drawing. Note the optional mounting for the power transformer.
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SYDNEY

It is safe to say that the average

radio owner takes a more direct interest
in his valves than in any other com-
ponent of his receiver. The technical
make-up of the chassis generally is a deep
dark mystery to him, but when he wants
valves he wants PHILIPS valves.

He has learned by experience and by
instinct that he’ll get maximum trouble-
free performance from a Philips valve.
He knows that he can fit it and forget

it. That is why, with the rapid expansion
of the radio market generally, the
future of the retailer of Philips Valves is
positively assured. His sales curve
cannot fail to rocket to a new

“high”—and to stay there!

PHILIPS

VAL VES

PHILIPS ELECTRICAL INDUSTRIES OF AUSTRALIA PTY. LTD.
MELBOURNE ADELAIDE PERTH BRISBANE
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For The Serviceman—

A VERSATILE SIGNAL TRACER

The signal tracer is a valuable servicing aid to the successful

serviceman. This description of a small portable unit, now

available in kit form from the FN Radio and Electronic Co.,

should be of interest to many such servicemen.

Nowadays with the accent on speedy
radio servicing the usual point-by-point
method of static voltage and current
measurements carried out by the average
serviceman is hardly in keeping with
modern ideas on the subject.

Whilst this method of servicing may
have some merits in that it provides a
ready means of checking a stage for cor-
rect operaling potentials, ectc., it is still
a very slow process usually necessitating
the removal of the chassis from the
cabinet. In addidon, the system of volt-
age and current measurement is not com-
pletely dependable, since it is possible
for any number of defects to exist in a
particular circuit without in any way
altering the operating potentials, currents
or d-c resistance values.

Because of these inherent disadvan-
tages, it is now generally conceded by
progressive and  successful radio service-
men that the simplest and most logical
approach to the problem of diagnosing
radio receiver defects is by the principle
of signal (racing. The rcason for this
attitude is not difficult o understand;
for here we have the means of readily
following the input signal through the
receiver, stage by stage under operating
conditions, thus enabling the defect
to be quickly localised and identified.

Since one of the major objections Lo
signal tracing has centred around the
amount of equipment a serviceman can
conveniently carry, the general trend has
been to simplify the design and  con-
struction  of such units.  As a result
the average signal tracer used for radio
servicing has now become a small, com-
pact instrument performing onc or more
functions, so as 1o simplify as much as
possible the tracing of the signal through
every section of the receiver.

Main Requirements,
The main requirements of a signal

tracer may be briefly summarised as fol-
lows: First and foremost it must he able

26

to indicate the presence (or absence) of a
signal in every successive stage of the re-
ceiver circuit. It must Dbe sensitive
cnough to give a usefully loud response
of signals from the aerial terminal to
the voice coil, as well as indicate con-
clusively the presence, absence and mag-
nitude of the superhet, oscillator voliage,
AVC voltage, etc.

In addition it should not load the re-
ceiver circuit under test so heavily as to
upset performance and perhaps mask out
the trouble being sought. To be com-
pletely versatile it should give both visual
and aural indication, and thercfore con-
tain a rectifier to convert the r-f signal
into an audible a-f output. It should
not require any tuning in opcration and
to sum up—must function with the essen-
tial simplicity and speed of an ordinary
DG voltmeter.

In view ol the foregoing remarks the
signal tracer described in this article em-

bodies most ol the requirements listed

by providing an r-f, i-f and a-f vacuum
tube voltmeter and at the same oflering
an audible ¢heck on the signal quality
by means of the loudspeaker, thus per-
mitting maximum flexibility with in-
creased  sensitivity.  Although no  pro-
vision has been made for the measurc-
ment of vollagcs, since in any case most
servicemen already own some form of
multitester, the meter does provide a
suitable relative strength indicator, which
is particularly valuable when checking
stage gains.

The Circuit,

The circnit ulilised is  particularly
simple and consists cssentially of a grid
leak VI'VM and a single stage ol a-l
amplification.  The detector section con-
sists of the I'T4 miniature 1.4 volt valve,
connected as a triode, with a .0002 mfd

The compieted instrument is fitted in an attractive crackle grey metal case.
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CURVED PATH
OF SIGNAL

STRAIGHT LINE PATH

uNzczxvm

Fig. 2.—This diagram shows the refraction
path of an F-M signal.

TRANS
MITTER

straight-line path or the line-ofsight path
for dependable F-M reception.

The range of a station,
only the straight-line path depends upon
the heights, Ht and Hr of the trans-
mitting and receiving antennas respee
tively.

According to the formula: Maximum
distance for straightline path = 123
(VHt 4 VHr), where the antenna
heights are in fect and the distance is
in miles.

considering

If atmospheric refraction is considered,
the distance is increased by a factor of
1.25 to 1.85, depending upon the atmos-
phere’s refractive index, K. In Fig. 3
there  are several curves showing  the
effect of antenna heights and atmospheric
refractions upon the direct linc-of-sight
transmission.  With the exception of the
path, all curves are calculated on the
basis of (he ecffective range being in-
creased by a factor 1.3 because of re-
fraction in the earth’s atmosphere.

In Table 1 appears a chart giving the
range for several transmitting antennas
in excess of 1,000 ft. It is of interest
to note that when one antenna is high
(usually the transmitting antenna) and
the other relatively low, a given numbher
of feet increase in cither antenna is much
more cffective in increasing the range it
it is applied Lo the Jower antenna. This
may not at first be apparent until we
reconsider the fact that the linc-of-sight
range is dircctly proportional to the
square yoot of the height of cither
antenna.

For example, if one antenna is 10 ft.
high and the other 1,000 ft. high, the
straight-line path in miles will cqual:
D =123 (V10 4 v 1000)

= 123 (3.16 + 31.6) = 42.75 miles.

Now suppose we increase the height of
the lower antenna by 90 ft.. the straight-
line path will now be:

D = 1.23 (V100 4 Vv 1000)

= 123 (10 + 31.6) = 51.8 miles.

Now suppose that instcad of increas-
ing the lower antenna by 90 ft. we had
increasedd the higher antenna by 90 ft.,
the straight-line path would have then
been:

D =123 (V10 + v 1090)
= 1.23 (8.16 4 33) = 44.5 miles.

From the foregoing cxample, it is
obvious that since receiving antennas
are relatively Jow and transmitting

antennas relatively high, that increasing
the height of the receiving antenna is
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much more cflective than increasing the
height of (he transmitting antenna an
equal amount. Therefore, the import-
ance of placing the recciving antenna as
high as possible when the receiver s
Jocated a considerable distance from the
ransmitter, can now be vealised.

Polarization of Antenna.

Since a radio wave consists of mag-
netic  and electrostatic  fields at right
angles to cach other, the polarization of
a radio wave simply means the relation-
ship of the clectrostatic field with respect
to the carth, as (he radio wave (ravels
into space. 1f the clectrostatic ficld is
vertical with respect to the earth, the
radio wave is said o be vertically
polarized. 1f the clectrostatic  field s
horizontal with respect to the carth, che
radio wave is said to be horizontally
polarized. If the arms of a dipole trans-
mitting antenna arc vertical with respect
to carth, then the antenna is said to he
polarized vertically and for maxiniun
induced voltage the receiving antenna
should also be verticaly polarized, i.c.,
the arms of the receiving dipole must be
vertical with respect to carth.

L the arms of the transmitter dipole
are horizontal with respect to the earth,
then it will send out a horizontally
polarized wave and, therefore. for maxi-
mum signal pickup the receiving antenna
should also be horizontally polarized.

It has been found that a horizontally
polarized receiving antenna is lIess sus-
ceptible to  ignition noise and other
clectrical interference and, conscquently
most I-M  transmitting  antennas  send
out a horizontally polarized wave.

Response Characteristics
of the Dipole Antenna.

The solid curve of Fig 4 illustrates the
horizontal directivity of a horizontal
dipole antenna. As shown, the signal
pickup is greatest when the signal ar-
rives in a direction that is at right angles
to the broad side of the antenna. In
other words, for maximum signal pick-
up. the broadside of the antenna should
be pointed in the direction in which
the signals arc arriving from, i.c., toward
the transmitting antenna.
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Fig. 3.—These curves show the effect of
anterna heights and atmospheric refractions
upon the line-of-sight transmission.

An inspection of the plot shows that
in the direction along the axis of the
antenna the signal pickup is practically
zero.  Use can be made of this fact in
locations having a high-noise level by
rotating the antenna so that its axis
points in the direction from which the
noise signal is arriving. Such an oricn-
tation may decrease the signal pickup
somewhat since the broadside of the
antennia may not be  pointing  exactly
in the direction of the arriving M sig-
nal. but will be very bencficial because
of the very great reduction in noise
signal pickup.

As shown by the plot. the horizontal
dipole responds equally well to signals
arriving in cither direction that are at
right angles to  the broadside of (he
antenna, and under certain conditions
this is undesirable.

Noise Source.

For instance, if (here is a noise source
ncar the antenna such that the noise
signal from it arrives in a direction that
is just the opposite from that of the
arriving F-M signal, as shown in Fig. 5,
it will greatly reduce the signal-to-noisc
ratio which may result in poor recep-
tion. This undesired condition c¢an be
greatly reduced by making use of a re-
flector.

