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to drift down in amplification, the pulse

on the grid of the stabilizer becomes
smaller. The voltage increases on RI,

Rz and also on the eighth and ninth

dynodes. The amplification 1ncreases

* again until the compensator circuit
reaches equilibrium.

Conversely, if the signal becomes too

large due to a positive drift in 931-A,

more voltage is peeled off the filter net-

work. The eighth and ninth dynode

potentials drop until balance is again

obtained. Another desirable feature of
this device is the fact that complete
removal of the test sheet and the conse-
quent subjection of high intensity radia-
tion directly upon the pickup devide
does not injure the photomultiplier.
The instant the test sheet 'is removed,
the stabilizer automatically drops the
eighth and ninth dynode potentials to
a value low enough to prevent damag-
ing currents from fowing.

Stabilization of the two sources of
x-rays is accomplished by means of an
electronic device called the tandem mil-
liampere stabilizer. This device main-

Fig. 4.—Basic cireuit
used for stabilising
| photomultiplier out-
put.

tains correct equality by using the cur-

stant high voltage supply feeds the
bleeder from the seventh element to
the cathode. The eight and ninth dy-
nodes are fed from the divider R1 Rz
and the anode is supplied through a
resistor from the common B supply for

\

L rent through one tube as a reference

the vacuum tubes and the gauge circuit. and having the current of the other
The signal input to the phototube is tube follow.

set originally so that an optimum sig- The present device is designed to be

nal current flows through the stabilizer used with steel sheet within a thick-

tube. This sets the voltage across Ru, ness range of five to fifty-thousandths
Rz in its mid-value. If the tube tends (Continued on page 46.)
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Omni-Directional Radio Range

By JOHN G. DOWNES, B.Sc., A.M.LE.E.

A recent development in radial track systems for aerial

navigation is the v-h-f Omni-Directional Radio Range.

This

system gives indications all uround the compass, and is in
a frequency band substantially unaffected by difficulties

encountered with many of the low frequency ranges.

In connection with the navigation of

civil aircraft along air routes, a need
has long been felt for a radio aid which
would indicate to the pilot, in a direct
and simple fashion, the bearing of his
aircraft from some known ground
point, and which would allow him to
fly the aircraft along a straight track
to or from such a point. Needless to
say, it is an important requirement
that such a radio aid should be inher-
ently accurate and not affected by ad-
verse wcather conditions or other cir-
cumstances outside the control of the
pilot.

Reasons for an Omni-directional
Range

The need for an omni-directional
track guide of such a kind has become
morc insistent in recent years, largely
because of the very great increase in
commercial air traffic in FEurope, the
US.A. and elsewhere. As is well-known,
there have been available for many
years, such radio track guides as the
2-coursc and 4-course radio ranges of
various kind, providing a limited num-
ber of tracks as their descriptions indi-
cate.

These track guides have been effec-
tive in the past and have rendered
valuable service for many years. Radio
range stations have been installed at
intervals along major air routes in such
a way that a continuous delineation of
track is provided to aircraft flying the

route. However, with increasing air
traffic and the number of air services,
there is a developing tendency for a
large number of routes 1o converge at
each major airport. The bearings of
these routes vary, of course, through the
entire 360 deg. and . the 2-course or 4-
course radio range is no longer adequate
to provide track guidance in such cir-
cumstances.

What is needed is a system which
will provide a large number of straight
radial tracks emanating from any given
ground point, and it is to fulfil this
need that the omni-directional radio
range has been developed.

1t may be remarked that in addi-
tional to allowing aircraft to fly a
straight track to or from an airport,
an omni-directional range will play an
important part in-the control of air
traffic in  the vicinity of the airport.
Such a system which provides many
radial tracks can, in conjunction with a
system providing information on dis-
tance from the airport (such as the
Distance Measuring Equipment now
becoming standard in aircraft), allow
the position of the aircraft within the
control area to be completely defined,
an essential requirement for satisfactory
air traffic control.

Development of an Omni-
directional Range

At about the commencement of the
recent war, at least one industrial labo-
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FORM OF SIGNAL RECEIVED
AT A GIVEN POINT AS AERIAL l

RADIATION PATTERN IN
HORIZONTAL PLANE
PATTERN ROTATES

Fig. 2.—Illustrating a horizontal radiation
pattern of cardioid form and the nature of
the signal received at a given point as the
aerial pattern is rotated.

ratory in the United States was working
on the problems of an omni-directional
range, and had developed the idea to
the stage where experimental flights
were being made. The principle under-
lying the range was that known as the
phase-comparison method, which we
shall describe shortly. During the war,
not much progress appears to have been
made in the further development of
omni-directional ranges, due no doubt
in part to the fact that in military avia-
tion one is not so much concerned with
air routes as with complete coverage
of an area of operations, a requirement
which is best met with a navigational
aid providing a grid or lattice, such as
Gee, Loran, and the like.

However, at the close of the war,
and with the problems of air traffic
density becoming increasingly pressing,
particularly in the United States, the
Civil Aeronautics Authority (C.A.A.) in
that country, a body which supervises,
amongst other matters, the safe opera-
tion of civil air traffic, intensified a
development programme for the omni-
directional range, the phase-comparison
principles still being used. At about
this time also, development of an omni-
directional range along similar lines was
commenced in England at the Royal
Aircraft Establishment.

At the 1946 meeting of the Inter-
national  Civil Aviation Organization
(LCA.Q) in Canada and the United
States, three systems of short-range (i.e.,
100 miles approximately) track guidance
were under consideration, namely, the
British Gee system, the Australian Mul-
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giving the bearing of the aircraft to

the pilot.

If it is desired to fly a straight
radial track to or from the station, it
is merely necessary to fly so that the
bearing remains constant. Since any
bearing may be selected on which to
fly, it is clear that the system consti-
tutes a truly omni-directional track
guide. A noteworthy advantage of the
system is that a single site is required
for the station, as against two or more
spaced sites for the so-called” hyperbolic
navigational aids; this is of importance
from the aspects of installation, opera-
tion and maintenance.

Methods of Producing the
Desired Radiation

We shall now consider how signals
carrying the desired modulations (i.e.,
fixed and variable) may be obtained.
Clearly, the reference modulation can
be radiated from a single aerial in the
usual way as a modulated C.W. carrier.
The variable-phase modulation requires
a more complex arrangement.

To understand the mnecessary radia-
tion pattern, reference should be made
to Fig. 2, which represents the polar
diagram of an aerial in the horizontal
plane. The particular diagram shown
is known as a cardioid. The length of
the radius vector from the centre to
any point on the figure indicates the
relative intensity of signal radiated in
that direction.

Now, imagine the polar diagrams
rotated about its centre at a definite
rate, and consider the effect on a receiver
at a distant point. It is clear that for
every revolution of the aerial pattern
the signal intensity at the receiver will
pass through an entire cycle, e.g., from
a minimum to a maximum and back
again. As the aerial rotates, therefore,
the effect at the receiver will be that
of a modulated carrier (see Fig. 2).

Furthermore, and this is important,
it will be seen that at any particular
instant the phase of the signal will
depend on the bearing of the receiver
from the cardioid aerial. For example,
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suppose that at a given instant the car-
dioid maximum is directed due north.
A receiver north of the station will be
receiving minimum signal. Reference
to Fig. 3 shows that the modulations at
the two points are then 180 deg. out
of phase.

Hence, a rotating cardioid aerial pat-
tern meets our requirements for the
variable-phase signal, namely that the
phase of its modulation relative to a
reference phase is proportional to the
bearing of the receiver from the station.
The manner in which the rotating car-
dioid is produced, as well as the refer-
ence signal, will now be considered.

Means of Producing a
Rotating Cardioid Aerial Pattern

It will be advantageous first to con-
sider how a stationary aerial diagram of
cardioid form may be produced, and
later to investigate methods for rotating
it.

It is well-known that a loop aerial
can be used for radio direction finding,
the usual application being to rotate
the loop about a vertical axis of sym-
metry until the received signal, of
which it is required to determine the
direction of the source, is at a mini-
mum or zero value. The polar dia-
gram of such a loop aerial in the
horizontal plane is of the familiar
figure-eight form, shown in Fig 4. It
is clear from an examination of this
diagram that there are two orientations
of the loop, 180 deg. apart, for which
a minimum signal is received.

In radio direction finding this charac-
teristic of the loop aerial introduces an
ambiguity in determination of the bear-
ing of the distant transmitter, and there
is a long-established technique for resolv-
ing this ambiguity. The procedure is
to determine with the loop the bearing
of the transmitter or its reciprocal, and
then to add to the loop voltage (by
connecting in series with it) the out-
put of a simple omni-directional vertical
aerial.

Reference to Fig. 4 shows that the
addition of loop and vertical aerial

]
RF. CARRIER
EMF

MODULATING
E.M.F.

Fig. 6.—Basic arrangement of balanced modu-
tor.

voltages, taking due account of the sign

of the voltages, results in a polar dia-

gram for the combination having only

one minimum, a, diagram which is in~
fact, the cardioid which we are interest-

ed in producing. (In direction finding,

the fact that the cardioid diagram has

only a single minimum, allows the

ambiguity in bearing to be resolved.)

We have, therefore, in the combina-
tion of loop and vertical aerial, a means
of producing the required cardioid dia-
gram. An alternative to the loop aerial
is to use a horizontal dipole, since such
an aerial also has a figure-eight radia-
tion diagram in the vertical plane; the
difference then is in the polarisation of
the aerial, which is horizontal instead
of vertical. (Polarisation will be con-
sidered further at a later stage in this
article) Or again, in place of a hori-
zontal dipole, a pair of laterally-spaced
horizontal loops may be used, since this
has the desired omni-directional radia-
tion pattern in the horizontal plane.
For such a loop the polarisation is
horizontal.

We must now consider possible means
of rotating the cardioid aerial pattern.
It is clear that it will be sufficient to
cause the figure-eight component of the
diagram to rotate, since if this is done,
the pattern as a whole will rotate.
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A straightforward method of approach-
ing the problem would appcar to be
o sct up a figure-eight acrial of one
of the types just described, to apply
4 C.W. carrier (o it. and to rotate it
about a vertical axis by mecans of a
motor at a speed corresponding to the
modulation frequency it is desired to
produce at the receiver. At the same
time, the C.W. carrier would be fed to
an omni-directional aerial which 1s sta-
tionary and mounted co-axially with the
rotating acrial.

This direct method of producing a
rotating cardioid pattern has been the
subject  of considerable development
work, whiclt now appears to have reach-
cd a successful outcome. There have,
however, been a number of problems
10 overcome in the development, not the
least of which has Dbeen that of satis-
factorily constructing a pair of horizon-
tal loop aerials (this is the form of
acrial finally fixed upon) in such a way
as to resist the mechanical stresses im-

posed  when the aerial is  rapidly
rotated. Since a modulation frequency
of 60 cycles per secand is a typical
figure, corresponding to a rotational

speed for the aerial of 3600 revelutions
per minute, it can be seen that the
forces involved will be considerable.

Fixed Aerial System

the construction of a
satisfactory rotating figure-eight aerial
have led to much development work
being done on other acrial systems which
will produce the same result. An in-
genious technique has been devised by
which it is possible to produce a rotat-
ing figure-eight diagram from a fixed

Diflicultics in

aerial system, thus circumventing the
mechanical difficulties of the rotating
aerial.

The technique involves the use of
four fixed acrials located at the corners
of a square, the dimensions of the lat-
ter being of the order of one wave-
fength at the frequency used. At the
centre of the square is located a fifth
aerial.  Fach individual aerial has an
omni-directional horizontal radiation pat-

10

tern, and takes the form of a horizontal
loop.

To the centre aerial is fed a CW.
carvicr and to each diagonal pair of
acrials is fed a signal comprising the
sidebands only of a modulated carrier,
the modulation frequency being that
which it is desired to produce at the
receiver.  The sideband signals fed to
the two diagonal pair of aerials differ
in that the phases of the corresponding
modulations differ by 90 deg. Refer-
ence to Fig. 5 will assist in making
clearer the nature of the signals fed to
the outer aerials.

It is difficult to give a clcar physical
picture of the cflect of the sideband sig-
nals radiated from the four outer aerials.
Howcver, by analysing mathematically
the resultant ficld at a distant point due
to the aerials, it is found that the cffect
is precisely the same as would be pro-
duced by the actual mechanical rotation
of a figure-eight aerial. In other words.
duc to the arrangement of the four
acrials the nature of the signals fed to
them a votating field is produced, hav-
ing a figure-eight form. This ficld com-
bines with the omni-directional radia-
tion from the centre aerial to produce
a rotating cardioid in the same way as
previously discussed.

To date, two methods have been used
to produce the sideband signals which
are fed to the four outer aerials. The
first method is to use the well-known
principle of the balanced modulator, of
which a basic circuit is shown in Fig. 6.
A voltage at the carrier frequency is
applied in parallel to the grids of two
similar amplifiers, while the anodes are
fed in push-pull from the modulating
source. With this arangement the car-
rier is balanced out in the output, but
the sidebands appear at their normal
amplitude.

Two balanced-modulation pairs are
required, one to feed each pair of
diagonally-opposed aerials.

Capacity Goniometer

This method of producing the neces-
sary sidebands has the advantage of

being purely electronic, but there are
serious difficulties in  maintaining the
proper relationship between the ampli-
tude and phases of the signals in the
four aerials and also of these signals
with respect to that of the centre acrial.
Accordingly, an alicrnative method has
been developed, in which the sidebands
arc produced clectro-mechanically by a
device known as a capacity goniometer.

This consists of two rotating scmi-
cylindrical plates and two pairs of sta-
tor plates. The latter plates are spe-
cially shaped, and the rotor can move
within them. When an unmodulated
R.F. voltage is applied to thc rotor
plates, voltages appear (due to capaci-
tive coupling) on the two pairs of stator
plates, the relative amplitudes of these
voltages being dependent on the orien-
tation of the rotor. If the rotor is now
driven around at an angular spced cor-
responding to the desived modulation
frequency, the voltage on the two pairs
of stators vary in amplitude, and cach
has precisely the form of a sideband
signal of the kind required. FEach side-
band signal is then fed to the corres-
ponding pair of acrials.

