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Fig. 3.—Profile of terrain used for prediction of

in Fig. 2, in which a typical profile of
terrain is portrayed. In this diagram the
cffect of the earth’s curvature is allowed
for in the usual manner. 15, 16,

Beyond the range of clear line-ofsight,
and for much further distances, useful
receiver signal strengths may be obtained,
but it has been well established that con-
siderable variations in reception occur,
governed by refraction of the radio wave
in the lower atmosphere. The thickness
of the latter has been assessed as approxi-
mately 20 kilometres, as regards the
effects on V.H.F. propagation. As the
main factors controlling refraction are
temperature variation vertically, and varia-
tion of water vapour content, there is a
correlation between the Dbeyond-horizon
transmission and weather conditions pre-
vailing along the transmission path. The
concept of a standard refraction has
been found useful as a reference in the
analysis of long-distance V.H.F. propaga-
tion.

In Fig. 2 transmission from Station A
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transmission, Ashfield to Kingswood, Sydney.

to Station C would be dependent upon
lower atmosphere refraction for the crea-
tion of downward curving of the wave
path. Using this hypothesis it is natural
to assume that the variations of received
signal strength will increase as the range
beyond the horizon increases, and this
has repeatedly been found true in prac-
tice. For ranges greater than about twice
the horizon distance, the very high fre-
quencies become of little use for continu-
ous commercial services.

Where V.H.F. communication is with a
vehicle, the effective height of the aerial
on the latter is low enough to justify
taking the horizon distance as a first-order
approximation of the reliable range, and
height of the fixed station aerial relative
to the surrounding country becomes the
important factor. Accurate correlation of
practical results with idealised propagation
theory is difficult, and the anomalous re-
sults encountered, the interference pat-
terns commonly found in built-up or
wooded areas, and at distances beyond
the horizon, all indicate the complexity of

the wave pattern as it arrives at the re-
ceiving acrial.

Freedom from atmospherics which
greatly trouble the low, medium and high
frequencies, is an advantage of the very
high frequencies which becomes more
marked as the frequency is raised; at the
present time it is not clear to what extent
this fact has led to false claims on be-
half of the F.M. technique. There is a
relative decrease in the intensity of noises
from electrical sources as the frequency is
raised, although recent paperss show that
vehicle ignition interfercnce is a partial
exception.

Such interference has been shown to
exist at substantial level at frequencies as
high as 500 megacycles, with wide varia-
tions between types of vehicle. A marked
advantage of the very high frequencies is
that the aerial dimensions reduce to the
stage where it is entirely practicable to
fit quarter-wave or half-wave resonant
aerials to vehicles, and to devise very
effective coupling circuits between these

- aerials and the equipment.

4,—Fixed Station Site Selection.

" From the discussion in the preceding
section, it is seen that the selection of
the site for a fixed station which is to
operate with mobile stations, is a matter
requiring careful engineering atten-
tion. The general topography of the
service area must De considered in
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relation to the requirements which
the communication system aims to
achieve, and in particular the disposition
of roads (or water-ways, if a marine in-
stallation is being planned) and the dis-
tribution of population must be noted.
Height of the fixed or base station aerial
above the average terrain altitude is the
prime factor in obtaining reliable com-
munication over a long range. The dis-
tance to the optical horizon is given by—
d = 123 Vh miles,
where the height of the observer h is
known in feet. For example, an aerial
located 64 feet above an ideal plane earth
would sce the horizon at about 10 miles
distance, whereas increasing its altitude to
144 feet, would place its horizon at 15
miles. As a first order approximation,
the radio range would appear to be in-
creased in the same ratio, but other fac-
tors have an important influence.

That the aerial height and not t(he
radiated power from a base transmitter is
the factor of more importance in deter-
mining range, may be scen from the ex-
pression for received ficld given by Peter-
son 15:—

¢ = (01052 VW h a F)/d2 microvolts

per meter.
where W = watts radiated by trans-
mitting half-wave dipole;
h & a == altitudes above reflecting
surface, in feet.
F = frequency, in megacycles;
d = distance, in miles.

For a given height of aerial, frequency,
and distance, it is seen that the field can
only be doubled by quadrupling the
power, whereas doubling the height of
the transmitting aerial will produce the
same result. ‘

There is now sufficient information
available 13, 14 to enable the transmission
losses over a specified point-to-point path
to be assessed with reasonable accuracy.
Briefly, the procedure is to mark off the
path on a contour map and to note the
heights at suitable intervals, generally at
each quarter mile. The readings are then
marked down on a profile chart and the
calculation proceeds, using the method of
Bullington 14,

The chart usually incorporates the fac-
tor of earth curvature shown with suf-

With the installation of the many proposed
mobile services, the scene depicted in this
photograph will become commonplace.
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7ig. 4.—Terrain vrofile. Communication has been obtained between the points joined by dotted
lines. See text.

ficient accuracy by scaling down the
earth’s radius and exaggerating the height
scale by the correct ratio. It may be pre-
sented in two ways, either by drawing a
curved base line and a straight ray path,
or alternatively by using a straight base
line and drawing in the ray path with
the correctly-chosen radius, concave up-
ward. Fig. 3 is a typical example of the
first method. Between the points Ashfield
and Kingswood, satisfactory communica-
tion has been obtained, using F.M. trans-
mitters and receivers of a high standard
of performance.