Table 1. This chart gives the range of several antenas in excess of 1000 feet.
Hr is ihe height of the receiving antena.
With Atmospheric
Straight Line Refraction, Hr Hr Hr Hr Hr
Height Path K—1.3 . 290’ 40’ 100” 200" 401*
1,250 44 57 64 67 73 79 89
1,500 48 62 9 72 78 85 94
2,000 55 72 79 82 38 94 104
3,000 68 88 95 98 104 111 120
4,000 78 101 108 111 117 124 133
6,000 95 123 130 133 139 146 155
10,000 123 160 167 170 176 183 192
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Fig. 4.—Horizontal radiation pattern of a
dipole.

A reflector is simply another rod which
is placed parallel to and in back of the
receiving dipole.  The reflector clement
is usually about 5 per cent. Jonger than
the receiving dipole and is placed about
L wavelength in back of the receiving
dipole with a resulting gain in signal
pickup of about 3 db in the direction
in which the broadside of the recciving
dipole is pointed; a half-wave dipole with
a reflector is shown in Fig. 6.

The dircctional  characteristics  are
illustrated by the dashed curved in Iig.
4, and, as shown results in strengthening
the desired signal and also in grecatly
réducing any interfering signal that cormncs
from a direction which is directly in back
of the receiving dipole.

When a reflector is added to the regu-
lar dipole it increases the antenna direc-
tivity considerably. so that the orientation
of the antenna array with respect to the
direction of the incoming signal is a
rather critical adjustment for optimum
results. When installing antennas of this
type it is usually advisable to check the
results of rotating the antenna by listen-
ing to the recciver. This normally re-
quires two men (o make the installation,
onc on the roof at the antenna and
the other at the rcceiver, with an inter-
com. system to relav two-way messages.

Transmission Lines.

A transmission line is used to transter
power with a minimum of loss fromn its
source to the device in which the power
is to be unscfully cxpended. At r-f where
cvery wire carrving r-f current tends to
radiate cnergy in the form of clectro-
magnetic waves, special design is neces-
sary to minimise radiation and thus per-
it as much as possible of the input
power Lo be delivered to the receiving
cnd of the linc.

There are various types of transmission
lines in use, namcly, the open-wire line
which consists of two parallel wires inain
tained at a fixed spacing of a few inches
by insulating spacers; the twisted-pair line
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which consists of two rubber-insulated
wires twisted together to form a flexible
line; the coaxial or concentric line which
uses a wire conductor centred inside of
a metal tube which is used as the outer
conductor; the flexible coaxial line which
uses solid insulation between the inner
and outer conductors, instead of spacers
or beads, with the outer conductor he-
ing made of copper hraid rather than
solidd tubing so that the line will be
flexible; the shielded pair balanced o
ground which consists of two parallel
wires maintained at a fixed spacing by
solid insulating around which is an outer
shicld of copper braid.

Twisted and Parallel Lines.

The open-wire line has a fairly low
attenuation loss per wavelength, but due
to its rather high surge impedance it is
more diflicult to balance out extrancous
signal pickup. The most usual method
of transferving  the signal from the
antenna to the recciver is by means of
a low-impedance twisted or parallel pair
transmission line, which has a surge im-
pedance of about 100 to 800 ohms. An
ordinary twisted pair line is not satis-
factory for this purpose since it prob-
ably will not have the correct surge im-
pedance and will also probably have a
high attenuation loss.

A special type of twisted or parallel
pair line is made for this purpose, having
the correct  surge impedance and (he
proper kind of insulating material to
keep the attenuation losses as low as pos-
sible, even after being exposed o the
clements.  However, even the Dbest line
has a fairly high attenuation loss, about
3 db per 50 ft. of length at 100 mc. A
twisted or parallel pair transmission line
is usually satisfactory for distances up to
about 100 {t., but for distances beyond
this it is advisable to use onc of the
low-loss transmission lines, such as the
coaxial line or the shielded pair bal-
anced to ground.

Impedance Matching.

In the forcgoing paragraph. mention
was made of the surge impedance of a
transmission line. The characteristic or
surge impedance of a line is not deter-
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Fig. 6.—A half-wave dipole fitted with

reflector to improve signal to noise ratio.
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mined by the ohmic resistance of the
conductors, but by the construction of
the line and is equal to the square root
of the ratio of inductance (o capacity
per unit length of line; thus Zo = v L./C.

Therefore, every transmission line has
a characteristic or surge impedance, which
acts as a pure resistance, the value of
which depends on the construction of
the line.

If a transmission line is terminated in
its characteristic or surge impedance it
is cquivalent to an infinitely long line
and there will be no standing waves or
reflections along the line and the line is
said to be non-resonant. ‘The input end
of a transmission line that is terminated
in a resistance equal to its surge imped-
ance will appear as a pure resistance
having a value cqual to the characteristic
or surge impedance of the line.

However, if the transmission line is
not terminated in a load that equals the
surge impedance of the line, then there
will be standing waves produced along
the line which may result in a serious
loss of signal between the antenna and
the receiver, depending upon the amount
of mismatch between the load impedance
and the surge impedance of the trans-
mission line.

For maximum transfer of power from
the source to the load, it is necessary
that the load -impedance be equal to
the source impedance. When the average
resistance at the centre of a halfway
dipole varies from about 72 to 100 ohms
the antenna input circuit of the receiver
Is designed for an impedance of about
100 ohms, so that there will be a maxi-
mum transfer of energy from antenna to
receiver.

The transmission line is usually bal-
anced to ground by means of a centre
tap on the primary of the antenna trans-
former so that any noise signal picked
up by the line will cancel out.

From the foregoing it is evident that
for the maximum transfer of signal from
the antenna to the receiver it is neces-
sary that the surge impedance of the
transmission line match the input imped-
ance of the receiver at least fairly closely,
and also that the input impedance of
the transmission line match the imped-
ance at the centre of the dipole.

{Continued on page 46.)
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FOR THE EXPERIMENTER

Audio Oscillator.

This circuit may be used as an audio
signal generator or code oscillator. Any
centre tapped speaker transformer may
be used for the inductance, whilst any
triode or pentode (connected as a tri-
ode) is suitable for the valve. The fre-
quency is adjusted by the use of the .5
meg. potentiometer in the grid circuit.

Ol

AN
\

+—

VA

The audio oscillator circuit. Any triode or
pentode connected as a triode will operate
satisfactorily.

Repairs to Volume Controls.

Sometimes volume controls that are
noisy when rotated can be repaired Dby
“pulling”  the shaft outwards. This
holds the wiper tightly against the ele-
ment. A permanent cure may be af-
fected by Lwisting a picce of wire of
about No. 22 gauge around the shaft at
the neck of the bearing as shown in the
drawing.

TWIST
WIRE

Twisting a piece of wire around the volume
control shaft will often cure a ""noisy’ control.
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Dip Soldering.

For anyone using a solder pot for
repitition sweating of cable ends, lead
tips, ctc., here is an idea to prevent
“scum” forming on the surface of the
molten solder. The accumulatien of this
film can be reduced by floating a layer
of powdered charcoal on top of the mol-
ten metal.

A Ll-inch layer will sufficc for muost
purposes and this will allow the work to
be dipped without any charcoal adher-
ing to it. The charcoal will not tarnish
the work, but make sure only wood
charcoal is used as the bone. variety
usually contains impurities.

65y

g

This is the method of connecting the 5.0 and
2.5 volt windings to obtain 6.3 velt output.

2.5 Volt Heaters.

Many good scts in usc nowadays arc
a headache to the average radio service-
man because of the irreplaceable 2.5 volt
valves used in the circuit.

Whilst similar types arc available in
the 6.3 volt counterpart, most old scts
using the 2.5 volt scries have no 6.3 volt
winding on the power transformer.

The simplest way out of this difficulty
is as follows: Replace the 80 with a
6X5-GT. This then frees the 5.0 volt
winding which is connected in series with
one half of the 2.5 volt winding. This
gives an output voltage of approx. 6.4-
6.5 volts which is quite suitable for the
6.3 volt valves as well as the 6X5-GT
rectifier.

Voltage Doubler Detector.

This voltage doubler circuit gives
greater AVC control voltage and as well
as an increase in signal voltage. Conse-
quently it is an advantage in some cases
over the usual diode deteclor circuit.

AVC /.
6/‘7’6 T *05
+O005

d

This voltage doubler detector circuit give
increased signal! and AVC voltages.

Simple Intercommunication
System.

A good inlercommunication unit can
be made up using two 3 inch speakers.
The speakers of modern design have ex-
ceptionally good magnets and will work
with quite usable volume for distances
up to 100 feet.

Fach unit may be mounted in a dis-
carded clock case which makes an at-

tractive unit for the desk.
D:Bi S E j
A simple intercom, system can be wired up

using two modern permag. speakers.
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By

HARRY N. EDWARDES, B.Sc., B.E.

In this second article of the series, the ever important sub-
ject of oscillator operation and requirements from an U.H.F.
point of view are discussed in some detail.