So far, we have dcalt with secveral
methods of producing the rotating car-
dioid diagram necessary to provide the
variable-phase signal. It will be recall-
cd, however, that it is also necessary to
radiate a signal omni-directionally of
which the modulation provides a refer-
ence phase not dependent on . bearing
from the station. Use is made of the
centre aerial of the fixed-acrial system
to radiate this rcference phase, and in
the case of the system with a mechani-
cally-rotated figure-eight aerial, use is
made of the fixed aerjal to radiate the
reference phasc. .

Reference Phase Modulation

The reference-phase modulation is
carried out in the following way: The
audio-frequency modulating signal (which
in the case of the spinning figure-eight
aerial and capacity-goniometer system. is
derived from an A.C. generator coupled
to the shaft of the spinning aerial or
goniometer, and in the balanced- modu-

(Continued on page 46.)
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Fig. 9.—Simplified circuit of phase diserimi-
nator.
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MODERN

./4fom Smadéem -

By B. Y. MILLS, B.Sc., B.E.

In this second article, the author completes the discussion of
modern atom smashing equipment by describing the operat-
ing principles of the Linear Accelerator, Microtron and the

Betatron.

In the accelerators described so far,
high energies have been obtained by
successive accelerations, while the ions
have been constrained to move in cir-
cular orbits by means of a magnetic field.
Historically, however, this method was
preceded by that of linear acceleration,
or acceleration along a straight line. The
principle is illustrated in Fig. 8, which
is a diagram of the earliest form of this
accelerator, called the Sloan-Lawrence ac-
celerator, after its inventors (Lawrence
was later to invent the cyclotron).

Mode of Operation

Positive ions, in this case of mercury,
are produced by the low-pressure dis-
charge on the left and directed by the
two elements of an electron gun along
the axis to the right. The accelerator
proper consists of a series of tubes of
increasing length, called drift tubes, be-
tween which a high intensity R.F. electric
field is maintained.

The ions are accelerated by the field,
and the lengths of the tubes are so
arranged that the ions take a time cqual
to a half-period of the RF oscillation to
traverse them, resulting in the field al-
ways being in the correct direction to

EVACUATED COPPER CAVITS

I
CO-AXIALTEROM MAGNETROMN
) SINGLE GAP ACCELERATOR

(B} MULTISAP ACCELERATOR, :kﬂ:ﬂ wavh c-a
SUPPORTS

Fig. 9.—Linear Accelerators using resonant
cavities for micro-wave operation. In the
case of the multi-gap accelerator (b), the
adjacent cavities are coupled together by the
electric field at the edges of the baffles. The
baffles are effectively insulated from the body

of the cavity by quarter wave stub support.
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accelerate them when they are crossing
the gaps. As the ions speed up the drift
tubes must be made longer.

Heavy mercury ions had to be used
in the original accelerator because the
frequencies required for the light fast
lons most useful for atom-smashing could
not be produced at that time. In fact,
it is only since the revolutionary develop-
ment of high power micro-wave oscilla-
tors during the war that such a method
has shown promise for the acceleration
of protons and electrons to very high
energies.

Some of the earliest post-war work
along this line was carried out in Aus-
tralia by the Radiophysics Laboratory,
CSIR. There, by using a resonant
cavity of the type shown in Fig 9a, fed
by a 25 cm., 500 K.W. magnetron, elec-
trons with an energy in excess of onec
million volts have been produced across
a single accelerating gap. Some success
has also been achieved by connecting
several cavities in series as shown in Fig.
9b.

Multi-gap Connection

In this, the adjacent cavities are
coupted together by a low impedance
capacity coupling in the form of a gap
around the rim of the separating plates.
Power is fed into the cavity at one end
of the chain and the coupling is made
very tight, with the result that the cavi-
ties all have the same peak voltage and
a phase difference of 180 degrees be-

tween successive gaps as in the Sloan-
Lawrence accelerator.

Here the length of successive drift
tubes does not increase so rapidly, how-
ever, as the relativity effects restrict the
increase in electron velocity. Experi-
mental work has not been carried fur-
ther than the four gap accelerator shown
in the diagram.

When the very high energies required
for modern nuclear research must be
produced, the engineering problems of
this technique become too formidable.

Proposed Accelerator

In Fig. 10 is shown the essentials of
a 40 M.EV. proton accelerator under
construction at the University of Cali-
fornia. It consists of a 40ft. long cylin-
drical steel vacuum tank with a lining
of copper to conduct the high {requency
currents. Copper drift tubes are sus-
pended in the centre of the tank and
R.¥. power is supplied by 30 radar trans-
mitters operating at a frequency of 200
megacycles and arranged along the length
of the tank.

The radar transmitters are controlled
by a master oscillator which determines
their phases. Again, a change of phase
of 180 degrees per gap is employed,
Because the phases are controlled exter-
nally there is no danger of exciting
unwanted modes in the accelerator and
all the baffles between adjacent cavities
may be removed.
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4 frequatoy suited to the eccelerstion of protons.
Anticipstsd are snergles of approximataly 1 Vev mer
lassr fost, or 40 Mev protons fram s 40 foot modals

This does not affect the principal re-
sonant frequency of the systems, as the
currgnts on either sides of a baffle are
180 degrees out of phase and therefore
cancel, :

Protons are injected with an initial
energy 4 M.E.V. produced by a Van de
Graaf electro-static generator.

One great advantage of an accelerator
of this type is that once it is working
satisfactorily, it is a comparatively simple
matter to increase the output energy by

*

Fig. 10.—This
~ < gram shows the main
features of the Linear

accelerator.

dia-

*

M.E.V,, such a machine would have to be
approximately 1,000ft. long.

Travelling Wave Type

Another type of linear accelerator
which, however, can only be used for
electrons is the travelling wave accelera-
tor. It also has resulted from war-time
advances in micro-wave techniques. Like
the electron synchrotron, it depends on
the velocity of electrons remaining prac-
tically constant and nearly equal to the

a few M.E.V. The principle is illus-
trated in Fig. 11. :

A high-power magnetron feeds a wave-
guide, down which a wave with the field
configuration shown (the TMOl wave) is
propagated. The wave velocity is main-
tained at slightly less than the velocity
of light by loading the wave-guide with
corrugations. The wave has a strong
electric field in the direction of motion,
and therefore electrons injected at high
energy in the same direction and travel-
ling at the same velocity as the wave
remain in the longitudinal accelerating
field, and have their energy continually
increased. Work on this type of accelera-
tor is proceeding principally in England
and it is hoped eventually to obtain an
energy in the region of 1,000 M.E.V.

The Microtron

Still another accelerator made possible
by the high power micro-wave oscillators

| GsecTion oF sagttaT an

Fig. 11.—The Travelling wave accelerator.
A TMol wave is propogated down a “loaded”

adding further sections similar to the
first. To produce an energy of 1,000

velocity of light when accelerated beyond

waveguide and travels at the same velocity
as the electrons it is accelerating.
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The Kingsley Dual Wave Coil unit is photographed
here alongside a match box for size comparison.

Ask for—Insist on—DEMAND Genuine Kingsley Parts from your supplier.

KINGSLEY RADIO PTY. LTD.

380 St. Kilda Road, Melbourne, Victoria

RETAIL PRICE

Kingsley—New Miniature

DUAL WAVE GOIL UNIT

This New Kingsley Dual Wave Coil Bracket

has not merely been reduced in size—it has

been thoroughly designed by Kingsley’s Re-

search Engineers., It is no mere adaption of

existing components, being engineered not

only from the electrical but olso the mecha-
nical viewpoint.

NO OTHER D/W BRACKET GIVES ALL THESE
FEATURES:

% Each unit is core tuned.

Y Models for everr converter valve.

% Frequency coverage 5.95 megacycles to 18.5 mega-
cycles and 540 to 1650 kC/s.

% Trimmers and cores are readily accessible.

% Coils and wiring well protected.

% Dimensions of unit: 3 ins. wide, 2 ins. deep, 1% ins,
high.

v Ease of wiring into chassias,

Y Sturdy construction of unit.

Write for details.

‘Phones: MX 1159, MX 3653

Please Mention RADIQO SCIENCE when Replying to Advertisements.
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EYELETS WITH THE PRICELESS QUALITY OF AGCURACY

It is natural for us to concentrate on little
details: Because we make liitle things . . .
eyelets for all trades . . . and you get the
benefit of our many years of specialized

concentration. Precision, accuracy and con-

~stant uniformity . . . a priceless thing in

to-day’s manufacturing and merchandising.
Quantity production of tiny metal pressings
never affect accuracy in Eyelets’ products.
With Eyelets it is top quality. first class finish,

punctual delivery. plus accuracy .. . every

Please Mention RADIO SCIENCE when Replying to

time. New pressings to suit your specific
neerds . . . specifications as requested . . .

Why not get in touch with us?

YELETS

GREEN STREET. WINDSOR, MELBOURNE

Interstate Representatives: C. H. R. JOHNSTON PTY.
LTD., Svdney; F. L. RUNGIE, Adelaide; E. D. WELSH,
" 2righanar C R. PALMER. Perth
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RADIO SCIENCE, Nov.-Dec., 1948






FOR THE EXPERIMENTER

- Changing Speaker Qutput

In some public address systems it is
necessary, at times, to use the speaker
. on 500 ohms or voice coil. A double
pole double throw switch mounted on
the speaker frame—or case, if it is in
" a cabinet—allows connections to be made
directly to the speaker or through the
output transformer.

By A. H. NICHOLLS, VK2NI

Germonium Crystal Probe

Here is a worthwhile idea for using
one of the miniature crystal diode
units. If a V.T.W.M. is set up to read
negative volts, L.bv AC will give 1.5v
DC. The unit may be housed in a pen-
lite torch case for convenience.

Care should be taken to ensure that
not more than 50v r-m-s is applied to
the crystal, otherwise damage will result.

TO AMB,

The use of a double pole-double throw switch
enables the speaker connections to be changed.

O

+——1

IPROBE

CRYSTAL

.
arf & ©

Circuit of the simple diode probe using a
germanium crystal.

Emergency Soldering

Clip a small dynamotor brush in an
alligator clip and connect to 6v. fila-
ments, or a 6v. battery. The other
lead from the supply connects to 3-4 ins.
of solder. Bring the carbon on to the
tip of the solder at the point to be
soldered.

L-F Discriminater Transformer

Many amateurs have receivers that
tune to 28 mc. or even 60 mc., and these

can be easily adapted for narrow-band

F-M opcration by the addition of a
suitable discriminator transformer as
. shown in the accompanying circuit.

In this circuit, LI and L2 are “pies”
“from any 455 kc. I-F unit. The band-
width control--C—is a $-30 mmfd con-
“denser. The coils should have no mag-

netic coupling and should be mounted
in separate cans.

The unbalance provided by “C”
causes current to flow in the secondary
of the same phase as wui:ld be supplied
by magnetic coupling. Thus, to change
the bandwidth, merely change “C”.
Tune Cl for maximum A-M output and
C2 for minimum A-M output. A few
trial settings should give the desired
bandwidth.

TO I.F. STAGE"

coa

i This diagram shows the .ranges necessary to add a discriminator section permiiting narrow

band F-M reception.
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Regulator Filter for Mobile
Equipment

With the increasing activity in mobile
equipment nowadays, various annoying
sources of interference becomes preva-
lent. Among the top-ranking types of
“hash™ generator is the car's dynamo
regulator.

This unit switches the field circuit
continuously when  heavy intermittent
battery drain is employed. A .5 mfd
condenser frequently used for suppres-
sing interference should not be placed
across the field regulator contacts, as
this will cause burning and pitting.
Instead, a simple clioke as shown in the
sketch should be employed, and it will
be found that this is satisfactory for
most cases.

FIELD
BATTERY

Details of the regulator filter. The coil, L1

consists of 25 turns, 22 SWG e¢nam. wire,

44 inch dia., 34 inch long. The condenser Cl1,
is a standard 455 ke. padder.

COUNTRYMAN'S FIVE...

A5 requested by many, here is the
chassis layout for the five valve bat-
tery receiver described last month.
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continually changing. Scientific  re. ’ \“
search is net always inspired by curio- “h

Sity; it gets its 8reatest stimulys during “

wars, and wars are not started by any- \ \m )
thing scientific, “h i
rirrd

Science reflects the state

of the nation as well as its owp pro- k
gress. ‘“

play  of mechanical  forees apparent
when charged bodies Were near each /
other. ¢ could also account in g Jegs

adequate way for the Spectacular pheng-
menon of electrical discharges. '

Because of the knowledge we have
loday, the fiuiq theory js scien-tiﬁcally
insignifican; and technically unimpor-
lant. Whar i important ig the fact thay
electrical technology hyg inherited (he
terminology  which the  fluig theory

l p ) !
Vax; THERE ARE

logically ang naturally inspired, This 2 AV
inheritance distorts the meaning of the / . :
broader anq deeper concepts which haye ISTO
replaced the fluid theory and thjs dis-
tortion, in turn, gives rige to the diff- WW
culties yoy may have jp understanding %W

advanced electrical theories,

These difficulties disappear if we dis- ]

ESISTORS  include
card distorteq meanings, and to get rid IRC  METALLIZED R

all,
P and MV, They are sm
A n ith lower operating
Resistors  wit ing
comp:r:*ture:"cnd higher waﬂ'cg:' d:l:lb
:::Ti':ms than was formerly obtainable

respect to size, i ¢ low
e BT. of lo . o
'RSi:cytp obtained by .hngh.f pres::. s
e ldin' the noise level is uni orr; ond
mouister?t'ly low. They are crack-, |r o
:Z;S vibration-proof, ond are comple
ladd tmed "

. Mastollized filament is
IRC Type F. The Meta ed flament ic
in isolantite body. P
erctl:;‘:n::’l‘os'ed contacts cnd_non-h);qi;:*
fee icy body protect the units ugThey
scl:::‘n'::rrm:xl atmospheric congmons.
:arry overloads up to 100%.

a8 10 how the ideq of an invisible fluid,
as intangible ag the electrica] stuff i
professed to clarify, coylq possibly aq-
vance electrica] Tesearch, apd why, out
of an infinjte nhumber of alternatives,
the fluiq concept was chosen,

It s highly improbable that men like
Franklin apd Faraday regarded electri.
cal fluid a4 real.  For the’ purpose of
their concept it wag immaterial a4 to
whether the fluid was reg) or not,

The early €Xperimenters grappled
with  the problem of €Xpressing  their
Spectacular observations in mathematjcal
language; of stating what they saw with
symbols, and Dumbers, If you can reca])
Your own early difficulties of translating
everyday language into algebraical for.
mulae yoy win understand thejy prob-
lems. Bearing this ip mind, consider
the undefineq word, electricity, anq see
if you can €Xpress it mathematica]ly.
The absurdity of the suggestion empha-
sises  the necessity  gpg Purpose of

. ISTORS. Range
-WOUND RESISTOR ge.
‘lfz?n ‘3’/ I»&E 200 wuthé andP !;ufleltd tc; q:i.:l:t
! 5 o
’Q:;‘:urraut?eyo?vre:‘: \:ithstond solt water
m 3

immersion.,

Resistors for

- j T in
SPECIAL oppli . NTROLS. QUIE
cations made IRC VOLU ?hEe ggnger. knee-action con-

H fon. tion, oofhly
*OSP“'ﬁC‘E";;:" :::tr’o :?de over the element as sm
SOLE AG

A der ot alter in
They will not pow "
FOR AUSTRALIA “is%l:::e apl:ryeciably throughout their long
g res
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TROUBLES HOOTING ———mreree

o A P

RECEIVER DISTORTION

In this second article, further common causes of receiver

distortion together with methods of iocation and elimination

are treated in some detail.

Most modern receivers utilise degenera-
tive, or negative, feed-back circuits to
hold distortion to a minimum. Nega-
tive fecd-back tends to reduce both har-
monic and frequency distortion. One or
two, or even thrce, stages are involved in
the feed-back chain. There are many
methods used. A portion of the voltage
may be fed back from the voice coil
circuit, or the plate circuit of the output
stage to a preceding stage, as in Fig. 1,
or in some cases degenerative feed-back in
one stage is accomplished merely by
omitting the cathode by-pass condenser
across all or a portion of the cathode
resistor, as shown in Fig. 2.

Regardless of the method used, the im-
proved tone quality which results is cb-
tained at the sacrifice of amplification.
A material loss of gain will result with
excessive  degeneration. Likewise a
marked incrcase in distortion will resule
if for any reason the decgenerative fecd-
back circuit should case to function.

Phase Inversion

In the case of a resistance-coupled
push-pull stage, there wili be some means
of phase inversion in. order ‘that the
signal voltages fed to- the two output
grids will be opposite i‘n‘gphasé.

If the distortion is to. be Held to a
minimum, the voltages must not only be

&
SPEAKER
XFMR] vaice

e

i =
P 0 OWER auteut
XFimR TUBE XFMR
3

Jes

|

@

Fig. 1.—The circuits above illustrate two

common methods employed to obtain regene-

rative feedback. In A, resistor R and capa-

citor C constitute the feedback circuit. In B,

resistors R1 and R2 and capacitor C consti-
tute the feedback circuit.
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opposite in phase, but equal in ampli-
tude. In checking the cperation of the
phase inverter, a modulated signal from
a signal generator may be fed into ti.e
r-f input of the receiver, or into any r-f
or i-f stage for that matter; or an audio
signal may bc fed into the input of the
audio amplifier of the receiver (sce Fig.
3). The audio voltages that will conse
quently appear at the two cutput grius
may be checked and compared by either
the usc of ap osciiioscope or a V.T.V.M,
that is equippn? with a r-f prohe, These
voltages shoutd ne of the same magni-
tude. A mulortal  difference between
these readings may indicate a defective

tube in the phase inverter socket, or a -

change ir value of a load resistor ir the
phase inverter circuit.

Separate phase inverter tubes are not
always used. Sometimes the driver stage
serves as the phase inverter by having
one of the output grids coupled to its
plate -and the other to its cathode, as
shown in Fig. 4. This serves the purpose
of phase inversion, because the voltages

- at the plate and cathode of a vacuum

tube are cssentially 180 deg. out of phasc.

In such a case, any differcuce in the

~values of the plate load resistor and the

cathode load resistor will result in one
of the output grids receiving a stronger
excitation voltage ‘than the other, causing
distortion. A dificrence in the values of
the grid load rc.istors of the output stage
or the coupling condensers can have the
same effect. In some phase inverter cir-
cuits, the grid load resistors arc purposely
of different values in order to apply equal
signal excitation voltages to the two grids.
Such a circuit may be found in cases
where phase inversion is acquired hy
coupling onc of the output grids to the
screen-grid of the other stage, as in Fig.
5. Im any case. the signal voltages at
the two control grids of the output stage
should be equal.

Midget Receivers

In some midget receivers a grid resistor
of from 10 to 15 megohms will be found
in the first a-f amplifier stage.

This grid resistor can be quickly located

(A)

(B)

Fig. 2.—Negative feedback voltage may be

developed across the cathodeé resistor of an

amplifier by omitting the bypass condenser

as shown in (A) or by placing the bypass

condenser across only part of the cathode
resistor as shown in (B).

by first locating the coupling condenser
which will be connected to the arm of
the volume control potentiometer. The

- other end of this condenser wilt be con-

nected to the grid of the first a-f ampli-
fier and also to the grid resistor, Rl in
Fig. 6. When these receivers are tuned
to a strong local signal, there will be
an unpleasant time lag, accompanied by
distortion, when the volume control is
advanced for louder volume. Sometimes
the value of resistor R1 will increase and
become of such a high value that the
distortion is always present. This time
lag can be climinated and the tone qual-
ity often improved by substituting a re-
sistor of from 2 to 3 megohms.

A symptom sometimes encountered,
especially in a receiver with resistance
coupled audio stages, is a static-like noise
due to the use of a resistor with too small
a wattage rating. The wattage rating
given to a resistor is based on the power
necessary to raise the temperature of the
resistor to 250 deg. C. A resistor should
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Fig. 3,—Push-pull output stage and phase in-

verter, The operation of the phase inverter

may be checked by comparing the voltages

present at points A and B as described in
the text.

7

ouTPuT

PHASE
MNVERTER

be used which has a wattage rating of
approximately twice the actual power
that it must dissipate.

Bass Compensation

Most receivers employ some sort of
bass compensation associated with the
volume control circuit in order to com-
pensate for the relative low sensitivity
of the ear to the bass frequencies at low
volume. A varying percentage of feed-
back takes place at different volume con-
trol settings. The lower the setting of
the volume control the greater the
amount of feed-back, resulting in a
greater amount of bass emphasis. The
volume control resistor will be tapped
at one or more points. It is extremely
important, therefore, that this control
be of the correct value, and have the
proper tapering, and when replacement
is necessary it must be replaced with an
exact duplicate of the original control.

The presence of an excessive amount
of regenerative or positive feed-back
associated with one or more stages in a
receiver is often the source of consider-
able distortion. Regenerative feed-back
may be due to many causes. The most
common cause in the audio section is
undesired coupling between stages due to
lack of voltage regulation in the common
voltage supply.

The higher the gain of the audio stages,
the more troublesome feed-back becomes.
The feed-back may be great enough to
cause sustained oscillations. Oscillation
resulting from poor regulation will pro-

1

B

PLATE
R LOADING
RESISTOR 1T
it
- oyTPUT
XFMR
LAST A-F ANE
—— & FHASE B E‘q
INVERTER
<
oias
RESISTOR 3
i
i
RS CATHODE
4< LOADING
RESISTOR

Fig, 4.—A phase inverter using a single

triode. In order for the phase inverter to

operate properly, resistors R1 and R2 must
be of equal value,
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duce a sound in the speaker resembling
the sound of a motor-boat. Consequently,
such oscillation has inherited the name
“molor boating.”

Curing Motor-becating

The installation of a r-c filtering, or
isolating, networks in the individual B +
lead of one or more stages will often
remedy this condition, if such networks
are not already incorporated in the cir-
cuit (see Fig. 7). In installing these net-
works, the resistor should be kept as low
as possible to prevent unnecessary lower-
ing of the plate voltage. All of the by-
pass condensers and power supply filter
condensers should be checked first, as
the trouble usually lies in an open or
partially open condenser which is already
incorporated in the receiver. Any com-
ponent which is capable of causing poor
voltage regulation in the receiver can be
the source of the trouble. The voltage
regulation may be checked by tuning the
receiver to a strong signal and taking
voltage readings at various points along
the distribution line with a V.T.V.M. The
voltage at any point should be constant.
Any fluctuation of the meter reading
will indicate poor regulation.

If the power transformer has been re-
placed by a transformer with too low a
rating, it may be necessary to replace it
with a heavier transformer before good
regulation can be acquired. One indica-
tion of an overloaded transformer is an
excessively high temperature after the
receiver has been on for some time. This
may be checked by placing one’s hand
upon the transformer. The temperature
should never become great enough to
cause discomfort to the hand.

Any filter choke that is associated with
the power supply is as important in
keeping the voltage regulation under con-
trol as are the filter condensers. If a
choke has been replaced with one that
is too light or with one of too low a
reactance, poor regulation may result.

Oftentimes distortion will originate in
the i-f stages as a result of excessive
regeneration due to stray coupling be-
tween the grid and plate leads. This
trouble is common with midget receivers.
Sustained oscillations will usually result
when a station carrier is tuned in, especi-
ally on the low frequency end of the
dial. Proper dressing of these leads will
usually remedy this condition.

Loose shield cans often become a source
of trouble. The symptoms are many and
varying, such as squealing, howling,
static noises and other intermittent dis-
turbances. An undergrounded or poorly
grounded i-f can and will also affect the
alignment. Misalignment of the receiver
will result in distortion. A marked fre-
quency distortion will also result with
the sharp tuning of i-f transformers that
are designed for flat-top characteristics.

0UTPUT B
PHASE INVERTER

— T
SCRESN
500,000~ LOADING

RESISTOR

ouTPUT
XFMR

“@c@

PRy —

300,000~ 268,

ouTPUT

Fig. 5.—Push-pull output stage and phase
inverter combined.

The factory instructions should be fol-
lowed in every detail when aligning a
receiver.

Oscillator

Frequently drift and instability of out-
put voltage of the local oscillator may
be the source of distortion in a super-
heterodyne receiver. The oscillator out-
put will vary with the frequency in most
receivers, and in the case of the small
midgets this variation may approach a
ratio of about 2 to 1. In the better
receivers, however, the output is almost
constant.

A simple method of checking this varia-
tion and the general stability of the
oscillator is by connecting the r-f probe
of a V.T.V.M. to the oscillator grid re-
sistor (Fig. 8) and observing the output
voltage while rotating the tuning con-
denser through the tuning range. The
oscillator frequency will be lowered when
the r-f probe is attached to the grid
resistor and therefore it will become
necessary to re-tune the oscillator slightly,
if it is desired to observe its output at
any specific frequency setting.

The stability of an oscillator is gener-
ally improved with a high value of grid
resistor, but should this value become
too great, oscillation may become inter-
mittent or cease entirely. The wiring
and other components associated with the
oscillator circuit must be rigid and care
should be exercised to avoid disarranging
any of these from their original position.

This is especially important in the case
of high frequency oscillators. Displace-
ment of any of these components may

LAST (OUTPUT)
I-F XFMR

UNE L

VOL. CONTROL
POTENTIOMETER

Fig. 6.—An ‘increase in the value of R1 will
cause distortion as described in the text.
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Yyour %67 book,

A page of radio servicing hints and notes of prac-

tical value to the radio serviceman and technician.

Shorting Condenser Vanes

Cases of short circuiting gang conden-
sers are fairly common both to the
amateur and the professional service-
man. Whilst the task of finding the
cause of the scraping noise usually pre-
sents little difficulty even to the com-
parative novice, the real problem is how
to remove it.

Apart from vanes bent through acci-
dental damage, the trouble may be due
to “whiskers” of metal adhering to one
or more of the plates. Although these
can be removed by inserting a thin
strip of card, it has been found from
experience, that this method is mnot
always successful.

Consequently, the handy tool spectally
suitable for this purpose can be easily
made. It consists merely of a length
of 16 gauge wire, with one end curled
onto a loop for holding or hanging
purposes, and the other flattened into a
thin blade to a length of about three
inches by hammering it on a flat sur-
face.

The “feeler” so formed can be in-
serted firmly between the vanes whilst
the handle can be bent to suit any par-
ticular condition.

‘Wirewound Potentiometers

Certain types of wirewound potentio-
meters often become noisy in operation,
due to the adjacent turns of the resis-
tance element moving when traversed
by the rotating contact arm.

A potentiometer which gives trouble
of this nature can generally be put
right by varnishing the windings with
two or three coats of celluloid cement.
Allow ample time for each coat to dry
before the next is applied making sure,
of course, the actual contact surface is
kept free of cement.

The celluloid cement can be made by

32

dissolving scraps of celluloid in equal
parts of acetone and amyl acetate.

Non-slip Dial Cables

If the cord friction cable which drives
a tuning dial has been stretched, or if
the cable or pulley has been worn
smooth, there will often be slippage,
resulting in a great deal of annoyance
when tuning the receiver.

This trouble may be overcome by
rubbing some powdered rosin on the
section of the cable that travels over
the drive pulley and also on the trac-
tion surface of the pulley. The effect
of this rosin is to increase the friction
of the system, thus assuring more posi-
tive movement,

Cleaning Lead-acid Batteries

Unless proper care is taken of the
lead-acid type of accumulator, the ter-
minals will become corroded. If this
happens, here is a simple method of
cleaning the corroded parts.

Make a solution of Sodium Bicarbo-
nate (ordinary baking soda) with water,
and pour this solution on the battery
where there is corrosion. Let it stand
for 3-5 minutes and then clean off
with clean water. For most cases, a
tablespoon of soda in a cup full of
water should be satisfactory, although
a slightly stronger solution will give
quicker results. By frequently repeating
this process and applying petroleum
jelly to the terminals, batteries can be
kept in good condition.

Parasitic Oscillation

Parasitic oscillation is most common
in the output stage where it manifests
itself as an almost complete cessation
of signals combined with a heavy in-
crease in plate current. The oscilla-
tions usually take place at a frequency

determined by the inductance of the
wires running to grid and plate in con-
junction with interelectrode and other
stray capacities acting as a tuning con-
denser.