Any U.HLF. system, whether it be a
communication link or radar, consists
essentially of a transmitter, transmission
line (comprising feeders, aerial and the
ether) and a receiver. The transmitter
is a source of U.H.F. energy, usually at
a high level, and it may be either a
single power oscillator stage, an oscil-
lator driving a “straight” power amplifier
or an oscillator followed by frequency
multiplier stages and a power amplifier.
Invariably some form of modulation is
applied to the carrier produced by the
U.HF. generator. For example, square
pulses are used in Radar while video
signals are applied to the carrier in Tele-
vision.

The particular arangement employed in
a transmitter depends upon the power
output necessary for the system, the
tubes available for the frequency, the de-
sired frequency “stability,” and the type
of modulation to be used. Where high
stability is required in order to facilitate
the tuning of the receiver, or in order to
keep within an allotted band, a low
frequency crystal master oscillator fol-
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lowed by multiplier and power amplifier
stages is employed.

Oscillator Applications

Since superhcterodyne receivers are
invariably used in U.HLF. applications a
U.H.F. local oscillator is necessary. This
is a low power source, and generally
consists of only one stage. Crystal con-
trolled local oscillators are often used,
whilst in most centimetre radars, auto-
matic frequency control of the Jocal
oscillator (invariably a klystron) is a
standard feature. A smooth and con-
venient tuning control and good stability
are requirements for local oscillators.

Other applications of U.H.F. oscil-
lators are in signal generators for re-
ceiver and other testing, and in test
oscillators for acrial pattern measure-
ments and impedance measuring equip-
ment, such as Q-meters and standing
wave indicators. The powers involved
in these applications are very low (of the
order of a few hundred millawatts) and
the stress is on frequency stability and
constancy of frequency calibration, pre-
cautions being taken against the effects
of temperature changes and radiation
leakage.

Although the requirements of U.H.F.
amplifier tubes and circuits are very
similar to these of oscillators, it is pro-
posed to deal mainly with the latter in
this article.

The most important part of any U.H.F.
source is the vacuum tube or valve, and
in this respect progress has been along
two main lines: Firstly, the improvement
of the triode fecdback oscillator tube as
well as other tubes suitable for power
amplifiers, and, secondly, the develop-
ment of special tubes such as the klystron
and magnetron. These latter will be the
subject of a future article. The factors
affecting the design of other tubes for
U.H.F. will be discussed here; various
tubes will be described and the circuit
and associated techniques dealt with.

IDEAL
TRIODE

GRID
TERMINAL

FLATE
TERMINAL

CATHODE

TERMINAL

Fig. 1.—Equivalent circuit of a triode at U.H.F.

Design Factors of U.H.F. Tubes.

A radio frequency oscillator is a device
for producing steady periodic oscillations.
The essential components of any oscil-
lator is an amplifier, the output of which
passes into a network which controls the
frequency, as well as supplying a com-
ponent of suitable phase which is fed
back to the input of the amplifier. Thus
an oscillator is an amplifier supplying
its own input RF power. Energy is ex-
tracted from the DC supply and trans-
formed into RF energy in the output

A conventional triode will oscillate
satisfactorily up to about 10 Mc/s. At
higher frequencies operation is condi-
tioned by various factors:—

(I) The capacity and inductance of the
tube elements.

(2) Power losses due to the dielectric
material of the tube base, skin effect
in the conductors and radiation from
the circuits.

(3) Transit time of electrons from grid
to plate.

The interelectrode capacities and in-
ductance of the leads which are con-
nected to the tuned circuit add to the
reactancce of that circuit and hence set
an upper limit to frequency correspond-
ing to the tube capacity and inductance
alone. Large capacities in the tank cir-
cuit will allow heavy circulating currents
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Fig. 2.—A representative group of valves used in U.H.F. equipment.

causing power to be lost in the circuit
resistance.  For example, every 1 uuF of
capacity in the tank circuit of an oscil-
lator with 1,000 volis R.F. across the
tank circuit gives rise to a circulating
current of 2 amps. Tor this reason alone
interelectrode capacity should be small.
Also this interclectrode capacity is known
to vary with voltage so that in the in-
terests of frequency stability it must be
kept to a minimum.

Interelectrode capacities are diminished
by reducing the sizes of the elements,
whilst maintaining a rcasonable spacing,
although increased spacing increases
clectron transit time. Special grid struc-
tures are also employed.

Reducing Lead Inductance

Although inductance in the lecads of
a tubc can limit the frequency, there is
no accompanying loss as in the case of
interclectrode capacity. The method of
reducing lead inductance is to climinate
the normal base and to bring the con-
nections  through the glass envelope as
closec  to the clements as possible.
Multiple parallel connections arc often
employed, whilst in some tubes large
pieces of metal, to which the glass is
sealed, form the clements.

To facititate the analysis of U.H.F.
circuits an equivalent circuit for a tube
at R.F. as shown in Fig. 1 is cmployed.
This takes into account capacity and in-
ductance in the tube itself. By eliminat-
ing the base, diclectric losses are also
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minimised. The conductors are brought
through the glass envelope at points
where the R.F. voltage is low (i.e., poten-
tial nodes in the oscillating circuit). The
use of low resistance conductors of large
surface area reduces skin effect losses
to a very low value.

Electron Transit Time

Electron transit time is probably more
scrious than any of the above factors
in reducing tube performance at U.H.F.
The clectrons take a finite time to
travel from cathode plate, so that there
is a certain amount of inertia connected
with the control the grid voltage exer-
cises over plate current. The electrons
do not arrive at the plate in the correct
“phase” to maintain oscillations and their
cnergy is dissipated in heat.

Ferris & North have shown, however,
that the real limit to {requency due to
transit thne is a result of a reduction
in grid input resistance, which is nor-
mally very high, so that energy is fed
into the grid and is dissipated as heat.
This effect is called grid loading. The
relation between grid input conductance
and transit time is:—

(= KSkf2Tz2
where G is  grid input comductance,
K is a constant depending on tube
geomelry.

Skois cathode slope, ie., change of
cathode current with grid potential,

f is frequency,

T is transit lime (seconds).

Transit tine may be reduced by using
small electrode spacings (unfortunately
accompanied by higher capacities) and
higher anode voltages. In low power
oscillators the former is employed while
for high power oscillators, where inter-
clectrode insulation is to be considered,
increased accelerating voltages are used.
In pulsed circuits such as Radar trans-
mitters, it is possible to cmploy much
higher voltages than in CW operation.
Voltages employed in high power oscil-
Lators are of the order of tens of kilo-
volts so that considerable separation be-
tween the tube leads is necessary as well
as proper precaution regarding corona
discharge which may take place from
sharp corners and edges.

Heat Dissipation

Because of the small structures demand-
cd by the methods of reducing inter-
clectrode capacities and transit time, dis-
sipation of heat becomes more difficult
with increasing frequency. Since all
of the energy supplied from the DG
anode is not converted into RF energy
as a result of inefficiency, the surplus
must be dissipated or conducted away
from the tube. This dissipation, together
with the efficiency of the tube determines
the maximum power output available.
In  high power oscillators tantalum
plates operating at red heat for im-
proved dissipation are common. GCon-
ducting fins are fixed to the anodes of
some tubes while air blast cooling and
water cooling are resorted to in many
instances.

Heating of the grid due to the proxi-
mity of the filament is also considerable
in UH.T. tubes. Good filament emis-
sion is necessary to provide the heavy
circulating currents in the interelectrode
capacitances of high power tubes. For
pulsed operation particularly, the cathode
is called upon to supply heavy currents
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Fig. 3.—A sectional drawing of the 2C39.
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Fig. 4.—The ultra-audion oscillator circuit.

for a short time. High power tubes
usually have tungsten bright emitter fila-
ments although coated cathodes are used
in smaller tubes.

Some U.H.F. Tubes.

During the pioneering days of U.ILF.
in the absence of special tubes, experi-
menters used such expedients as remov-
ing the bases from conventional tubes
(e.g. the 201A).

Of the special UHJF. tubes the
Western Electric 316A doorknob (Fig. 2)
was probably among the earliest de-
veloped. The name is taken from the
shape of the glass envelope through
which the short, well spaced leads pro-
ject. The electrode structure is small,
transit time setting the upper limit to
frequency. This tube is capable of pro-
ducing an output of about 5 watts at
300 Mc/s. A later development in door-
knobs, the Western Electric 368A has a
frequency limit of about 1,700 Mc/s.
In this tube the grid and place supporting
wires pass right through the envelope
so that the tube may bc inserted in the
centre of a half wave line, the plate-grid
capacity being divided between the two
halves of the line.

The beam power twin tetrodes RCA
829D and 832-A are developments from
the previous types usually Dbeing em-
ployed as straight power amplificrs or as
frequency multiplier amplifiers, the 829B
giving 45 watts at 200 Mc/s when grid-
modulated.

TFor low power applications such as
receiver local oscillators the “acorn”
triodes RCA 953 and the English counter-
part, the Osram Al arc available.
Thesc employ very small electrode struc-
tures and fit into special sockets.

WE 304B, RCA 834 and Eimac 100 TH
are capable of powers in the region of
50 watts with the frequency limited to
about 100 Mc/s.

Probably the best triodes for high
power at UH.F. are the RCA 55388 and
8025A, the former giving 50 watts at
1,000 Mc/s while the latter is capable
of 30 watts at 500 Mc/s. If higher poiwers
are required, two valve push-pull circuits
and ring circuits using four valves may
be employed.
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Specially developed for pulsed opera-
tion in 200 Mc/s radars the VT 90
Micropup and NT 99 were used exten-
sively during the war. The anodes of
these tubes are fitted with cooling fins
and forced draught is required. Anode
voltages of 8 KV served to reduce transit
time while the anode structure, and in
the NT 99, the grid structure results in
reduced inductances.

Disc Seal Triodes

The disc seal triodes CV 90, 2C40
(or GL-446) and 2C43 are suitable for
use in low power applications up to 3,000
Mc/s and lend themselves to co-axial
line and cavity tuned circuits; the CV90
will give 0.8 watt at 1,200 Mc/s. These
tubes operate at low anode voltages
(about 250V) the transit time being re-
duced by extremely small spacing between
the electrodes which are in the form of
flat discs supported from larger metal
discs between which pieces of gears form
the tube envelope. The lead induct-
ances are thus practically eliminated.
The only undesirable feature of these
tubes is their relative weakness mechanic-
ally, the “lighthouse” tubes such as the
GL-446 bcing worst in this respect. In
addition to the 2C40 and 2CA3, the G.E.
company has developed the 2C39 which
is capable of higher powers, particularly
at slightly lower frequencies (2.5 watts
at 500 Mc/s). The construction of this
tube may be seen {rom Fig. $; cooling
fins have been provided on the end of
the anode while the heater has pro-
vision for co-axial line feed.

Circuits and Techniques

Tuned circuits made up of coil induct-
ances and condensers may be employed
up to a frequency of 200 Mc/s. It is
necessary for the inductances to be low
resistance  conductors while the con-
densers should be low loss types prefer-
ably with air dielectric and polystryrene
or ceramic insulators where necessary.
In order to attain small reactances, higher
better mechanical  stability
resonant lines are used.

Q = 2,{L/R.

where f is the frequency,
1 is the inductance,
R is equivalent series resistance.

Fig. 5.—The tuned-grid tuned-cathode push
pull oscillator,
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Fig. 6.—A parallel-plate oscillator using two
8012's,
—~Courtesy R.C.A.

Above 200 Mc/s resonant lines are
essential. These lines may take the form
of parallel wire lines, parallel plate lines
or co-axial lines. An extreme form of
the resonant line used at very high fre-
quencies is the resonant cavity, which is
suited for use with disc seal triodes such
as GL-446.

Resonant lines are usually short cir-
cuited and adjusted to be less than a
quarter-wave in length so as to have an
inductive input reactance. If an open
circuit is desired at the input a quarter
wave line is used. Between this and a
half wave length the reactance is
capactive while a short circuited half
wave line presents an open circuit at the
put.

The input reactance of a short cir-
cuited linc may be calculated from the
formula—

X = Zo tan B
whese X is input reactance in ohms,
Zo is characristic impedance of
the line in ohms.
B is electrical length of the line
(360 deg. for a full wave
length).

Zo is betwecen 230 and 500 ohms for
parallel wire lines and between 25 and
100 ohms for co-axial lines. Thus co-
axial lines are used for frequencies above
1,600 Mc/s. Resistance losses are reduced
by using relatively large diameter con-
ductors of low resistance material—silver
plated copper is ideal.

Parallel wirc lincs are often shielded
to prevent radiation by ecnclosing them
in a mectal case. This also has the effect
of reducing the input reactance of the
line. Co-axial lines and cavities are
automatically shiclded. 1In these cir-
cuits, however, difficultics arise with
heat dissipation and for this reason high
power triode oscillators are not used
above about 1,200 Mc/s; at higher fre-
quencies magnetrons hold the high power
ficld. Balanced or symmetrical circuits,
as in the case of push-pull oscillators
are a means of reducing radiation.

Parasitic Oscillations

In order to prevent oscillations in the
wrong mode parasilic suppressors must
be used. Another mode may be possible
duc to alternative tuned circuits being
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A page of radio servicing hints and notes of prac-

tical value to the radio serviceman and technician.

UNUSUAL SERVICING PROBLEM

Substitution of components is the last
desperate resource of the experienced
serviceman and usually the only hope
of the novice when trying to trace an
obscure fault. It is also the obvious
method of verifying a suspicion. When
the suspected fault is an open circuit,
a temporary substitute can be connect-
ed in parallel without removing the sus-
pected component.

Open Circuit Check.

The most convenient way to check
for open-circuited condensers, for ex-
ample is with a condenser of suitable
value connccted to a pair of crocodile
clips. This method is generally advocated
in service manuals and handbooks and
may be scen in practice when visiting
many radio service departments.

However faith in this well established
practice recently had a scvere setback.
Motorboating had developed in a well
known radio-phonograph and it was
quickly isolated to the duo-diode triode
circuit. All the decoupling condensers
with the exception of the electrolytic
cathode by pass condenser were eliminat-
ed by the established method. using a
1 mifd condenser and crocodile clips.

Grid bias was normal. Therefore if
the cathode condenser was defective it
must be open-circuited and not short-
circuited. A suitable electrolytic condens-
er was selected and its short leads were
connected direct to the clamping screws
of a pair of crocodile clips (which in-
cidentally were compatatively new and
of clean appcarance).

The new condenser was clipped in
place across the suspect and made no
apparent difference in either the volume
or frequency or motorboating. This caus-
cd some surprisc, and a new reading was
taken across the bias resistance. It again
showed correct bias voltage (while tak-
ing this reading the motorboating was
stopped temporarily by shorting the
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triode grid to chassis). Wrong diagnosis
was assumcd and time was wasted en-
deavouring to trace the fault elsewhere.

The electrolytic condenser still seemed
to be the source of trouble, and, though
it was obviously not short-circuited, it
was removed and the new one (still con-
nected to its crocodile clips) clipped
into place. New points of attachment
were selected since the previous ones —
the leads of the old condenser —had
been removed. The motorboating, how-
ever, persisted with unchanged vigor.

The original condenser being 8 years
old and still regarded with half-suspicion
the substitutc condenser was removed
from the clips and soldered in position,
whereupon the motorboating immedi-
ately ceased. This was so surprising that
it was decided to recheck. The condens-
er was accordingly removed, a similar
one fixed to the crocodile clips, which
were clipped into position, and the
motorboating reappeared. The new sub-
stitute condenser was then soldered to
the crocodile clips, which were again
clipped  into position, but the inotor-
boating persisted. The ends of the croco-
dile clips were cleaned with carbon tetra-
chloride, but the motorboating persisted
with unabated violence; the serrated
edges were then filed bright, the clips
again put into position, and the motor-
boating ccased.

Check Clips.

This unusual experience is told as
a warning that substitition is not 100
per cent. substitution unless a proper
soldered connection is made. Ninety-nine
times out of 100, or even 999 times out
of 1,000 a clip connection is good cnough
but it is necessary to Dbe on the alert
for the odd case. The above experience
also shows that the conclusions of system-
atic diagnosis should not be thrown aside
lightly until proved incorrect.

Experiments with the coating elsec-

where on the clips showed that the skin
was an excellent DC conductor, but
acted as a rectifier to radio frequencies,
presumably because of oxidization of the
metal with which the devices were plat-
ed or coated. This rectification could be
stopped by cleaning the surface thor-
oughly with a light abrasive, but recti-
fication properties returned within 24
hours and reached a maximum in 72
hours. Unfortunately, means were not
available to measurc the impedance of
surface contact at radio frequencies.

RADIO SERVICEMENT!!

Contributions, preferably of a
practical nature, will be accept-
ed for this page. Payment will
be made for all items published.

Cleaning Midget Condensers.

Midget tuning condensers are now
coming into greater use and it will be
found that the condenser plates are so
closely spaced that the old stand-by (a
pipe cleaner) is no longer suitable for
cleaning between them.

In this case wash between the plates
with carbon tetra-chloride using a soft
bristle brush. A good absorbent blotting
paper is then cut into strips about
inch wide and drawn Dbetween each of
the condenser plates. This absorbs any
unevaporated solution along with any

dirt which may be present.

Check These Condensers.

In any thorough repair, there are four
condensers  that  should Dbe replaced.
These arc the sccond audio coupling
condenser, the tone control condenser
from oulput plate to ground, RF bypass
from B plus line to B minus, Screen Grid
bypass from i-f screcen grid to B minus.
All can be replaced in a very short time
and yet from the owners’ viewpoint will
help to build up goodwill.
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SERVICE DATA SHEET

MODEL 204

MEASUREMENT SPECIFICATIONS.
1.F/s. from V1 grid 150 microvolts.
- o V2o, 15 millivolts.
Broadcast 30 microvolts.
Short wave 16 to 9 Mc/s—50 microvolts.
9 to 16 Mc/s—150 microvolts.

POWER SUPPLY.

1r 1

ALIGNMENT FREQUENCIES.

14Q0 and 600 Kc/s Broadcast.

16 and 6 Mc/s Sho.t Wave.

455 Kc/s. Intermediate Frequency
CHECK POINTS.

1000 Kc/s Broadcast.
10 Mc/s Short Wave.

LOUD SPEAKER.
Permag 6’ cone.