The cure for this condition is based
on the use of a “grid stopper”. A non-
inductive resistor of about 5000 ohms or
higher is connected in series with the
signal path to the grid of the valve and
mounted right up against the respec-
tive valve socket terminal.

The combination of this resistance in
conjunction with the grid-filament
capacity of the valve makes a fairly
effective filter preventing high frequency
voltages from developing on the grid.

ARE YOU INTERESTED
IN F-M?

If so, the following articles
published in previous issues of
RADIO SCIENCE should be of
interest.

February, 1948.

The ABC of Frequency Modu-
lation.

March, 1948,

Fremodyne F-M Circuit.
Convert the AR301 to F-M.

April, 1948.
F-M Antennas.

May, 1948.

F-M Antenna Transmission
Lines.

August, 1948.
Build your own F-M Tuner.
*

Limited copies of the above
issues are still available and can
be obtained by writing direct to
the Subscription Department, Box
5047, G.P.O. Sydney. The price
in each case is 1/-, post free.
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RADIO FREQUENCY

—== MEASURING EQUIPMENT

By ALAN WALLACE

The subject of frequency measurement is of prime impor-

tonce to every amateur.

In this series of articles, the

author will discuss the operation, use and construction of .

suitable measuring equipment for frequencies above 30 mec.

It is necessary, whenever considering
the subject of measurement of alternat-
ing electrical quantities, to consider
three factors, namely, the order of the
frequencies involved, those measuring
instruments which are operable at those
frequencies and, last but not least, the
order of  accurdcy required. It is the
purpose of this series of articles to deal
with the measurement of the various
quantities associated with radio frequen-
cies in the H-F and V-H-F portions of
the spectrum, ie., from 3-300 mcs.

Types of Wavemeters

One of the most important factors
concerning an RF wave which must
be known with a high degree of accu-
racy, is its frequency (or wavelength)
and to this end, various absorption
wavemeters and heterodyne frequency
‘meters have been developed. Of these
two instruments, the wavemeter can
only be relied upon for approximate
frequency indications, at the frequencies
under consideration, so that for all accu-
rate measurements a heterodyne fre-
quency meter should be employed,
whilst for extreme accuracy, a crystal
calibrated secondary standard frequency
meter must be used.

However, notwithstanding its limita-
tions, the absorption type wavemeter is
a very convenient instrument for rough
frequency measurement and R-F indica-
tion. In addition, it is suitable for such

@
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Fig. 1.—The basic circnit for an absorption
‘type wavemeter.
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purposes as the identification of har-
monics; field strength measurements, and
the detection of stray R-F fields. As a
consequence, the scope of this first
article will be restricted to describing
the operation of various varieties of this
instrument, the factors determining its
accuracy and sensitivity, together with
somq consideration of the more accurate
means of frequency measurement.

Basic Circuit .
The basic circuit of any absorption
type wavemeter is that shown in Fig. 1.
This has a resonant circuit loosely
coupled to the source of R-F energy,
and is provided with some device, e.g.,
a pea lamp, for indicating when the
circulating current is at a maximum.
In practice, the wavemeter will be loosely
cogupled to a transmitter, or other
source of R-F energy, and the circuit
capacity varied until a maximum
response is obtained in the lamp.
Alternatively, if the wavemeter is
coupled to a metered circuit such as
the final stage of a transmitter, an indi-
cation may be obtained by noting the
point at which the plate current in-
creases, as the condenser is rotated, thus
indicating that energy is being absorbed
by the wavemeter. The frequency of
the radiation may then be used, either
from a directly calibrated condenser
scale, or from a calibration chart.
Since the resonant frequency of such
a circuit is given by the familiar expres-

sion Fo=————— , it will be obvious
2, VLG

that linear changes of capacity will not
cause linear changes in frequency. In
fact, such linear changes of capacity will
produce a
crowded at the high frequency end of
the range.

Consequently, in order to facilitate the
reading of frequencies at this end of
the scale, a condenser having a straight

frequency scale which is

Fig. 2.—(a) This is a more practical version
of the circuit shown in Fig, 1.

line frequency or log-law characteristic
is often used. However, the prime re-
quirement for accurate measurement,
and the maintainance of calibration is
that the unit should be constructed in
a very rigid manner, preferably with
shielding to minimise the effects of band
and stray capacities. Of course, it will
also be realised that it is of utmost
importance that the loosest practicable
coupling should always be used with
zny absorption type wavemeter, in order
to minimise the loss of selectivity,
double humping, and change of resonant
frequency which occurs when two cir-
cuits are coupled too tightly.

More Useful Version

A more practical variation of this cir-
cuit is shown below, in Fig. 2, wherein
the tuned circuit is more isolated from
the indicating device which is con-
nected to a loop mutually coupled to
the tuned circuit, and may comprise
either a pea-lamp as above or a more
sensitive indicating device, such as an
R-F milliameter. Alternatively, a 0-1
m.a. D.C. milliameter, in conjunction
with a suitable rectifier such as a cry-
stal dectector, may be employed, as in
Fig. 2a. In this circuit, it is possible
to achieve quite good sensitivity, and
with proper selection of components it
may be arranged to have a continuous
coverage up to about 60 mcs.

These basic forms of the absorption
type wavemeter circuit may also be
adapted for frequencies in the range
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Fig. 4.—The electron-coupled circuit provides
good electrical stability.

“Wavemeter” dial readings, i.c., 7,000
plus 100 equals 7,100 kcs.

This systcm, however, whilst capable
of quite reasomable accuracy is normally
far too cumbersome to be either con-
structed or operated by the average
amateur.  Consequently, a far more
popular varicty of the heterodync fre-
quency meter is that in which the out-
put of a highly stable, acurately cali-
brated, variable frequency oscillator is
mixed with the incoming signal to give
a zero beat, the corresponding frequency
then being rcad directly from the cali-
brated dial of the oscillator. The prime
requirement of such an oscillator is that
it should be ecxtremely stable, both
mechanically and thermally, as any
variation in the frequency of its out-
put will be manifest as an equivalent
error in the reading obtained.

The requircment of mechanical stabi-
lity is not normally too difficult o ful-
fil, providing duc care is exercised in
the mounting and support of all com-
ponents associated with the oscillator
circuit, although the wuse of wvariable
condensers having a closer spacing than
normal should be particularly avoided.
Electrical stability is best achicved by
the selection of a suitable oscillator cir-
cuit, such as the familiar election
coupled oscillator as shown in Fig. 4,
and by the use throughout of ceramic
insulations and coil forms. Any thermo-
plastics or other materials likely to
change their physical dimensions or di-
electric properties with  variations in
temperature should be avoided.

It will be apparent that plug-in coils
are out ol the question, and it is prefer-
able that any range changing which may
be necessary should be accomplished by
switching of tappings upcn a  single
fixed coil, such that a low L/C ratio
is maintained at all times. [t is also
very desirable, in the interests of stabi-
lity, that the voltage supply to the oscil-
lator should be regulated, and the out-
put loading be the minimum amount
required to satisfactorily drive the mixer
stage.

For amateur purposcs, il is sufficient
in most instances to have a frequency
meter which covers only the amateur
bands.  Hence. a suitable oscillator
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would be one which tuned from 1.750-
1,800 kes.,, or from 1,750-1,950 kcs., de-
pending on the ranges desired, and uti-
lising harmonics of the oscillator to
cover the higher frequency bands.

Highly Useful Instrument

An instrument incorporating such an
oscillator is of unlimited usefulness in
the ham shack, as, apart from its pri-
mary purpose of checking the frequency
of the local transmitter, its output may
be used for such purposes as checking
of receiver calibrations and the direct
measurement of the frequency of incom-
ing signals. In addition, by the provi-
sion of suitable buffer stages, it can be
used as a very stable frequency control-
ling circuit for the transmitter.

The mixer circuit employed in a nor-
mal heterodyne frequency meter may be
quite conventional, and can take the
form of either an electronic mixer, i.e..
6GL, 6SA7, etc., or of a convenient de-
tector circuit, the signals being mixed
externally. However, it is quitc pos-
sible with some sacrifice in audio out-
put, to utilize a conventional pentode.
eg.. 6SK7, G6ACY7, EF50 as a mixer/
detector, by using the suppressor as an
injector grid.

A circuit using such a pentode is
shown in Fig. 5, in this case the output
being taken from the cathode, in order
to improve the output when opcerating
into a low-impedance load. This ar-
rangement, at present in the cxpcri—
mental stage, shows considcrable pro-
mise, in view of the large numbers of
amateurs in possession of Jow impe-
dance hcadphones which normally give
unsatisfactory performance without spe-
cial circuit arrangements.

Of course, it will be realised that no
matter what precautions are taken with
the design of the variable frequency
oscillator, it cannot be relied upon for
absolute accuracy unless some  means
are provided for the checking of its
calibration Defore using. A convenient
means of checking calibration is to pro-
vide a simple crystal oscillator, operat-

Fie. 5.—By uvsing the surpressor grid as an
injector grid, an ordinarv pertode may be
employed as a mixer/detector,

ing at some known frequency, eg., 100,
1,000 or 3,500 kcs.,, and to use its out-
put as a standard reference point for
the calibration of the oscillator.

The instrument then becomes of a
sub-standard nature, if the calibrating
crystal itself is of sub-standard accuracy
and resultant  frequency measurements
may be relied upon to within 1 part in
100,000, with greater accuracy at those
{requencies where direct comparison may
be made with the sub-standard crystal
oscillator.

However, where greater accuracy is
required, of the order of onc part in
1,000,000, it is necessary to cmploy a
secondary frequency standard. The cir-
cuit arrangement of this is such that
constant comparison is provided between
the incoming signal and the output of
a sccondary standard crystal oscillator,
provision being made to simultancously
compare the output of this secondary
standard with the standard frequency
signals radiated by WWV or some other
frequency standard.

In view of the many factors entering
into the design of such an instrument,
however.  further description  of  this
ecquipment  will be deferred until the
next issuc. when it is hoped to include
also, full constructional details of a
simple  heterodyne  frequency  meter,
with provision for crystal calibration.

ATTRACTIVE, EFFICIENT
WITHIN YOUR MEANS
RADAMETA
OSCILLATORS

Model RO68 A.C., operated, 195
to 255v., 40 to 60 cycle. Modu-
lated by mains frequency.

Cther models available:

RO78. Same as above, with
built-in 6v. vib. unit, £12-15-0
RO88. -A.C. operated, with 400
cycle modulation £12-5-0

RO98. A.C. and 6v. vibrator,
with 400 cycle mod., £15-0-0

RO10S8. Battery model, self-
contained, complete with bat-
teries .. ... ... ... £12-5-0

All prices plus 109, sales tax.
Available from all leading Wholesalers
Manufactured by:

RADAMETA

Guildford, N.S.W. ‘Ph. UB1438
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World-wide Call Sign List

Certain countries are divided into "“call areas’’, which enables

the identification of a station to be carried not only to the

country of origin, but to the ““state’ or district of that coun-

try. Listed below are the countries affected by this system

of definite call areas and it is suggested this chart be kept
as a handy reference.

ARGENTINE:

The first letter following the prefix numeral indicates the distriet,
j.e.,, LU1AA is in the city of Buenos Aires. A.B.C.—Buenos Aires.
D.E.—Buenos Aires province. F,G.—Sante Fe. H.—Cordoba. J—
Entre Rios. K.—Gucaman. L.—Corrientes and Gob Misiones. M.—
Mendoza. N.—Santiaga del Estero. 0.—Salta, P.—San Juan. Q.—
San Luis. R.—Catamarca. 5.—8a Rioja. T.—Jujuy. U.—La
Pampa. V.—Rio Negro. W.—Chubut. X.—Santa Cruz. Z.—Islas
Orecades (South Orkneys).

J J
AUSTRALIA:

VK2—N.S.W. VK3—Victoria. VK4—Queensland and Territory of
Papua. VK5—South Australia. VK6—Western Australia. VKT—
Tasmania. VK8-—Central Australia, VXK9—Territory of New Guinea.

BRAZIL:

PY1A-PY1L—Rio de Janiero (city)., 1M-1V-—Rio de Janiero (state).
1U—Espirito Sante. 2A-2T—Sao Paulo. 2U—Goias. PY3—Rio
Grande de Sul. PY4-—Minas Gerais. 5A-5P—Parana. 5Q-bZ—Santa
Catarina. 6A-6PL—Bahia. 6Q-6Z—Sergipe. TA-7TF—Pernambuco.
7G-TK—Algoas. TL-7P—Puraibo. 7Q-TU—Rio Grande de Norte.
TV.7Z—Ceara. 8A-8F—Para. 8G-8L—Amazovas. 8M-8Q—Marankao.
8R-8V-—Piaui. 8W-8Z—Territoria do Acre. iYQ-Mat’co Grosso.

CANADA:
VE1--Nova Scotia, New Brunswick and Prince Edward Is. 2—
Province of Quebec. 3—Province of Ontario. 4—Province of Mani-
toba. 5—Province of Saskatchewan. 6—Province of Alberta. 7—
British Columbia. 8A-8L—Yukon Territories. 8M-8Z--N.W. Terri-
tories. VEO—Experimental Stations.
* *

*
CHILE:

CEl1—Provinces of Yaena, Tarapaca, Antofagarto and Atacavia.
CE2—Provinces of Valparaiso, Aconcaqua and Coquimbo. CE3—Pro-
vinces of Santiago, O’Higgins and Colchague. CE4—Provinces of
Carico, Talca, Linares, Maule, Vuble an‘d Concepeion. CEs—Pro-
vinces of Blo Blo, Arauco, Malleco, Cantin and Valdivia. CE6—Pro-
vinces of Slanqulhue and Cluloe., CE7—Territory of Magallanes.

COLOMBIAN REPUB:IC:

HK1—Barranquilla, Cartageria, Cienaga, etc. 2.—Santa Marta,
Cucuta, etc. 3—Bogata. 4—Medellin, Caldas. 5—Cali, Buenaventura,
Popayan. 6.—Manizales, Pereira, Ibague. 7.—Bucaramanga. 8—Ca-
queta,

* * *
COSTA RICA:

T12—San Jose. 'T13—Cartago. Tl14—Heredia. T15—Grecia, Ala-
juela, T16—Port Linion. 'T18—Puntarenas.
b ¢ *

CUBA:

CM1/CO1—Province of Pinar del Rio. CM2/CO2—Havana. CM5/
CO5—Province of Matanzas. CM6/CO6—Province of Las Villas,
CM7/CO7—Province of Camaguey. CM8/CO8-—Province of Oriente.
CO9—Experimental broadcasting stations.