6 volts 1 amp—=6v. Accumulator,
Power consumption 6 watts.

15,000 ohms input.

CIRCUIT. Four valve dual wave
battery superheterodyne, us-
ing converter, one stage I|.F.
amplification, detector, audio
stage, power output stage,
AV.C., inverse feedback,
tone switch.

TUNING RANGE.

Broadcast 540—1620 Kc/s.
Short Wave 5.9—18.2 Mc/s.

CIRCUIT VOLTAGES. VALVES:
Plate Osc. Plate Screen Fil. V1 Converter 1C7G.
V2 I.F. Amplifier 1TM5G.
Vi 135 100 67 2 V3 2nd Det., AV.C. Audio
x% 12(5) — 67 2 amp. 1K7G.
- 40 2
Va 130 - 135 5 V4 Power output 1L5G.

Cla d
1ommro =7

" OAK SWITCHES
S2T0S7 GANGED

NOTE™ WAVE CHANGE SWITCH SHOWN ON
BROADCAST - HIGH TONE

olo ros/w
+=—020=—0 2 B/C HIGH TONE

Al

s 25 wep

ci0

olo 3 B/C LOW TONE
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SERVICE DATA SHEEKET

MEASUREMENT SPECIFICATIONS.
I.F/s from V1 grid 15 microvolts.
o v V2, 750 microvolts.
" o V3 ,, 33 millivolts.
Broadcast 5 microvolts.
Short Wave 15-20 microvolts.

ALIGNMENT FREQUENCIES.
1400 and 600 Kc/s Broadcast.
16 and 6 Mc/s Short Wave.

CHECK POINTS.
1000 Kc/s Broadcast.
10 Mc/s Short Wave.

CIRCUIT VOLTAGES.

MODEL 253

Plate Osc. Plate Screen Fil.
V1 170 100 65 2
V2 180 — 65 2
V3 180 — 65 2
V4 75 — 45 2
V5 176 — 180 2

CIRCUIT. Five valve dual wave
battery superheterodyne, us-
ing converter, one stage I.F.
amplification, detector, audio
stage, power output stage,
AV.C., inverse feedback,

TUNING RANGE.
Broadcast 540—1620 Kc/s.
Short Wave 5.9—18.2 Mc/s.

VALVES:
V1 Converter 1CT7G.
V2 L.F. Amplifier TM5G.
V3 L.F. Amplifier TM5G.
V4 Detector, Audio 1K7G.
V5 Power Output 1L5G.
POWER SUPPLY.
6 volt Accumulator, Con-
sumption 9 watts.
LOUD SPEAKER.
Permag 8’ cone, 15,000
ohms Input Transformer.

MODEL 253

Cy3
.
b

c30
<01 MFD

R13 IMEG

Ri2
200,000

% C37 -0 4FD FOR OAK viBRATIA
<006 MFD FOR FERRGCART
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RARE STATIONS

The following list of stations, which we print in its entirety

has been forwarded to us by Mr. Cushen on behalf of the
DX Bulletin, N.Z.

YV5RY, 4725 KC, “Radio Continente,”
Apartade 866, Caracas, Venezuela. Has
moved to this frequency from the 86
meter band. Opens with march at
9 p.n., news in Spanish follows.

YDD2, RADIO BATAVIA, Koningsplein
717, Batavia, Java, verifies by Air Mail.
The S.W. Broadcasts from this centre
are to be greatly extended in he
futurc. Frequencies at present in use
are 15145, 10360, 9550, 4865, 3024,
19340 and 17630 kc.

HS8PD, 5990 KC, Publicity Dept., Over-
seas Broadcasting Station, Bangkok,
Siam. On a power of 500 watts this
one is heard at 8 p.m.-9.30 p.m. on
5990 k¢, 10 p.m.-12.30 am. on 6120 kc
and at 8 pm.-945 p.m. on 4754 kc
and 7025 kc.

HHYM, 6000 KC, Port-au-Prince, Haiti,
a new station—mot yct hcard here as
closc of transmission at noon.

RADIO CONGOLIA, 6010 k¢, Leopold-
ville, Belgian Congo.  Opcrates on
6010 kc and 15325 kc at 3 am.4.30
a.m. Reports to P.O. Box 63 Leopold-
ville, Belgian Congo.

RADIO FRANCE, 6045 kc, Hanoi, Indo
China. Now heard in the clear as
Kuala Lumpur has moved to 6050 kc.
Very good one at 11 p.m.

VU7MC, The Akash-Vani Broadcasting
Station, Mysore, India, has three daily
services, 11.30 a.m.-1.40 p.m., 6.30 p.m.-
740 pm., 10 pm.- 240 am. on this
frequency and on the broadcast outlet
on 968 kc. At present the power used
is only 300 watts, but it is hoped to
increase this to 5 Kw in the near
future.

KZBU, 6100 KC, Philippines Broadcasting
Corporation, Cebu, uses 250 watts and
is heard 7 pm.2 am. News at 9 p.m.
despite interference from WLKS.

RADIO PARIS, 6120 ke, France. New
frequency heard from 10 p.m.-11.15 p.m.

RADIO ESPANIA, Indepencia, Russia.
“Freedom” broadcasts heard hourly in
the carly morning.

RADIO TASHKENT, 6825 kc¢, U.SS.R.
Transmission beamed to India at 3
am-3.30 am., with English used
throughout.

RADIO CLUBE DE BENGUELA, Ben-
gucla, Angola, CR6RB on 9165 kc and

CROGRT on 7054 ke at 3 aun-b am.
dailv
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RADIO SOMALIL. Hargeisha, British
Somaliland. Being heard in N.Z., but
no times quoted. Suggest 6 a.m. as
being the likely time. Frequency is
7350 ke.

XLKA, KOREAN DBroadcasting System,
1 Chung Dong Jung, Scoul, Korea.
Heard on 7390 ke and 2510 ke from
6 pm.-11.34 p.m. daily.

RADIO DOUALA, 7950 k¢, Douala,
Irench Cameroons. Necws in French
at 4.30 a.m., operates from 3 am.5
am.

RADIO MACASSAR, 93753 kc, Celebes.
This one is now operating on this
channel used in the past.

COCH, 9437 KC, Pasco de Marti 107,
Havana. Now using the slogan “Union
Radio” and heard 10 p.m.-4 p.m.

CR6RA, 9470 KC, Radio Club de Angola,
Luanda, Angola. Schedule 9.15 p.m.-
1045 p.m., 430 am.-7 am.; Sunday
6 pm.-7.30 p.m., 9.15 p.m.-1045 p.m.,
12.30 p.m.-3.30 a.m.

“SENDERGRUPPE ROT-WEIT-ROT,”
9575 ke, Linz, Austria, is on the air
using 1 Kw on this frequency at 3.57
p-m.-8.30 a.m.

HEDG6, 9665 KC, Swiss Broadcasting Cor-
poration, Berne, Switzerland. Good
signal in Nth. American transmission
till close at 1.0 p.m.

HJAP, 9950 KC, “Radio Colonial,” Car-
tagena, Colombia. A new frequency
for this station which was operating on
4930 kc. Closes at 1.30 p.m.

DAMASCUS, 12000 KC, Rcpublique
Syrienne, Director Generale des Postes,
Telegraphes ct Telephones, Damascus,
Syria.  Verifies by lerter from above
address.

XDA, 14525 KC, Mexico. Verifies by let-
ter, address rcports to Secretaria de
Relaciones Exteriores, Dept. de Infor-
macion Para El Estranjero, Mexico
City.

EPB, 15100 KC, Teheran, finc signal with
news at 10.15 p.m., this in N.Z.

OIX4, 15190 KC, Helsinki, Finland. Re-
lays a religious service at 6 p.m. Sun-
day, also on OIX2 on 9500 kc.

RADIO BRAZZAVILLE, 21002 k¢, Brazza-
ville, I'rench Lquatorial Africa. Sche-
dule on this frequency is 8 p.m.-10.45
pan. with News in English at 10.15
pm.  Also with 17845, 11970, 9984,
7000 and 6024 ke at 2 a.m.-3.35 a.m. The
latter stations continue till 7.30 a.m.

READERS’ REPORTS

New Chinese Station.

Mr. A. T. Cushen, DX Bulletin, N.Z.,
Invercargill, N.Z., another old friend in
this hobby sends us a very interesting
log. Among the many stations mentioned
is XMPA, 12200 k¢, whose verification he
has received. This station has been re-
cently moved from the previous location
at Chungking and is now opcrating from
Nanking using a power of 1,000 watts.
The schedule at present is 9 am.-10
am, 2 pm.-4 pm. and 7.30 p.m.-12.30
am. XMPA is well heard here and a
good report will bring a verification in
due course. The address, XMPA, Chinese
Army Radio Service, 10, Snake Mountain,
Hanchungman, Nanking, China.

XGOY, 15170 ke, is also heard asking
for reports from the Australian continent
while transmitting a programme at 8
pm. These reports should be sent to
Fung Chien, C/o XGOY, Chungking,
China.

Algeria.

Mr. R. Rooke, Manly, N.S.W., comes
along with news of Radio Algeria, logged
on 11880 kc until closing at 6 p.m. As
Mr. Rooke states, interference is quite
bad on this frequency, but the programme
can be followed quite well at times.
French and Eastern type programmes are
radiated.