*
CZECHOSLOVAKIA:
OK1—Bohemia. OK2—Moravia. OK3—Slovakia.
* *
ECUADOR:
HC1—Quito. HC2--Guayaquil. HC3—Loja. HC4—Portoviejo.

HC5—Ciudad Cuenca.
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JAPAN:

J2—Tokio and Nagoya. J3—Osaka and distriet. J4—Hiroshima.
J5—Kumaniote district. J6—=Sendai district. J7—Sappavo. J8—
Korea (Chosen). J9—Formosa (Taiwan). »

*

*
MALAYA:

VS1-—Straite Settlements. VS2--Fed. Malay States. VS3—Non-
Fed. Malay States.

* *
MEXICO:
XEl1—Central Mexico. XE2—-Northern Mexico. XE3—Southern
Mexico.

* *
NEWFOUNDLAND:

VO1—City of St. John’s Is. VO2—AIll other stations south of lat.
49 deg., and east of longitude 56 deg. VO3—North of latitude 49 deg.
and east of longitude 56 deg. VO4—South of latitude 49 deg. and
west of longitude 56 deg. VO5—North of latitude 49 deg. and west

of longitude 56 deg. VO6—Labrador.
* * *
NEW ZEALAND:

ZL1—Auckland district. 2—Wellington district.
district. 4—OQOtago district. ‘
*

3—Canterbury

* Y
NICARAGUA:
YN1—Managua. YN2—Granado. YN3—Leon.
* *
PERU:

OAl1—Negrites. 0OA3—Huanuco. OA4—Lima. OA5—Huanto.

OA6—Arequipa. OQAT—Puerto Maldonavo.

* *
UNION OF SOUTH AFRICA:

ZS1—Cape Province. ZS2—Cape Midland and Eastern Cape. ZS3—
S.W. Africa. ZS4—Orange Free State and N.W. Cape. ZS5—Natal
and East Griqualand. ZS6—Transvaal and DBechuanaland Protecto-
rate. ZS7—Bechuanaland. ZS8 —Basutoland. ZS9—Swaziland.

U.S.A.:

‘W1—States of Maine, New Hampshire, Vermont, Massachusetts,
Rhode Island and Connecticut. W2—States of New York and New
Jersey. WB3—States of Pennyslvania, Delaware, Maryland, Virginia
and the district of Colombia, W4—States of Alabania, North Caro-
lina, South Carolina, Georgia, Florida, Tennessee. W5—States of
Mississippi, Louisiana, Texas, Arkansas, Oklahoma and New Mexico.
‘Wé—States of California, Nevada, Utah and Arizona. WT7—States
of Oregon, Washington, Idaho, Montana and Wyoming. WS8—States
of Michigan, Ohio and West Virginia. W9—States of Tilinois, Indiana,
Wisconsin and XKentucky, WO0—States of Colorado, Iowa, Kansas,
Minnesota, Missouri, I‘;?braski, North Dakota *a.nd South Dakota.

URUGUAY:

The first letter following the prefix numeral indicates the “call
area.” A.B.C.—Montevideo. O-—Canelones. E—San Jose district.
F—Colonia. G.H.—Soriano. I.—Poysandu. J-—S8alto.. K—Artigus.
L—Florida, N—Durazuo. O—Tacuarembo. P—Riviera, R—Mal-
donado. S-—Lavaleja. T.—Rocha. U-—Trenita and Tres., V—Cerroe
Largo.

* * *
VENEZUELA :

YVi1—Maracaibo, Trujillo. YV3—-Bar:1uiserneto, San Felipe. YU4—
Valencia, Maracay. YV5—Caracas. YV6—Barcelona, Bolivar. YV7—
Cumana, ete. YV8—Maturin, Quiriquire, ete.
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Amateur Radio Emergency Network

“There ig no greater work than helping the needy’’—an old

saying that applies right throughout life, it embraces amateur

radio as much as any other section of the Australian way of

life.

During the last few months amateur
radio has played a prominent part in an
emergency. In Maffra, Victoria, three
amateur radio opcrators helped in the
successful search for a missing: boy, while
in the north coast of New South Wales.
communications were restored when
floods rendered normal channels useless.

Their excellent work recalled the
heroic jobs done by a handful of Vic-
torian radio amateurs on “Black Friday”.
February 13, 1939, when disastrous fires
wiped out many of Victoria’s bush towns.
Their cfforts saved many lives and gained
the praise of the nation. Unfortunately,
the incident was quickly forgotten, due
to the war starting six and a half months
later.

These men set an example all couid foi-
low. Without soliciting any reward they
placed their apparatus and time at the
disposal of the authorities ready to do a
first-class job. Their only reward was
the satisfaction of a job well done.

Much Time Wasted

Listening around the amateur bands in
Australia, any day or night, one hears
many conversations which are just a waste
of time. The owners of these stations.
due to their sclfish nature, have no
desire to give their services to the com-
munity. Their only interest is to chat
incessantly, never even considering how
they could place their specialised know-
ledge to better scrve the community.

But the same cannot be said for those
mentioned in the introductory para-
graphs. These men put their spare time
to better use. Week-end after week-end
they perfected their portable, battery-
powered transmitters and receivers. Al-
though ‘they sincerely hoped they would
never have to use it, they wanted it on
hand so that when an emergency did
strike, no time would be wasted. They
remembered the frequently-quoted saying
in QST: “When disaster strikes, it strikes
quickly”.
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Aware of the need for an organised
emergency network, the Wireless Institute
of Australia has solicited the aid of every
radio amateur in an emergency organisa-
tion. Itintends preparing a comprehensive
list of allstations ready to help in an emer-
gency. Accurate files will keep an up-to-
the-minute record of all portable equip-
ment, home station equipment and tele-
phones of the operator (both business
and home), so he can be contacted with
little waste of time. '

There the matter stands. It will need
the full support of every licensed radio
amateur in the country if it is to be
successful.  Emergency work offers un-
limited scope for experimenting. This,
coupled with. the knowledge that a ser-
vice can be rendered to the community,
should arouse every loyal Australian
radio amateur to register his scrvices with
the W.LA.

-
ROTH JONES
VK3BG
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Special frequencies have been allotted
to facilitate traffic handling. This will
allow incorporation of crystal control
in the transmitter, ensuring stability.
The question frequently asked is what
is the perfect portable emergency set-up.
First paramount point in the design of
the apparatus is minimuin power drain
and weight with maximum efficiency.
The large number of small genemotors
now available at a reasonable price
through disposals stores offer an excellent
source of high-tension supply. Consider-
ing their output, weight is remarkably
light. Most genemotors will give between
30 and 50 watts—more than sufficient for
any emergency transmitter and receiver.
Provision could be made for telephony
with little loss of transmitter output.

As the primary source of power will
be 67 or 12-volt car battery, some modi-
fication will be necessary, as most genera-

tors are designed for 24-volt aircraft sup-
ply. 'this is not a difficult job.

Failing use of genemotors, dry batteries
can Dbe used effectively as ’high-tension
supply, but due to the lower voltage
and current drain, the transmitter output
and range will be limited.

Other Equipment

Another important piece of equipment
for emergency portable work is the an-
tenna which should be packed with the
transmitter and recciver. Most convenient
and cfficient - is the co-axial-fed doublet
cut accurately to the emergency fre-
quency.

Lengths of wire and rope should also
be included in the kit, so that a connec--
tion can be made to an adjacent tree or
pole. ‘This same antenna will also be
excellent for receiving.  Unless an an-
tenna relay is available (they are a scarce
item in this country), a double-throw,
double-pole switch, preferably mounted
on a ceramic base, should be placed near
the transmitter tank coil.

As the transmitter’s stages must be kept
to a minimum for the conservation ol
power, bcam-powered tubes are almosi
an essential. An 807 as a straight crystal
oscillator is efficient, compact, reliable and
easy to adjust. For those who prefer a
separate oscillator ahead of the 807 P.A,,
a Pierce oscillator would conserve power.

Although the T.R.F. receiver is still
popular for portable-emergency work, the
small  superhetrodyne, using double-
purpose tubes, is more reliable and selec-
tive—a very important factor when there’s
trouble.

Many amateur radio operators who
purchased portable disposals equipment
have their problems fixed. The Type §
Mark {1 receiver-transmitter is excellent
for cither portable or fixed use, being
able to operate from batteries or A.C.

The field is now open for every Aus-
tralian radio amateur to be ready for an
emergency. The W.LA. is using no com-
pulsion; it is all voluntary. Let every
member capable of rendering assistance
back the scheme to the full.
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“RADIO NEW ZEALAND”—NEW S-W TRANSMITTER

On New Zealand’s Dominion Day, September 27, Radio New
Zealand, the Shortwave Division of the N.Z. Broadcasting
Service began the first overseas service from this country.

The Prime Minister, Mr. Fraser, said in
the inaugural broadcast that this was a not-
ahle occasion for the New Zealand Broad-
casting Service, and that the purpose of the
station was to present an aceurate picture of
life in the Dominion to the rest of the world.
Although the power of Radio New Zealand
is not strong compared with overseas sta-
ticns, he hoped that the new service would
de much to extend a mutual understanding
with the peoples of other countries, as well
as strengthening still further New Zealand's
enduring comradeship with Australia and the
Pacific Islands.

The Minister in Charge of Broadcasting,
Mr. Jones, sent greetings to listeners in
Australia and the Pacific. He said that
many New Zealanders listened to the strong
signals from Radio Australia and tonight,
the New Zealand Broadcasting Service was
able to reciprocate in the field of shortwave
broadcasts. A further message was broad-
cast on behalf of the Maori people by the
Hon. E. T. Tirikatene. .

The National Orchestra conducted by An-
dersen Tyrere, and featuring the brilliant
New Zealand pianist, Richard Farrel was
heard in the opening programme. The first
part of the broadcast was relayed by stations
of Radio Australia.

(Special N.Z. Correspondent)

By J. F. FOX

The policy of the Shortwave Division is to
provide a programme with the maximum en-
tertainment value. Approximately three-
quarters of the time on the air will be given
to musical programmes, while the remainder
will consist of talks and newscasts. A
weekly session by the Tourist Department is
designed to catch the ear of those whko
intend to visit this country.

For the first month, Radio New <zaland
will be transmitting over ZL3, 11780 kes. in
the 256 metre band, and ZL4, 15280 kcs. in
the 19 metre band. The other station likely
to be used is ZL2, 9540 kes. in the 31 metre
band.

New Zealand recaders are in-
vited to contribute any items con-
cerning radio, broadcasting, DX-
ing and amateur rodio octivities
for inclusion in this section. All
letters should be forwarded direct
to: Mr. J. F. FOX, 41 Bird Street,
St. Kilda, Dunedin, S.2. N.Z.

-

SOFAR Distress Aid

The Minister of Defence, (Hon. F. Jones)
has announced that the United States Gov-
ernment had agreed to make available to
member States of the International Civil
Aviation Organisation (ICAO), in the South
Pacific Region, techniecal data on a position-
fixing device, known as SOFAR, which is
now under development.

By means of this device, it will be pos-
sible to establish, almost immediately, the
exact position of an aircraft or ship in dis-
tress at sea., Aircraft and ships at present
depend on the reception of a distress mes-
sage sent by radio, but this method is not
always reliable.

SOFAR is a device based on the theory
that there exists in the temperate latitudes
of the Pacific Ocean a sound velocity struec-
ture such that the velocity decreases with
depth to approximately 350 fathoms, and be-
yond that it increases with depth. In accor-
dance with the laws of wave refraction, this
plane of minimum velocity forms a natural
sound ‘“‘channel” over the entire area of the
oceal.. Due to this channelling effect, sound
originating at or near the depth of minimum
sound velocity is detectable at very great
distances.

A “SOFAR Network” consists of at least
three widely-separated hydrophone installa-
tions bordering the ocean area to be covered.
‘The hydrophones are anchored at the sound
channel depth and connected by cable to
monitoring equipment on the shore.

To determine the position of a vessel in
distress, a special type explosive acoustic
signal, designed to explode at approximately
350 fathoms, is dropped overboard. When
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it reaches the approximate depth of the
sound channel, the pressure detonator sets
off the main charge and the resulting sound
proceeds from that point in all directions.
Pue to the channelling effect, the sound is
more or less concentrated in one plane
through the ocean, and is therefore detect-
able by the sensitive hydrophones at very
great distances. When the sound reaches

each of the listening hydrophones on which_

a continuous watech is maintained, it is
recorded and timed very accurately. The
time of arrival for each station is tranms-
mitted by radio to a plotting centre, where
an accurate fix is then made on the source
of the distress signal.

The Change Over

On Wednesday, September 1, the change
over of frequencies and call signs of New
Zealand radio stations took effect. Engineers
and technicians of stations throughout the
Dominion were engaged on the preparatory
work for the change over some weeks prior
to the beginning of the month.

At Makara, technicians of the Post and
Telegraph’s radio station measured the sta-
tions’ accuracy on their new frequencies with
special equipment. The accuracy of the
checking instruments are correct to one part
of 5,000,000. If there is the slightest varia-
tion in frequency, the station concerned is
notified and adjustments are made. One
unannounced change was 1YD, Auckland,
which changed from 1250 kec. to 1280 ke.

It i3 too early yet to ascertain whether
the change will he an improvement. How-

DIARY

Radio Controlled Taxis

Two cars of the Wellington Co-operative
Taxis Ltd., now have mobile radio telephone
sets installed for communication with their
head office. This marks the first taxi service
in New Zealand to adopt radio telephone.
An official of the company announced that
it was the company’s intention to equip all
of the 100 cars of the fleet, which would
cost approximately £19,000.

The Post and Telegraph Department re-
cently demonstrated to the Wellington Free
Ambulance Board with mobile radio telephone.
Test runs were carried out in a depart-
mental car through streets of the city and
suburbs, The Hutt Valley, Trentham and
Silverstream districts were also included in
the tour. Communication was maintained
with the Wellington East Post Office through-
out, except when the car was in the Hai-
taitai tunnel. It is reported that the Wel-
lington City Council is now considering in-
stalling radio telephone in some of their
vehicles.

The Wellington service operates through
two fixed stations on high points on either
side of the city. The conversation is taken
by landline to these stations, where it is
broadcast on ultra high frequencies, and
picked up by the vehicle as it moves through
the streets of the city or suburbs.

New Club Formed

At a meeting of Otago and Southland ama-
teur radio hobbyists held at Invercargill re-
cently, it was decided to form a new orga-
nisation—the New Zealand Radio DX League.
The league is controlled by a board of 10
members, five in Dunedin, who constitute the
administration committee, and five in Inver-
cargill comprising of the magazine commit-
tee. This organisation will ensure the closest
co-operation between the two respective bodies
who will meet bi-annually.

The league’s magazine which was named
The New Zealand DX Times, will exchange
news with overseas radio clubs and maga-
zines by radio and air mail. A new type of
reception report form has been printed along
the lines of the American forms. Member-
ship will be open to anyone interested in
long-distance radio reception.

The following are the office-bearers: Domin-
jon president, Mr. L. E. Warburton (Inver-
cargill) ; vice-presidents, Messrs. A. M. Branks
(Invercargill) and J. F. Fox (Dunedin);
secretary-treasurer, Mr. D). L. Lynn (Dune-
din) ; board of directors, Messrs. K. A.
Mackey, J. I. Martin, P. Thorn (Dunedin),
A. J. Allan, D. J. Carter and A. T. Cushen
{Invercargill) ; administration committee,
Messrs. Fox, Lynn, Mackey, Martin and
Thorn; magazine committee, Messrs. Branks
(editor), Cushen, Carter, Allan and Warbur-
ton.

ever, Southland listeners have complained of
heavy interference from across the Tasman
to New Zealand national stations. Other
centres in the. Dominion seem to be satisfied
with the change, though at first some diffi-
culty was experienced by listeners in finding
stations on the new frequencies.

Coinciding with the frequency changes, the
usual cuts imposed on radio broadcasting
were lifted. and the normal hours restored.
This was the first time since March 1944,
that radio stations have had an uninterrupted
transmission from morning to night.
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ON THE BROADCAST

ISLES TRANSMITTERS

BRITISH

Reception of broadcasting, stations operating from the British
Isles on the normal broadcast band frequencies is possible
at many locations in this country during the summer months.

At present, the best time to listen for
these stations appear to be around 5 a.m.,
when signals can be heard for approximately
two hours. Since the British Isles are, of
course, in the Greenwich Mean Time zone,
5 a.m. AEST corresponds to 7 p.m. in Eng-
land—daylight saving being in use during
the British summer months only since the
end of the war.

“"Home"”’ Service

The British Broadcasting Corporation pro-
vides several services for listeners “at home”,
as well as their international short wave
services. The network known as the “BBC
Home Service” emanates from the following
transmitters using the frequencies listed:

877 ke. The London area is served by a-

100kw. transmitter located at
mans Park, near Hatfield, Herts.

1013 ke. Midlands district served by a 60

kw. transmitter at Droitwich, Worcester-
shire, and a 1 kw. transmitter at Nor-
wich, Norfolk,

1348 ke, West of England, Clevedon, Som-

erset, 20 kw. and Bartley, Hampshire,
10 kw.

Stations in the above Home (or regional)
network frequency are all linked for pro-
grammes, but stations have many programmes
scheduled which are broadcast by the origi-
nating station only.

Brook-

Light Programme

A’I‘he licht programme, an alternative ser-
vice to the above (with broadcasts of light
entertainment, sport, ete.) operates as fol-
lows: :

200 kc. A powerful 150 kw. station oper-
ates on this long wavelength from Droit-
wich.

1149 ke. (alternative channel) transmitters
at Brookmans Park, 60 kw. Burghead,
20 kw. Moorside Edge, 60 kw. Lisna-
garvey, 10kw. Westerglen, 60 kw. Stag-
shaw, 10 kw Redruth, Cornwall, 2 kw.
Redmoss, 2 kw. Plymouth, Devonshire,
1 kw. and Londonderry, 1 kw.

977 ke. West of England, Start Point, S.
Devon 100 kw.

804 ke, Wales, Washford,
kw., Fenmon, Anglesey
Wrexham, Denhigh 1 kw.

668 ke. North of England, Moorside Edge,
Near Huddersfield, Yorkshire 100 kw.

Somerset, 60
10 kw., and

1050 ke. North of England and Northern
Ireland, Lisnagarvey, Co. Antrin (N.
Ireland) 100 kw., Londonderry, Co. Der-

ry 1 kw., Stagashaw, Northumberland
100 kw.
767 ke. Scotland, Burghead, Morayshire,

Scotland 60 kw., Redmoss, Near Aber-
deen 2,500 w. and Westerglen, near Fal-
kirk, Stirlingshire, 60 kw.

Third Programme

The BBC ‘““Third Programme” carrying the
more serious type of presentations (opera,
serious talks, orchestral concerts, etc.) oper-
ates also on two frequencies:

588 ke. Droitwich, 20 kw.

1474 kec. A series of some 22 transmitters
operating from cities throughout the
U.K. on low power, which is dependent
on the size of the city and surrounding
district to be serviced.

Medium wave transmissions beamed to

Kurope from England go out on:

1112 ke. from a 60 kw. transmitter at
Crowbridge, on the Sussez coast.

637 ke. A 100 kw. job in Norden, N.W.
Germany is used at present.

167 ke. (Long Wave) Ottringham, near
Hull, 50 kw,
These usually present programmes in

Kuropean languages, with English occasion-
ally.

Although at first glance it may appear
strange that very high powered transmitters
are used in such a comparatively small area
as the British Isles, it should be realised
that large numbers of transmitters operate
from the European continent. Since these
transmitters cause a great deal of interfer-
ence, the high power is necessary to ensure
ood, interference-free signals of local sta-
tions in any part of the British Isles.

The BBC pioneered a system of broad-
casting whereby several transmitters run-
ning the same programme operated on the
same frequency, providing good reception in
selected districts, while an alternative fre-
quency is available to listeners in districts
where interference prevents good reception
on the former channel.

By
ROY HALLETT

NORTH AND SOUTH

North Americans should provide interest-
inrr listening for DXers in this country also,
during the coming weeks, around midnight.
As these stations announce call signs fre-
quently, it is generally not so difficult to
identify them. KSL, Salt Lake City, 1160
ke, KNX, Los Angeles, 1070 ke. (after 6WB
closes, 12.30 a.m.), KFI, Los Angeles, 640
ke. should be among the stronger signals,

The latest verification to reach our listen-
ing post is the blue and white card (with its
daucing lady, station details, ete.) from the
10 kw. Hawaiian, KULA, operated by the
American Broadcasting Co.,, on 690 kec.
Transmissicns are from 1 am. through to
s p.m. next day (5 a.m.-midnight in Hawaii)
except Mcnday mornings, when we hear them
from 2 a.m. Listen for other strong signals
from Hawaii around 2 a.m,
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AMERICAN STATIONS

Reception of signals from stations operat-
ing from South and Central America and
West Indies is very seldom experienced by
medium wave DXers in this country, although
from time to time we hear of someone pick-
ing up one or two stations from that part
of the zone. LS4, Buenos Aires, Argentina,
670 ke. and one or two other South Ameri-
cans were heard and verified in South Aus-
tralia a few years back, the stations being
heard (I think) around 11 p.m. or midnight.

We wculd be interested to hear from any-
one hearing signals from these areas, (as
well as from any other part of the world,
of course) but we hasten to again point out
that reception from the above areas is in-
deed an event in this country, although our
friends in New Zealand are able to receive
quite a few at sunset and later at night.

AND

HISTORIC NOVEMBER

The month of November appears to be
quite an historic month, as far as broad-
casting is concerned, as it was on Novem-
ber 22nd, 1922, that station 2LO London
first began regular broadcasting from Mar-
coni House. This was operated by an orga-
nisation which eventually became the British
Broadeasting Corporation.

However, two years earlier, on November
2nd, 1920, broadeasting as we know it today,
really began when station KDKA Pittsburgh,
Pennsylvania, U.S.A., broadcast an election
result service. This is generally considered
as the first pre-arranged public broadcast in
the world. The idea occurred to employees
of the Westinghouse laboratories, formerly
engaged on wartime radio work, that radie
entertainment on a large scale may be a
good plan, =fter they had entertained friends
by plaving records over a small transmitter.

KDKA is still in operation these days, with
a power of 50 kw. and using ultra-modern
equipment. The station operates on 1026
ke. and has been heard under favourable con-
ditions by a few Australian listeners, par-
ticularly on the Queensland coast.

Are you interested in Broadcast
bXing? If so, you are invited fto
send in reports of your latest logging,
equipment being used, as well os any
suggestiens regarding the information
you would like inciuded in this page.
All Jetters should be posted direct to
Mr. Roy Halleit, 36 Baiker Street,
Enfield, N.S.%/.

it
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RECENT VERIFICATIONS

Mr. Art Cushen, Invercargill, has just
received his verification of reception of All
India Radio’s Cuttack station, and has been
told he was the first N.Z. listener to report
their reception. Located at Cuttack, some
250 miles south of Calcutta, this station
reported back in our July issue as a new
station (thanks largely to Mr. Gillett), took
the air only on January 28th last. It oper-
ates with the call sign, VUK2, on 1355 ke.
and, which makes Mr. Cushen’s reception
the more remarkable, with a power of only
1 kw.

We have already received much interest-
ing news of Indian broadcasting affairs from
Mr. Sanyal, in Sydney, and Mr. Pande, in
Canberra, and look forward to hearing from
their offices frequently in the future.

Other new arrivals at Arthur’s address in-
clude replies from such Europeans ae
Hanover, Germany, 1330 kec., Lyons, France,
1339 ke., Milan, Italy, 1222 ke., Venice, Italy,
814 kec. and the new Aussie, 6CI Collie. These
Europeans will be others to watech for
around 5 a.m. AEST during coming weeks.
This reader is hearing interesting signals
from North America around 5 p.m. our time,
and so other readers across the Tasman are
advised to listen at this time. Art is also
hearing CFRN, Edmondton, Alta, Canada, at
present on 1260 ke¢. and KTMS, Santa Bar-
bara, California, 1250 kec., both till 5 p.m.
(7 pm. in N.Z.),

IRISH STATIONS

From Eire, we find the following stations

at present in operation:
565 kc. Athlone, 100 kw.
1348 kec. Dublin, 2 kw.
1240 ke. Cork, 1 kw.

While it is most unlikely that the above,
and other low-powered transmitters in this
list may be heard in this country, readers
in particularly favourable locations for DX
may be fortunate enough to log some of them.

Denmark’s ‘“World Radic Handbook” sug-
gests addressing mail for the last-mentioned
stations to “Radio Eirrann”, c¢/o. G.P.O.
D'ublin.
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SHORT WAVE
' LISTENER

BY TED WHITING

RECEPTION CHANGES WITH LOCALITY

Although reference has been made pre-
viously to the variation in reception of short
wave stations in different localities, this fact
was brought to mind very foreibly a few
days ago on receipt of a letter from a short
wave listener of some years standing.

This enthusiast recently moved from a
good Sydney suburban location to Kempsey,
N.S8.W., and he writes in an interesting let-
ter on the variation in reception of both
the short wave and broadcast bands. Using
a communications type receiver of recent
design, he finds that stations previously re-
ceived at full strength are practically in-
audible, and their place is now being taken
by stations previously heard only in the
background,

Such a change in reception is by no means

uncommon and this letter serves to illustrate
the value of receiving logs from varions
parts of the country, in order to present
an overall picture of current reception con-
ditions. Consequently, we do ask all short
wave listeners, irrespective of whether you
are using a single valve receiver or a large
receiver as our friend, to send in listening
logs each month, as this will then enable us
to give a more comprehensive coverage of
the stations which are likely to be heard
at any given time,

8o then, readers, let us have those reports,
together with any other pertinent short
wave data, and to avoid delays, suggest you
address them direct to our listening post, 16
Louden Street, Five Dock, N.S.W.

READERS’ REPORTS

Detuails are to hand this month from Miss D. Sanderson, Mal-
vern, Yic.; Mr. A. T. Cushen, Invercargill, N.Z.; Mr. A. D.
Addis, Ascot, Q'ld.; Mr. N. A. Hanson, Kempsey, N.S.W.,
provide interesting reading and we give details as follows.

Miss Sanderson writes of her reception,
interrupted by a holiday spent in Adelaide,
XEBT being her best station, with XEWW
also doing very well in the afternoons. Italy
on 15120 ke. in the mornings has been out-
standing with its parallel transmitter on
11810 ke. heard at 7.45 a.m. with announce-
ments in English,

HI2T, 9727 ke. is heard at 7.46 a.m. with
a good signal. Spanish news and a good
programme of music are also heard.

HH3W, 10130 ke. is another one heard;
this one at 10 p.m., news in French and
music are heard, followed by the usual CBS
relay.

China stations reported this month are
represented by firstly, XGOA, 15100 kc.,
which is heard at good level at 7 p.m.;
news and rausic are heard. The outlet of
XGOA on 5985 kc. is heard with a service
in Chinese at 9.45 p.m. '

XNNR, 7097 ke. at 11 p.m. is another
good one; English news is heard, but as
Miss Sanderson reports, there is much QRM.
XNNR and XGAS, 7105 kec. are two of the
strong stations which are operating in the
7 me. amateur band; both are unstable as
regards to their frequency and cause a lot
of bother on the band. XGAS carries an
AFRS relay on that frequency, as do the
other outlet on 11680 ke., also at 7.15 p.m,

XGOY, 15170 ke. is another one heard at
7.15 p.m.; good signal and news in English.

XLRA, 11500 ke. at the same time is
strong, with a programme of Western type
music, and news in Chinese.

XMTA, 12217 ke., with a programme of
similar type; good signal at 7.30 p.m.

XKPB, 12120 ke¢., at 745 p.m. is a fair
signal with very bad interference at 7.45 p.m.

XGOA, Nanking is heard on 17765 ke. on
this new frequency at 6-7.40 p.m., with news
in English at 7 p.m.; also heard on 9720 kec.

XGOA, 15105 ke, has a special service
directed to Australia and New Zealand at
7-7.50 p.m. News is read at 7 p.m. Musical
programme follows, *‘“Concert Hour.” Re-
ports are requested by the station.