TAP, Ankara, is another from the same
reader, Radio Ankara is heard on 9465
ke till the end of transmission at 745
am. The “Mail Bag” session on Mon-
day at 7.30 am. is the one heard by
Mr. Rooke. Try this station for a verifi-
cation.

Radio SEAC, Colombo, is good listen-
ing at from 9 p.m. on 17730 kc in Eng-
lish transmission and from 10.10 p.m.
on 15120 kc. It is of interest that the
BBC has given Radio SEAC the use of
their 17730 kc frequency allocated to
GVQ owing to the interference on 17770
ke Dby other stations. No doubt SEAG
will be interested to learn the success of
this move.

Indonesia.

Capt. L. V. Solomon, Bellevue Hill,
N.S.W., writes of the fine reception of the
“Voice of Free Indonesia” on 11 mega-
cycles. TEnglish is used from 8 p.m.-10
p-m. with the usual news and candid
cominent we have become so accustomed
to hearing from this station. The signal
is, however, excellent. We have no know-
ledge of any verifications being received
from this station, possibly they are work-
ing under cover.

Capt. Solomon uses a very fine re-
cciver. It is an American RCA Com-
munications Receiver, using 10 tubes
with a coverage from 500 kc—32 Mjc
We hope you manage to get the calibra-
tion right.
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LISTEN FOR THESE STATIONS

Warsaw

Following a change of frequency,
Radio Polskie, Warsaw, is now heard
clearly in an English transmission at
6.50 am.-7.10 a.m. daily. On the former
frequency of 6100kc interference was rife,

- but the move to 6215kc has worked won-
ders. Any changes such as this should
be noted, we will always be pleased to
hear of them.

Another European, AFN, Munich, Ger-
many, is a good signal on 6080kc at
3 am. These AFN stations are operated
as an Armed Forces Network by the
American Army for the entertainment
and education of their forces throughout
the world, and are doing a grand job.

Also located at Munich is a “Voice of
the United States of America” outlet,
which is also heard at good level in the
morning. This one is the station inter-
fering with Warsaw recently and is heard
closing at 5 a.m. on 6170kc to return to
the air on 6100kc at 5.15 a.m. As is
usual with these stations the “Star
Spangled Banner” is played at the con-
clusion of transmission.

BBC Services

Changes are noticed in the Services of
the BBC as affect Australia, the Pacific
service has been discontinued as such,
and has been replaced by the Pacific
Regional service which runs from 4 p.m.
till 545 p.m. This transmission is car-
ried simultaneously by GRD 15450kc,
GSN  11820kc, GSD  11750ke, GRX
9690kc and GVZ 9640kc. All outlets are
heard at good level.

That part of the General Overseas Ser-
vice beamed on this continent is heard
by tuning to the following station: GST
21550kc 4 p.m.-8 p.m.; GSH 21470kc, GSV
17810kc, GRA 17715k¢ 8 p.m.-10 pm,;
GSN 11820kc 9 p.m.-10 p.m. Fine en-
tertainment is available on this service,
many local stars are now in England
being frequently heard.

In our next issue we hope to give
details of the other services of the BBC
as these stations provide excellent points
of rcference in the bands in which they
are located.

Jafta

The stations formerly announced as
“Sharq Al Adna” have now been alloted
call signs and the latest list as given in
“Universalite” is ZMJ3 9645kc, ZM]J4
6185ke, ZMJ5 6170, ZMJ6 6790 and fin-
ally ZMJ7 11720kc. The possibility of
hearing these stations will keep us out
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of bed in the early morning, and suggest
that 5 am. would be the time to listen.
Also gleaned from “Universalite” is a
very imposing list of {requencies now in
use by the Emissora Nacional at Lisbon,
Portugal. This is given in its entirety,
one of the stations is heard regularly,
CS2ML 11040kc, at 6 a.m., we believe
they conclude transmission at 7 a.m.

CS2MA 6374kc  CS2MK  11027ke
CS2MB  7260kc  CS2ML  11040kc
CS2MC 9635kc  CS2MM  11840kc
CcSoMD  9670kc CS2MO  11995kc
CS2ME  9680kc gggi’;g 112571‘3)%‘;:

] C
CSZMF  9727k¢  ooopMR 15110ke
CS2MH  9740ke CS2MS 15120k
CS2MI 9940kc  CS2MT  15320kc

Canadians

Many of those who received hospitality
from the Canadians during the war
years will be pleased to hear the news
of the day, even if the previous day,
direct from the capitals of the states of
Canada. A very fine network of stations
is to be heard, operated by the Cana-
dian Broadcasting Corporation, to whom
all reports should be addressed at Mon-
treal. CKLO 9630kc, Sackville, is a good
one at 6.30 a.m. and later, at the men-
tioned times, News in French is heard
followed by a musical service.

CHOL, 11720kc, from the same loca-
tion is also heard at around 7 a.m., often
a better signal here. CKCX, 15190kc yet
another good outlet to listen to later in
the forenoon, especially when interfer-
ence is off.

Others from this country are CBLX
15090kc with news, etc.,, and the usual
programme at 10.30 p.m., located at
Montreal; and CFRX Toronto, 6070kc
heard from 9 p.m. in some districts, but
possibly better at 11 p.m. in most loca-
tions. These last two stations are pri-
vately owned and reports should be ad-
dressed direct to the station.

Returning to the CBC stations, the
latest schedule in their International Ser-
vice and directed to Australia and New
Zealand appears to be as follows:
CHOL 11720ke, 6.45p.m>-8.5 p.m.
CHLS 9610kc, 6.45 p.m.-8.5 p.m.

Eastern Schedules
Located at Nanking, China, XGOA
opcrates a comprehensive schedule of
transmissions hcamed on the undermen-
tioned frequencies.
To N. America — 1183bke and 9730kc,
11.30 a.m.-2 p.m.
To Philippine Is. and Australia — 11835-
ke, 7 pm.-9 p.m.

To Mongolia, Tibet and Sth. Sca Chinese

— 11835kc, 9 p.m.-10 p.m.

To Japan and Sibcria — 11835k, 10 p.m.-

11.30 p.m.

To India, S. Africa and Eastern Europe

— 11835ke, 11.30p.m.-1.15 a.m.

A musical broadcast titled “Musical
Hours” is radiated on 11835kc and 9730-
kc between 6 p.m. and 7 p.m.

News in English from the Chinese
angle is broadcast at 1.30 p.m., 8 p.m.
and midnight. The Chinese Inter-
national  Broadcast station, XGOY,
Chungking, of which we wrote last month
has four distinct transmissions.

1. Australia and FEast Asia — 11913kec,

8.5 p.m.-9.30 p.m.

2. East Asia and the South Seas — 9658-
kc and 7153kc, 9.35 p.m.-11.85 p.m.
3. N. America and Europe — 9658kc and

7153ke, 1145 p.m.-2 a.m.

4. Europe, America, China and the South
Seas—9658kc and 7153kc, 2 a.m.-2.45
a.m.

English News is read from this network
at 10 p.m., Midnight and 2 am.

Further reports now list the 6142kc
outlet of XGOY as operative in the third
transmission between 1145 p.m. and 2
a.m., English solely used from 12.30 a.m.

Holland.

News in English is now broadcast from
“Radio Nederland,” Hilversum, Holland,
as per the following schedule: 8.30 p.m.-
8.45 p.m. directed to the Pacific on PGD,
6020 kc, PCJ, 15220 kc, PHI 17770 kc.
4 am.-4.15 am. directed to the British
Isles and South Africa on PGD 6020 kc,
PCJ, 9590 ke, PHI 17770 kc. 12.30 p.m.-
12.45 p.m. directed to U.S.A. and Canada
using the same frequencies as the trans-
mission at 4 a.m.

Africans.

A fine DX session is heard via “Radio
Australia” on Sunday at 3.25 p.m., con-
ducted by Graham Hutchings, some in-
teresting detail of stations is frequently
heard. From this source we glean news
of ZRB, Pretoria.

This station is normally operated on
7445 kc, but is now used on 9110 kc,
presumably in the early hours of the
morning. Reports are required on this
frequency in particular and should be
addressed to ZRB, Air Force Station,
Odonata, Pretoria, South Africa. The
station is primarily operated as a Tele-
communication and Weather Information
Base, but we are led to believe that
other transmissions may be heard at
times.
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AMATEUR BANDS

Activity on 50 M/c is not as great as
formerly, no doubt due to the lack of
DX these days. Many of the stations
operating the band for the past months
having migrated in some cases to 166
M/c and in others to 28 M/c. Purcly
local contacts have becn the >rder on
50, with an occasional break through of
some of the interstate boys. VK3’s and
5’s have been the only ones heard at this
location.

Conditions on Ten are much the same
as they have been for some time. DX
is fairly plentiful at the same times, and
during the ARRL Contest in particular,
calls were heard which are unfortunately
so few and far between. Several of the
locals should have piled up quite re-
spectable scores.

20 and 80 m Improving.