SEAC is heard on botb 15120 ke. and
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95620 ke. with good signals.
at 10 p.m,

Kuala Lumpur, 6030 ke¢. at midnight, with
news in English and sporting results; fair
signal here.

JFK2, Tokio, 4910 ke. has verified to Mr.
Cushen ; new address noticed is R. H. Nimmo,
Liason Section, Broadcasting Corporation of
Japan, No. 2, 2-Chome Uchisaiwaicho Chi-
voda-ku Tokio, Japan.

YV3RN, “Radio Barquisimeto”, 4940 ke.
has also verified, address is “Radio Barquisi-
meto”, Avienda Bellavista 461, Barquisimeto,
Venezuela.

KZMB, Manila, 6000 ke is a new one,
operating at 9 p.m. with a good signal.
Station closes at 2 a.m.

Radio Pakistan has been reported as on
6063 ke. Located at Dacca, Pakistan, the
station is heard using English at 1.30 a.m.
News is read for local listeners at 10.30 p.m.

Radio Hanoi, Indo-China has moved in
frequency to 6190 kc. from the former as-
signment of 6050 ke. The signal here is
much stronger than formerly; best recep-
tion is at midnight.

The Forces Broadcasting Service, Cyprus,
is heard on 7220 ke. at 1-6 a.m. This trans-
mitter is the same as was in operation from
Jerusalem under the calls JCJC and JCKW.
A change in frequency is likely, as in some
parts  interference is  experienced from
KZCA, Salzburg, Austria. No address is
available for reports.

Hamburg, 7295 ke. Nordwestdeutcher Rund-
funk, Rothenbauchausse 132-134, Hamburg,
Germany is the address for this one which
has recently moved in frequency from 6115
ke. to 17295 kec. where 1is it heard at
anite good level at opening at 2 p.m. News
in German is read at 2.45 p.m.

Ancther station recently verifying to Mr.
Cushen is CQM4 operating on 7926 ke. on
their schedule of 7.30-9 a.m.. The address
is Emissora de Guine Estacio CMQ4, Bissau,
Portugzuese Guinea.

VLT17, Port Moresby verifies by card and
letter from C. G. Elworthy, Superintending
Engineer, G.P.O. Brisbane, Q'ld. The scbed-

Listen for these

ule is: Sunday, VLTS5, 7280 ke., 7.45-11 a.m.,
6.16-10 p.m.; VLT7, 9520 kec., noon-2 p.m.,
4.6 p.m. Monday to Friday, VLTH, 6.45-
8.46 a.m., 6.16-10.46 p.m.; VLT7, 1-2.45 p.m.,
4-6 p.m. Saturday, VLTS5, 6.45-8.30 a.m.,
6.15-11 p.m.; VLT7, noon-6 p.m.

PRLS, 11720 kec. at 7.15 p.m. with news
in Spanish and PRL7, 9720 ke. at 7.4F p.m.
are also heard, the latter using the slogan,
“Radio Nacional”.

LRM, 6180 ke. provides a nice signal at
8.30 p.m.; usual programme of music and
announcements in Spanish are heard.

The Nicaraguan transmitter is atill 11,
heard at 10 p.m. on 6300 kc., opening at
9.58 p.m. with a fair signal; noise is bad
on this frequency, but the signal is intelli-
gible.

TGLA, 6295 ke. at 10.12 p.m. opens with
a bugle call and announcements in Spanish.
News, etc.; good signal.

XEHH, Mexico, 11880 ke. is fair at 3 p.m.
and XEQQ, 9680 ke. is also fair at 3.30
p.m. Both stations are frequently heard in
the afternoons till as late as 5 p.m.

COBC, 9370 kc., news in Spanish at 9.30
p.m., fair signal from this one in Havana.

LRY1, 9545 kec., with local and world news
in Spanish at 8.830 p.m. is fair at most loca-
tions; good music following.

HIG, Dominican Republic, 6115 kc features
a lottery drawing on Sunday nights at 8.45
p.m.; fair signal marred by interference from
CW stations.

HP5A, Panama, 11700 kc., another good
one from Panama at 9 pm. .

COHI, 6445 kec. and COCQ, 8830 ke., both
from Havana are heard nightly from about
9.30 p.m. Frequently reach good level.

CP15, La Paz, Bolivia, “Radic El Con-
dor”, on 5840 kc. Verification received by
Mr. Cushen, address “Radio El Condor,” Ave.
C. Camache, 72, La Paz, Bolivia.

PRL5, 11950 ke.,, “Radio Ministerio de
Educacion”, heard to sign off at 10.30 p.m.

HJKF, 9520 kc. Emisora Nueve Munde, Bo-
gota, Colombia. Heard in New Zealand till
noon on sign-off.

YV3RN, now on new frequency of 4940
ke. was previously heard on 4990 ke. Add-
ress is ‘‘Radio Barqueisimeto,” Avenida Bel-
levista 491, Barquisemeto, Venezuela.

HC4LVC, Bahai, Ecuador, new station on
the air on 4202 ke. and heard in N.Z. at
noon. '

OAX8A, 5840 kc., Piura, Peru, has moved
to this frequency from 6195 kc., signs off at
12.30 p.m,

HORT, 6060 kec., “Radio Balboa,” Panama,
signs off at 12.15 p.m., new station.

HHCM, 6400 kec., Port au Prince, Haitii,
has moved to this new channel ; may be heard
well about midnight.

“Radio Mundial”’, Panama, is another
new transmitter on the air, on 6460 ke. and
should be heard at around midnight.

PRI.4, Rio de Janeiro, is on the air on
9770 ke. at the same time as the previously
mentioned PRLG6; closes at 10.30 a.m.

WRUX, 25600 ke., reported by Mr. Cushen,
from “Universalite.” Scbedule is 2-6 a.m.

Radio New Zealand is heard well here on
11780 ke. and 15280 ke.; is putting in a
tremendous signal in transmission at 5-7 p.m.
daily. *

HC4MN, 9870 ke., “La Voz de la Demo-
cracia’”, Manta, Ecuador. New station heard
till 2.830 p.m. most days.

VP4RD, Trinidad, 9648 kec.<is heard at
good level with the session, “Church in the
Wildwood,” ; news and music are also heard
at 8 pm.
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NEWS FROM AMERICAN CORRESPONDENT

In his usual monthly bulletin, Ken Boord, of ““Radio News”,
U.S.A., reports that a new transmitter is soon to be set up
on Mauritius.

The power of the new transmitter will
be 1.6 kw. and should be heard in this
country without much difficulty provided, of
course, that a suitable choice of frequency
is made.

PCJ, Hilversum, Holland, the following
outlets are heard at good level. 21480 ke.
at 8 p.m., 15220 ke. at 7 p.m., 11730 ke, at
6.46 a.m. and 9590 ke. at 7.30 a.m. Fine
programmes are heard from all.

Paris, 17850 ke. at 12,16 a.m. is another
fine signal, when news is read in French.

Geneva, 6345 ke., at 6.30 a.m. is a good
signal; heard recently with talk covering the
activitiee of the International Red Cross
in Palestine.

. Rome, 11810 ke. at 5.46 p.m., and also at
7.16 a.m. Heard in English in the morning.

SBP, Sweden, 11706 ke. at 5.456 p.m.; re-
cently heard DX session conducted by Arne
Skoog. Will be heard again at 5.15 p.m. on
9/10/48.

Radio Tirana, Albania, 7862 kec., news and
music; French is the language used at 6.30
a.m.

Monte Carlo, 6038 kec. at 5.45 a.m.; good
signal in news, followed by music.

CS2MK, - 11027 ke., Lisbon, Portugal.
Heard well with usual programme at 6 a.m.

Radio Dacia -Romana, Societatea Romana
de "Radiodifuziune, Str General Berthelat
41, Bucharest, transmitting on 9250 ke. and
is heard at 6.15 a.m.

Radio Denmark on 9520 kec. is heard in
broadcast. to South America at 2 p.m.;
Spanish ' used.

HJCK 8300 ke., HIKB 6000 kc. and HJKF
9520 ke. are operating in relay from 5-7 p.m.

and the stations are anxious to receive re-
ports which should be addressed to Emi-
gora8 Nuevo Mundo, Bogota, Columbia.

U.N.O. Transmissions

Reports on U.N.O. transmissions heard
from Paris should be addressed to Mr.
Boothe, United Nations Services, Palais de
Challiot, Paris 15. These transmissions will
be relayed in English, Spanish, Portuguese,
French and possibly other languages. Fre-
quencies to be used are 177656 kec., 11845 ke.
and 15100 ke.

A new outlet from Angola is Radio Clube
de Bie, Silva Porto, Angola. Heard on
7550 ke. at 8-9 a.m.

Munich is now taking a relay of the
Voice of America transmissions on 6080 ke.,
7250 kc. 9540 kec. and 11870 ke., 7 a.m.-1 p.m.

The Hamburg outlet formerly on 6115 ke.
has now moved to 7290 kc. is operating

from 7 p.m.-1.30 p.m. Power is reported
to be 50 kw.

Philippine Stations

Stations in the Philippine Islands are well
received at most locations, among the best
being: .

KZMB 6005 kc. at 11.46 p.m., with news
in English.

KZRC 6140 ke. at 12.50 a.m., musical ses-
sions, chimes at the hour, ete.

KZPI 9500 ke., 12.30 a.m, with English
news and usual programme.

KZOK 9692 ke, at 6.46 p.m. with pro-
gramme for local listeners.

KZFM 96200 kc. at 7.45 p.m,, with news
in English.

KZOK 10000 ke. at 6.30 p.m.; bad choice
of frequency as this signal interferes with
the Frequency.Standard station WWYV. Can
look for change of frequency here.

KZRH 9640 ke. at 7.30 am. in *“Early
Bird Session.” News read later.

Radio France, Hanoi, Indo-China, has
moved to 6190 kc. from the previous fre-
quency of 6050 ke.; better signals are the
result.

B.B.C. Controls Singapore

The BBC have now taken over the Singa-
pore transmitters as forecast recently, and
new transmitters are to be erected in the
near future. These transmitters will, of
course, take relays from London, but a
certain amount of local programme will be
radiated. At present, Singapore, the British
Far ' Eastern Service is heard well on 6770
ke., 7.15 p.m.-2.30 a.m., 96%0 kc., 9 pum.-
2.30 am,, 11730 k.c., 7.16 p.m.-2.30 a.m.,
15300 ke., 7.15 p.m.-2.30 a.m. All trans-
mitters are using 7500 watts.

Hong Koﬁg Schedule

ZBW, Hong Kong, 9520 kc. is heard regu-
larly. Latest schedule is 2.30-4 p.m., 8.3C¢
p.m.-1 a.m., with the English periods 8-3.10
p.m., 8.30-9.30 p.m., 11 p.m.-1 am. This
station 'verifies by letter; address is ZBW,
Hong Kong Broadcasting Studio, Gloucester
Building, 2nd Floor, Hong Kong.

o

READERS’ REPORTS

Readers desirous of submitting
Short Wave reports for inclusion
in these notes, should ensure
they reach our Short Wave Cor-
respondent ot fater than the 1st
of each month. Address all let-
ters to:-——Mr. Ted Whiting, 16
Louden Street, Five Dock, N.S.W.

-t -
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OMNI-DIRECTIONAL RADIO RANGE

lator system is derived from the modu-
lating source) is made to frequency-
modulate a 10 kc. signal, known as the
sub-carrier.

This sub-carrier 1is then used to
amplitude-modulate the r-f signal in the
centre or the fixed aerial, as the case
may be. Use of this 10 kc. sub-carrier
method allows the reference-phase signal
to be easily separated at the receiver
from the variable-phase signal by the use
of an audio (filter.

Since the variable-phase signal repre-
sents a modulation at a relatively low
audio-frequency (30 or 60 cycles/sec.)
and since the reference-phase signal is
transmitted as an fm 10 kc. signal,
there is available a frequency range
from, say 300 to 3000 cycles, which can
be used for speech modulation of the
signal from the centre or the fixed
aerial, as the case may be. However,
the total effective modulation from all
sources must not exceed 100 per cent.
Hence the station can be used for V.H.F.
communication in addition to its pri-
mary function as an omni-directional

range.

Range Transmitter Details

Fig. 7 shows the general arrangement
of an omni-directional range transmitter
using fixed aerials and a balanced-
modulator system, while Fig. 8 shows the
corresponding arrangement when the
balanced-modulators are replaced by a
capacity goniometer. Note that the r-f
input signal for the latter is derived
from the output of the modulated
power amplifier via a clipper or limit-
ing circuit which removes the 10 kc.
modulation.

The transmitter arrangement, when a
rotating figure-eight aerial is used, is
somewhat similar to that of Fig. 8, the
difference being that the output of the
clipper would be fed direct to the
rotating aerial, while an A.C. generator
driven from the shaft of the latter
would be used to supply the modulat-
ing em.f. used in producing the refer-
ence-phase modulation.

Of the three methods described for
producing a rotating cardioid diagram,

that of the mechanically rotated figure-
eight aerial appears the most straight-
forward and, requiring the least amount
of associated equipment has, therefore,
the least number of possible sources of
error. It seems likely that when the
inherent  problems, mechanical and
otherwise, 'in this form of aerial have
been overcome, it will present the best
solution for the omni-directional range.

Form of the Receiver in the
Aircraft

The aircraft equipment for use with
the omni-directional range is relatively
simple. The basic requirement is that
it shall measurc the phase-difference
between the received reference-phase and
variable-phase modulations; this phase-
difference angle in electrical degrees is
then the bearing of the aircraft from
the range station.

The receiver itself follows the con-
ventional form for VHF communication
equipment; it should have high sensiti-
vity, a good A.V.C. characteristic, and
linear .audio amplification so as to avoid
cross-modulation. The audio output of
the receiver is applied to filters, which
divide it into three parts, namely: (a)
Reference-phase modulation (frequency-
modulated 10 kc.); (b) Variable-phase
modulation (30 or 60 cycles/scc.); (c)
Speech modulation.

The f-m 10 kc. signal is fed to a
discriminator, the output of which pro-
vides the reference-phase signal at 30
or 60 cycles. This signal is then passed
through a variable phase-shifter, the
purpose of which will be described
shortly. The reference-phase from the
phase-shifter and the variable-phase
modulation are together fed to a phase-
discriminator the output of which goes
to the pilots’ centre-zero type indicator.