Twenty seems to be on the up and up
just now. The European DX is heard at
fairly good strength on some mornings,
becoming more consistent than it has
been of late. Many countries are to be
heard and strong American signals are
also evident. In the afternoon an in-
crease in the amount of signals has been
noted, no doubt a lot more cards will
soon be coming this way again. A few
of the “Beam Boys” are working Europe
in the evening, but signals in my case are
only weak.

The usual contacts are being made on
40, with good local and interstate and
excellent DX CW contacts being made
in the morning at 6 a.m. and at from
6 p.m. at night. The strength of some
of the Americans on 40 has to be heard
to be believed.

Eighty has improved quite a lot here,
the noise is gradually subsiding resulting
in the better reception of the stations on
the band. It won’t be long now and
we think there will be quite an exodus
to this band, at least for the winter
months.

Incidentally, we would like to hear of
your cxperiences on these bands. Let us
know of your activities, etc, as there
are many rcaders who will be interested
in what you are doing. Letters should
be addressed to 16 Louden Street, Five
Dock, N.S.W.

RADIO CLUBS,

We would be pleased to hear
from Officers of all radio clubs,
and amateurs in general. Many
people are interested in your
activities, and we can help you
and them by including in these
pages matter which will be of
interest to you all. Let us have
your ideas and suggestions and

make this page for the amateur.
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Club Notes and News

EXPERIMENTAL RADIO
SOCIETY OF N.S.W.

Melody Hall, George Street,

Burwood.

President: R. A. Blades (VK2VP).

Secretary: W. Hayes (VK2AJL).
JA7729.

The meetings of this society are held
on alternate Thursdays at the above ad-
dress, and all interested in Amateur
Radio are invited to be present.

The Society has been unfortunate in
losing the services, in an official capacity,
of its President, Reg Anthony (VK2TR),
owing to pressure of business. His un-
tiring eflorts have been appreciated and
the results he has achieved in his long
association with this body have been
placed on record. Ron Blades has been
clected to the vacant office, his enthusi-
asm and bright manner well fitting him
for the position.

The Annual Reunion of the Society
will be held in the Club Room on May
6, with the election of Officers following
on the subsequent meecting night, May 20.

Meetings for the month: April 8 and
22.

GLADESVILLE AND DISTRICT
EXPERIMENTAL RADIO
CLUB.

Rear, 117 Victoria Road,
Gladesville,

This club has its own clubroom and
meets each Thursday at 8 p.m. Three
meetings each month are devoted to
Technical discussions, lectures, etc., with
the fourth being given to club business.

Of the 27 members no fewer than 13
are active transmitting amateurs and any
intending member is invited to contact
the Hon. Sec., Mr. Sulivan, 11 Shipley
Avenue, Concord. Telephone B6836 or
UM6226 after 6 p.m.

The club has wide activities, covering
field days, etc, and a transmitter is in-
stalled at the club room—VK2ADY—
where members can receive valuable ad-
vice and training in operating technique.

KINGSFORD DISTRICT
AMATEUR RADIO CLUB.

48 Rainbow Street,
Kingsford.
President: V. H. Wilson (VK2VW).

Just a year ago a few local amateurs
arranged a meeting in the “shack” of
VK2ABU and the Kingsford District
Amateur Radio Club came into being.

’Phone’

Since that first meeting the club has
steadily grown, and today has a member-
ship of 35, approximately half of whom
are licensed amateurs. Meetings are held
cvery Tuesday night at Griffith Hall, 48
Rainbow Street, Kingsford.  Technical
and Morse classes are a regular feature
and several members are due to face the
A.O0.C.P. in the near future.

The club has a 166 mc transmitter
and recciver whilst a larger station for
40 and 20 metres operation is planned
among the future devlopments. In ad-
dition an application has been made for
a club call sign.

Recently a sale of radio equipment
was held and visitors came along from
the Gladesville Club to help make it
a success.

The club caters for all who are inter-
ested in “Experimental Radio” and visi-
tors and new members are always wel-
come, :

Personal Notes.

VK2W]—one of our Vice Presidents,
mainly active on 50 and 166 mc bands,
has four element beams on both bands.
and has plans of building bigger and
better ones.

VK2UV—is active on 166 mc/s with a
four clement beam. Has new receiver
which gives excellent results. Plans to
come back to 20 metres soon.

VK2CP—not heard much lately—rebuild-
ing and holidays.

VK2VW—Active on 14, 50 and 155 mc
bands. Four element vertical or hori-
zontal dipole on 50, and vertical
dipole on 14 Mc's. Was lucky enough
to make first two-way Sydney-Newcastle
contact recently on 166 mc/s. VK2BZ
the other end.

VK2ABB—Active on 166 mc/s but re-
building all band transmitter.

VK2ABC—returned to VK after long ab-
sence, active on 50 mc/s with 3 element
beam.

VK2ABU—off the air for a while owing
to a fire in the transmitter.

VK2AB—mainly on 40 metres but heard
occasionally on 20.

SUBSCRIBE NOW.

Make sure you receive every copy of
“RADIO SCIENCE” by placing a defi-
nite order with your newsagent.

If you prefer, subscriptions may be
mode direct to our office—Box 5047,
G.P.O., Sydney.

Subscription Rates ar 12/- per year
or 21/~ for two years post free to any
address in the Commonwealth.
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F.M. ANTENNAS

(Continued from page 31.)

Installation of F-M Antennas.

The first step in installing an F-M
antenna is to make a survey of the loca-
tion, check on the line-ofsight of direc-
tion between the I-M station and the
receiver and also determine the location
of possible noise interference sources. It
is also necessary to determine what the
length of the transmission line is to be.
If over 100 ft. it is advisable to use a
low-loss line, such as a coaxial line, un-
less the antenna is in a location where
the signal strength is quite high.

As a gencral rule, the antenna should
be as high as possible and as far from
any noisc source as feasible, always bear-
ing in mind gthat the longer the trans-
mission line the greater will be the line
loss. In residential sections, a height of
from 30 ft. to 40 ft. above the ground
or 10 ft. to 20 ft. above the roof is, in
most cases, satisfactory.

Horizontally Polarized Antennas.

Most American F-M transmitting sta-
tions now use horizontally polarized
antennas. This means that the clements

of these antennas are horizontal or
parallel to the ground. The rcceiving
dipole should also be installed in a hori-
zontal position. Some F-M stations may,
however, employ  vertically  polarized
antennas, and in areas where signals from
both types of transmilting antcnnas are
present it may be nccessary to make a
compromise when installing the receiv-
ing dipole antenna. ‘This can be effected
by tipping the dipole to a diagonal posi-
tion, half horizontal and half vertical.

The (ransmission line between the
dipole and the recciver should be as
short as possible to keep losses at a
minimum. It should also be wecather-
proofed and should also have the correct
surge impedance. When bringing the
transmission line into the house it
should not be cut, as is sometimes done,
and connected to window strips since this
will change the surge impedance of the
line and will probably cause enough of
an impedance mismatch to introduce a
loss in signal. The transmission line
should always be continuous from
antenna to recciver.

DISTANCE

MEASURING EQUIPMENT

(Continued from page 10.)

The present status of the project.

The present position as regards dis-
tance measuring equipment in Australia
may now be briefly summarized. The
airlines and the Department of Civil
Aviation are both salisfied as to the
practicability of distance mecasuring
equipment for civil aviation and to the
desirability of its carly installation
throughout the airlines. The present
intention is that the airlines will instal
equipments produced in quantity to the
tender of some Australian manufacturer,
whilst the Decpartment of Civil Aviation
will purchase, instal, and operate a net-
work of radar Dbeacons to provide an
adequate service on the major internal
air routes.

It is of interest to note that distance
measuring equipment has been accepted
internationally as a standard short-
distance navigational aid, at recent con-
ferences of the International Civil Avia-
tion Organization. That is to say, air-
craft on international routes will carry
such cquipment, and beacons will be in-
stalled at all large International airports.
It is proposed that ultimately a carrier
frequency of 1000 megacycles/sce. will
be uscd for this service. For Australia’s
internal service it is proposed (o use, at
least for some time, the 200 e, fre-
quency band, since equipment using this
frequency can be produced much more
expediently than could 1000 mc. equip-
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ment; further, a great amount of experi-
ence in suitable techniques at 200 mc.
is already available.

Active development of distance mea-

suring equipment is being carried out in

Britain, the United States and Canada,
as well as in Australia. However, it is
believed that Australia is the first country
where development has advanced to the
stage that full-scale airline trials have
been carried out.

Future Trends.

As o future design trends in airborne
distance measuring equipment, attention
will probably be directed to such aspects
as: Further improvement in the accuracy
at short ranges, so making the equipment
more uscful in the final stage of the
descent to the airfield; means of sclecting
any beacon in range by turning a
switch (a refinement on the present pro-
cedure of allowing the equipment to
search for a beacon, with manual re-
leasc should the beacon found be not
the onc required); and means for reduc-
ing the rate at which the airborne equip-
ment interrogates the beacon, so reduc-
ing the load on the beacon. In future
work on beacon design, attention will be
paid to such aspects as improving the
ability of the beacon to discriminate
against noisc interference, and against
interrogating pulses from aircraft other
than those using that particular beacon.

CLEANING SWITCH
CONTACTS

(Continued from page 23.)

upper contacts clearly shows the distor-
tion due to drag. It was known that a
film of greasc had been applied to the
above switches during manulacture. Thus
the increascd life of the untreated
switches can Dbe attributed to the pres-
ence of this film. This was {urther con-
firmed by tests on trcated samples which
had a new film of grecase applied in the
manner about to be described. The
presence of this grease produced no sig-
nificant change in contact resistance.

ldee!l Cleaning Fluid

It may be concluded that the ideal
switch-cleaning fluid is one which will
remove any foreign matter, but will leave
a film of grease deposited on the contact
surfaces. A suitable mcthod of achieving
this result is to use a cleaning fluid
with lubricant in solution. Such a solu-
tion when applied to a faulty switch
would wash out any foreign matter in
the manner previously described. Further-
more on cvaporation of the solvent a
film of grease would be deposited on the
surfaces. A suitable solution was found
to be 10 per cent. lanolin in white spirit
or trichlorethylene.

There is a danger of flooding the
switch in an attempt to make sure. This
must be avoided, as excess fluid will
spread over the insulation, and the thick-
ness of film on the contact will not be
increased. The effect of flooding the
switch would be to deposit grease on the
surface of the switch insulation. As this
will also tend to collect forcign matter,
trouble may eventually occur due to sur-
face tracking.

The continued use of this method of
contact cleaning may eventually lcad to
insulation troubles as mentioned above
although no cases of this nature have
been brought to the author’s attention.
This difficulty may be overcome, how-
ever, by periodically cleaning the entire
switch with neat solvent and when dry
applying a drop of lanolin solution ‘o
the contacts. In cases where low insula-
tion losses arc of vital importance this
latter method may Dbe adopted every
time such a switch is clecaned.

A method of controlling the applica-
tion of this solution by colouring with an
aniline dye, has been suggested to the
author. This would give a visual indi-
cation of the area covered by the solu-
tion, and would also serve as a warning
of large deposits of grease on vital in-
sulators. Conversely the effectiveness by
removing this excess grease may be ob-
served.
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Technical BOOK REVIEW

THE RADIO HANDBOOK.
Published by Editors and Engincers Ltd.
Stiff cover, 512 pp. Pricc, approx., 24/6,
plus postage.

Now in the eleventh edition, this inter-
nationally known “amateur” handbook
should prove a welcome addition to the
operating amateur’s library.  The latest
cdition is a radical departure {rom all
previous cditions, in that the overall size
has been greatly increased, whilst the in-
side contents have been very attractively
printed.

The scope of the book is quite compre-
hensive, being divided up into four main
sections.  Part 1 covers the ncecessary
fundamentals, such as Vacuum Tube Prin-
ciples, Amplifiers, Receiver Fundamentals,
Transmitter Design, Adjustment, Radia-
tion and Propagation, Workshop Practice,
cte. Part 2 deals with the construction
of Radio Equipment, Power Supply
Operation and Design, Transformer Con-
struction; Part 3, Antenna Construction
and Adjustment; and Parc 4, Test and
AMeasurement Equipment.

This is an excellent book for the price,
and is well recommended to the amateur
or in fact anvbody interested in this
sphere of radio activity.

RADIO ENGINEERING.
By E. K. SANDEMAN, Ph.D, BSc,
A.C.GI, M.LEE. Published by Chapman
and Hall Ltd. Stiff cover, 775 pp. Price,
approx. 77/6, plus postage.

Although perhaps the authar could have
chosen a more appropriate title to differ-
cntiate between  the already well-known
American publication of the same name,
this book should still be of considerable
intcrest and value to all engaged in the
radio profession.

As stated in the preface, this book has
two main objects — firstly, to enable the
non-technical reader to obtain a practical
knowledge of the subject in the shortest
possible time, and, sccondly, to provide a
book of reference for engincers having
some expérience in the field. Whilst some
may question the wisdom of endeavouring
to combine these two somewhat broad
aims in the onc text, it must be admitted
in this case that a satisfactory balance of
text matter appears o have been achicved.

The entire book is written in a clear,
lucid manner, and for the complete under-
standing of the text it is only necessary
for the rcader to have a working know-
ledge of clementary algebra and loga-
rithms. The balance of the mathemaltics
encountered in the text, are explained
in full as the occasion for their use ariscs.

In all there are sixteen chapters in the
book, and of these the first ninc may be
considercd of an clementary nature. After
a brief outline of how broadcasting is
carricd out in the first chapter, other
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typical chapters arc: Chapter 2, Electrical
Effects and Units; Chapter 3, Sine Wave
and Vectors; Chapter 4, DC Voltage and
Current  Relationships;  Chapter 5, AC
Voltage and Current Relationships; Chap-
ter 6, Resonant Circuits; Chapter 7, Power
in Alternating Current Circuits; Chapter
8, Harmonic Analysis and Distortion;
Chapter 9, ‘Thermionic Valves.

Trom this stage onwards the book
assumes @ more technical character, and
the remaining chapters deal specifically
with more advanced topics, such as:
Amplifiers,  Oscillators, Modulators and
Modulation, Operation of "fransmitters,
whilst the final chapter deals very ade-
quately with the subject of Feeders, Acrial
Coupling and Acrials,

A very comprehensive index is included
(even covering the sccond volume, yet to
be published), and the system of number-
ing the paragraphs of cach chapter makes
is very casy to f{ind out information on a
particular item. In conclusion, this is a
veéry good (ext, and whilst primarily of
value to the broadcast engineer, it can also
provide the basis of a complete radio cn-
gineering course for the ambitious student.

PRINCIPLES AND PRACTICE
O WAVE GUIDES.

By L.G. H. HUXLEY, M.A, D.Phil

Published by the Cambridge University

Press. Stilf cover, 328 pp. Price, approx.,

33/3, plus postage.

This volume is the first of a new serics
of monographs now in the course of pre-
paration, and published under the gencral
heading of “Modern Radio Technique”.
The whole object of the scries is to
acquaint the reader with the many war-
time developments and advances in tech-
niques, which up to the present time have
not been made available to the public.

The scope of the book is based
on the course of microwave tech-
niques, which were given during the war
at the Radar School of Teclecommunica-
tions Rescarch Establishment.  Consisting
of seven chapters, it covers in an admir-
able manncer the various propertics of the
rectangulav and circular wave guides, dis-
cussing at some length the various modes
and wave propagation propertics in them.

The mathematical aspect of the topic
has not been stressed to any great extent
in the first six chapters, thus allowing the
reader to obtain a clear concept of the
physical arguments involved. However
the last chapter 3s devoted to the mathe-
matical analysis of certain sclected topics,
necessitating careful study for its complete
understanding.

It is a thoroughly up-to-date and quite
comprelicnsive book, and should interest
all cngaged on any UHT development
work.

All copies from Angus & Robertson Ltd.,
89 Castlereagh St., Sydney.

for A,

RADIQ ENGINEER
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RADIO ENGINEER’S POCKET
BOOK. By F. J. Camm, Fellow, Royal
Society of Arts. Produced to meet
the needs of those engaged in the
various branches of radio. 8th edi-
tion. 144 pages. 1946. 5/6 (post 4d.)
WIRELESS DIRECTION FINDING.
By R. Keen, M.B.E., B.Eng. Deals
not only with the principles of the
subject, but also with the construc-
tional details of direction-finding, in-
s{allations for shore service and for
the navigation of ships and aireraft,
ete. 4th edition. 1059 pages, 633
figures. 1947. 77/6 (post 1/-)
RADIO ENGINEERING. Volume 1.
By E. K. Sandeman, PhD. B.Sc,
A.C.GIL, MIEE. A textbook for be-
ginners and a reference book for
experienced engineers and designers
of radio equipment and circuits. 1st
edition. 775 pages, illustrated. 1947.

77/6 (post 10d.)
FREQUENCY MODULATION ENGI-
NEERING. By Christopher E. Tibbs,
AMIEE., AMBritLR.E. This book
provides students, engineers and all
those interested with a concise and
readily digestible survey of the whole
field of frequency modulation engi-
neering. 1st edition. 310 pages, 172
figures. 1947. 48/6 (post 10d.)
RADAR AIDS TO NAVIGATION.
Edited by John S. Hall, Ph.D., Asso-
ciate Professor of Astronomy and
Physics, Amherst College. Designed
to point out in non-technical form the
advantages and limitations of various
types of radar as aids in the solution
of problems encountered in navigation
and pilotage. 1st edition. 389 pages,
illustrated. 1947. 35/- (post 8d.)
SURVEY OF PRINCIPLES AND
PRACTICE OF WAVE GUIDES. By
L. G. H. Huxley, M.A., D.Phil. An
introductory survey of recent deve-
lopments in micro-wave technique.
328 pages, illustrated. 1947.

33/3 (post 6d.)
RAD!IO VALVE VADE-MECUM. By
P. H. Brans. A most valuable and
comprehensive book which should be
in the hands of every experimenter
and serviceman. It lists well over
10,000 tubes: Receiving, Transmitting,
Photocells, Cathode Ray Tubes and
Special Purpose Valves. T7th edition.
424 pages. 27/- (post 10d.)

ANGUS & ROBERTSON LTD.

89 CASTLEREAGH ST., SYDNEY
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