A simple phase-discriminator circuit is
shown in Fig. 9. This circuit gives a
null indication on the pilots meter
when the two applied phases have a
definite fixed relationship (90 deg. phase
difference).
of the -equipment is to rotate the refer-

-ence phase-shifter previously mentioned,

which is calibrated in degrees, until the

*
h ors Fig. 10.— Simplified
aﬁ::@_——@ block schematic cir-
cuit of airborne
equipment.
*
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The method of operation ’

pilots’ indicator reads zero. The bear-
ing of the aircraft from the range statiom
can then be read directly off the phase-
shifter dial, and if it is desired to fly
on this bearing towards or away from
the station, it is merely necessary to
head the aircraft so that the pilots’ indi-
cator needle remains at its central posi-

tion.

A block schematic diagram of the
aircraft equipment is given in Fig. 10.

As an alternative to the above method
of presentation, it is possible to devise
a more complex arrangement using two
discriminators, which presents the bear-
ing of the station directly to the pilot
on a meter, i.e., there is then no need
for him to rotate manually a calibrated:
dial to find his bearing.

Experimental Flight Results

Flight tests made in the United States
on the system in its present stage of
development indicate that for a very
large percentage of the tracks flown,
the overall error is less than plus or
minus 2 deg. Considerably greater
crrors than this have however been
observed for short periods.

Errors in the system can arise in the
transmitter, in the receiver, and as a
result of anomalous propagation (reflec-
tions from hills, etc.). The latter type
of error being least susceptible to con-
trol is likely to prove the most trouble-
some. Errors in the ground and air-
borne equipment can probably be re-
duced to negligible amounts.

In order to reduce propagation errors
it has been found essential to use hori-
zontal polarisation of the signals.

A considerable further amount of ex-
perimental and operational flying on
omni-directional ranges of this kind is
required before their full value can be
assessed. Possible disadvantages are that
each installation will require very ex-
haustive site-testing before being passed
as safe for airline use, and also that
relatively large errors which appear at
short ranges from the station may ren-
der it unsatisfactory for localiser appli-
cations (i.e.,, track guidance in the final
stage of the descent to the runway. On
the other hand, advantages of the systemv
are the truly omni-directional track sys-
tem it provides, and the fact that only
a single installation is required at each
site.

IN THE NEXT ISSUE . ..
G.C.A.—Ground Controlled Ap-
proach—Details of the radar sys-
tem which enables aircraft to be
londed under conditions of poor
visibility.
ORDER YOUR COPY NOW!!
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STRATOVISION — AERIAL T-V
SYSTEM

(Continued from page 26.!

commercial venture, since it can be
adapted to the upper band T-V. The
shifting to frequencies in the band 475
to 890 mc. would naturally call for
many changes, particularly in aerial de-
sign, compensation for climb and bank
effects, as well as signal polarisation, and
for these reasons the system must be
considered only as a future possibility.

That Stratovision is technically feasible
can no longer be seriously questioned,
but that does not bring Stratovision in-
to being, as attention must be given to
other problems associated with it
‘These include such factors as reliability
of aircraft and telecast equipment over
long periods of time, during high
winds and under all types of storm
conditions. Another factor to be con-
sidered and probably the most impor-
tant will be the question of economics,
as the system will have to prove that it
s comparable in operating costs to pre-
sent day systems. When these problems
have been surmounted, it is possible that
‘Stratovision will be the link for long-
istance  high-frequency transmissions,
tut on present indications this will be
vell into the future.

COMMUNICATIONS
RECEIVERS

We specialise in the

purchase and resale of

all makes and types of

Communications
‘ Receivers.

We have in stock at this date:

1—National N.C. 2-40D
1—B.C. 348 Q. As new
1—S.T.C. AMR 300
1—Kingsley AR7
1-—B.C. 312 N.
1—Hallicrafters SX 28
1—10 V DX Special
1—Philips No. 4
1—Philips R163
1-—Nationa! HRO
1—Hallicrafters S29

Write or phone for price
and full particulars of
any receiver.

RADIO EXCHANGE
65 William Street, Sydney
(Cnr. Riley St.) MA8146 |

BASIC MAGNETISM AND
ELECTRICITY

(Continued from page 25.)
transformed to light and hcat energy,
and the power rating of the lamp is
the rate at which electrical encrgy is
heing transformed.

Obviously, the lamp cannot consume
a rate; hence, it cannot consume power.

-If it consumes anything, it consumes
. energy, but technically, it transforms
energy. This argument applies with

equal force to all electrical apparatus.
If. when you speak of power consump-
tion, your listener infers that you mean
energy transfo?’mation, no harm is done.
If your listener infers that you mean
power consumption, a great deal of
harm is done.

This example emphasises the neces-
sity of giving electrical terms their pro-
per meaning. Before protesting thdt
such pedantic exactitude is not neces-
sary, it would be well to remember that
some electrical phenomena is of a par-
ticularly abstract nature—for instance,
radio transmission—and it is imperative
that electrical terms be
understood before a study of abstract
phenomena is attempted.

(To be continued)

*

NEW ZEALAND READERS

Ensure you receive every copy of
RADIO SCIENCE as soon as it is
published by taking out a subscrip-
tion. This can be made through our
local agents, H. Barnes & Co., 4 Boul-
cott Terrace, Wellington, any branch
of Gordon and Gotch Ltd., S.0.8.
Radio Ltd., 283 Queen Street, Auck-
land, C.1., or if you prefer, by writing
direct to our office, Box 5047, G.P.O.
Sydney.

In each case the rates are the same:
12/~ per annum, or 21/~ for two
years, post free to any address in the
Dominion.

X-RAY THICKNESS GAUGE

(Continued from page 6.)
of an inch. The instrument scale readily

.shows one ten-thousandth inch deviation

from standard. Laboratory tests show
that sensitivitics of one-half of one per
cent. and accuracies of one per cent.
are easily obtained.

The operator can check the accuracy
of the gauge from his remote position
any time he questions it. By a solenoid
arrangement, a test piece can be insert-
ed in place of the product.

There are hundreds of applications
for an x-ray thickness gauge, such as
the mcasurement of the thickness of
linoleum, plastic, shect glass, many
types of sheet mectal and paper and
cardboard. The gauging of glass con-
tainer wall thickness is readily accom-
plished by scanning the container’s wall
to locate thin portions.

thoroughly '

C——

$

4

BARGAINS

VALVES

EF50 and Socket 10/-
955 " 12/6
954 " 15/-
6SH7 . 15/-

(post free)
(All tested before despatched)

VALVES (NEW)

6C4 ... 15/-
6J6 ....... ... ... 20/-
6AU6 . ........ ... 20/-

(post free)

GENEMOTORS

No. 11 Type, 12 volt input
High Power, 30/~ (F.O.R.)
Low Power, 37/6 (F.O.R.)

TRANSMITTERS

TA12 Less Modulator and
Power Unit, £18 (F.O.R.)

MISCELLANEOUS

Carbon Microphone Trans-

formers, 3/- (post free)

26 Pin Plug and. Sockets,

silver-plated contacts, 5/6
(post free)

Army Morse Keys, 3/- ea.
(post free)

Available at
No. 5 ROYAL ARCADE,
SYDNEY

PARAGON RADIO

Address all mail to:
Box 14 P.0., Haberfield, N.S.W.

——————y

§
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N.K.K. (East Maitland, N.S.W.) recently
completed the Dual Wave Five and says:—
“I am writing in appreciation of the fine
performance experienced with the Dual Wave
Five as described in the September issue of
RADIO SCIENCE . . . Let me say that this
set is unsurpassed in quality on both the
gramo and radio sections and 1 would thor-
oughly recommend this circuit to anyone who
wished to build a really goed performer.”

A.~—Many thanks for the Iletter, N.K.K.
We are pleased to hear of your success with
this receiver and might add many other
readers have written in a similar vein, of
the outstanding performance of this circuit.
Your remarks concerning the magazine are
appreciated.

W.D. (Footscray West, Vic.) forwards the
circuit of a direct coupled amplifier using a
single 807 in the output stage.

A.—The circuit submitted was guite inter-
esting, and sbould give good resalts. It may
be possible to publish a copy of this circuit
in a future issue when space permits, for the
benefit of our many amplifier enthusiasts. If
you can provide a photograph or two of the
unit, together with a correctly drawn response
curve and other pertinent data, we would
accept this as a contributed article. In the
meantime, we will retain the circuit until
we hear from you again.

I.F.J. (Walgett, N.S.W.) asks for the socket
connections for the 6U5/6G5 type of tuning
indicator.

A.—This valve requires a six-pin base,
and the socket connections are as follows:—
Pin 1, Filament; Pin 2, Plate; Pin 3, Grid;
Pin 4, Target; Pin 5, Cathode; Pin 6, Fila-
ment. This valve can be operated with 250
volts on the target, and the plate fed through
a 1, meg. coupling condenser. The usual set
connection is made to “F” of the second
intermediate. The grid is connected through
a series resistor, and a suitable value con-
denser is connected from grid to earth to
form a filter circuit to prevent modulation
flicker.

L.8.D. (Claremont, W.A.) refers to the
quiz in the September issue of RADIO
SCIENCE and queries our answer to ques-
tion 8,

A.—Yes, L.S.I’, you are quite correct.
Apparently one of those ‘“slips of the pen”
has occurred and the answer in this case
should be (b) and not (d) as shown. Trans-
port difficulties are usually the cause of the
late deliveries in your State, but we antici-
pate a bizg improvement in the near future.
It is hoped to have tbe issue on sale in most
States by the 1st of the month, commencing
with the next issue. We are pleased to hear
vou are a regular reader and that you find
each issue to your liking.

RADIO SCIENCE, Nov.-Dec., 1948

TECHNICAL QUERY SERVICE

Readers are invited to send in any
technical problems either dealing with
our circuits or of a general nature,
and an earnest endeavour will be made
to assist you through the medium of
these columns. For convenience, keep
all letters to the point, with questions
set out in a logical order, as space is
rather limited.

All technical enquiries will be dealt
with in strict rotation and the replies
will be published in the first available
issue of the magazine. Address all
letters to RADIO SCIENCE, Box 5047,
G.P.O. SYDNEY, and mark the enve-
lope “Mailbag”™.

K.M.C. (Annecrley, South Brisbane) asks
several questions concerning the two-valve
tuner in the March issue of RADIO SCIENCE.

A.—The circuit diagram is correct with
the five .0001 mfd condensers. Apparently
one of these was left out in the parts list.
The condenser in the EBF35 cathode circuit
marked 25 and .1, simply means that across
this resistor there should be connected a
25 mfd eleetrolytic condenser as well as a
.1 mid r-f bypass. This method of marking
obviates the need of showing two separate
condensers. ‘We appreciate your remarks
about the magazine, and regret it is impos-
sible at the moment to answer technical
querics by mail. We wish you success with
your radio studies and would be pleased to
hear from you any time you may have a
technical problem.

N.M.P. (Bulahdelah, N.S.W.) recently built
up the All Wave Two as a broadcast receiver
only, and writes in to tell of his success with
this small receiver.

A.—Your interesting letter was much ap-
preciated. We are pleased to hear that the
remarks in the August issue in reply to your
earlier letter were of assistance to you. The
receiver looked quite smart in the cabinet,
but unfortunately the photographs were not
clear enough for us to make a suitable block
for revroduction. The use of a two gang
condenser would not affect the selectivity
unless an r-f stage was added. Small receiv-
ers of this type having a single tuned circuit
are not very selective and difficulty is often
experienced in separating strong nearby sta-
tions. You could try shortening the aerial,
or alternatively connecting a .0001 mfd con-
denser in series with the aerial lead in.
Either of these changes may improve recep-
tion in your area. The photographs will be
returned to you very shortly and thanks
again for sending these along.

H.F.D. (Norwood, $S.A.) is5 an ardent
short wave listener and writes in to ask why
the tuning on the short wave section of s
receiver is always more critical than on
the broadcast band. To all intents and pur-
poses, the same tuning arrangement and
tuning condenser is used in each case.

A,—This state of affairs is by no means
uncommor: and is one which frequently
1uzzles the non-technical reader. However,
i1 can be simply explained by considering
the frequencies covered on each of the wave-
hands in question. Since you have not men-
ticned any specific frequencies, the following
hypothetical case will serve equally as well,
~ince the principles involved are the same.
On the broadcast band, the usual coverage is
‘rom 550 ke. to 1500 ke.—that is, a change in
{requency of 950 kc. This will allow 95 sta-
tion channels to be accommodated, each 10
ke. apart. In the case of a short wave band,
cuning from say 19 to 48 metres, the posi-
iien is different. Here the frequency range
i approx. 15,800 to 6250 kc.—that is, a
change of 9550 ke. Allowing 10 kc. separa-
tion for the stations it can be seen that the
maximum number of stations is 955. Thus,
in the same movement of the tuning dial
there is the possibility of receiving 10 stations
on the short wave band compared to 1 on
the broadcast band. In practice, on many
parts of the short wave bands the stations
are separated by less than 10 kec. and as a
result, the finer tuning is necessary to
s¢parate these stations. -

P.S. (South Brisbane, Q'ld.) in writing
for an early issue of RADIO SCIENCE men-
tions he is interested in F-M and was pleased
with the description of the F-M tuner in the
August issue.

A.—Your remarks about the magazine are
appreciated, and the issue requested has been
forwarded along to you. The present govern-
ment plans to open a full-time F-M service in
21l capital cities as soon as practicable, so it
may not be long before you have such a
transmission in Brisbane. The present capi-
tals with F-M are Sydney, Melbourne and
Adelaide, and the transmissions are daily
from 10.30 a.m. te 10.30 p.m.

J.E.J. (Eastwood, N.S.W.) forwards a very
interesting letter and mentions his main in-
terest iz in the development of the electronic
organ.

A.~—Your letter was appreciated, and we
+hank you for the appreciative remarks con-
cerning the magazine. You are certainly a
veteran in the wireless game, and the re-
marks about your early experiences were read
with interest. Several other readers have
written in regarding articles on electronic
organs and such equipment, and it may be
possible to publish something on these sub-
sects in a2 future issue.
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