Profile Chart

While the prediction of a few point-to-

point transmission paths may be readily

undertaken, it can rapidly become a
laborious and tedious matter to forecast
the service area which will be obtained
by the central station of a mobile system;
in the latter case the possible movements
of the vehicles demand a consideration of
the terrain along radials, possibly spaced
5 or 10 degrees apart. Furthermore, in
hilly country it is common experience
that rather anomalous results can be ob-
tained, presumably arising from fortuitous
reflections. Where complicated terrain is
encountered, it is frequently more prac-
ticable to carry out an actual field survey
to determine the effective coverage.

A typical case is illustrated by consider-
ing communication in the area north of
West Maitland, N.S.W. Trom the best
adjacent site available, the terrain for the

first 5 Lo 9 miles is only slightly undulat- -

ing. Beyond this the country suddenly
becomes very hilly, with peaks rising to
1,000 feet and over, and Fig. 4 is a profile
from which it would be deduced that
transmission from West Maitland to East
Gresford was not attainable. In actual
fact, however, locations were found in this
vicinity, where good two-way operation
was obtained with a vehicle fitted with
radio. Just beyond East Gresford are two
peaks of 1,345 feet and 745 fect, respec-
tively.

There are otber empirical factors which
influence the site of the base station. It
is important that the aerial should sur-
mount all local obstructions, even of a
scemingly minor nature 17, 18, and that it
should be well surrounded (for a radial
distance of a few miles) by reasonably flat

terrajin of lower altitude. Sites fulfilling
such requirements are not always easy to
find, and since, in the majority of cases,
the desirable site does not coincide with
the location of the station control centre,
it is inevitable that some system of re-
mote control of the radio equipment must
be provided. However, this is no real
disadvantage, as it is easy to provide full
control facilities together with spcech
transmission on one land line pair be-
tween the two locations.

(To be continued.)

The author is indebted to Amalgamated
Wireless (Australasia), Limited, for permis-
sion to publish this paper.
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this has the effect of causing the gene-
rated delay to increase in value, commenc-
ing from practically zero delay, up to
a certain maximum value. It
scen that, under this searching condition,
assuming slave pulses are being received,
there will come an instant when the
gate pulses coincide with the slave pulses.

The gated amplifier then conducts,
and its output, after rectification, is ap-
plied to a control valve having a relay
in its anode circuit; this relay accordingly
becomes energized. The relay is so ar-
ranged as to disconnect the sweeping con-
trol voltage from the phantastron, and
the delay of the latter consequently stays
fixed at the value which produces pulse
coincidence in the gated amplifier; this
coincidence, and the resultant relay ac-
tion, is described as lock-on to the slave
pulses. .

“Lock On” Action

When lock-on has occurred, the value
of control voltage on the phantastron is
indicated on a meter. Since the control
voltage is proportional to the generated
delay, which in turn has been made equal
by the action of the circuits to the time
scparation between master and slave
pulses, the meter reading is a measure
of the latter. .

Now, it was explained in an earlier
part of this article how by allocating
definite values to the difference in arrival
time of the master and slave pulses, a
number of tracks were defined, and these
could be drawn superimposed on a map
of the area covered by the system. The
tracks are usually numbered 1, 2, 3, . . .
and represent increasing values in time-
difference between pulses. It can be
seen, therefore, that our meter, which
indicates the time-difference between the
pulses being received, can be calibrated
in terms of track number, and this is in
fact what is done. The pilot, by ob-
serving the indicated track number and
making reference to his chart, can im-
mediately establish his bearing from the
stations.

It will by now probably have occur-
red to the reader that although the fac-
ility of locking-on to pulses has been
described, no mention has been made of
the method adopted to ensure that the
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RECEIVED LSES EROM STER £ SuAVE STATH
A A EELECTOR) SYNCHRGMMZED Wit d ASTER PULSES
]/,f LS
e—DELAY EAL TONNE "RON (DELA Qureut
INTERVAL BETWEEN
WASTER § 64 AT MALES
I 1 i 1
i i A
LARLY £ RATE CATE PULSES
L]
i i | A
 Faom carep AvPLEES

The various waveforms used in MTR system.
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Various units of the MTR airborne equip-
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equipment stays locked-on during the
flight of the aircrafty which may involve
the crossing of tracks. To allow for this,
further circuits are nccessary. Instead of
a single gate pulse being generated, two
such pulses, one closely following the
other are produced; these are known as
the early and late gate pulses. (The
mention of a second pulse was omitted
from the preceding description for simp-
lification, this pulse not being essential
for the lock-on action.) Those are ap-
plied respectively to the screen grids of
two separate gated amplifiers, called the
early and lated gated amplifiers.  The
output of the receiver is connected in
parallel to the signal grids of the two
gated amplifiers.

General Operation

Now, assume that the circuits have
gone through the searching process and
have locked-on to the slave pulses in the
manner previously described. The two
gate pulses will then be coincident with
the slave pulse. Suppose now that the
aircraft flies a course such that it moves
towards a track of a lower number. The
time difference between the received pul-
ses will be decreasing; i.e., the slave pulse
can be regarded as moving towards the
master pulse. The slave pulse will thus
tend to coincide more completely with
the early gate pulse, and will move out
of coincidence with the late gate pulse.

As a consequence, conduction through
the early gated amplifier will predomin-
ate. The output of this amplifier con-
trols a diode circuit in such a way as to
reduce the value of the control voltage
on the phantastron; the delay of the
latter is accordingly reduced, and con-
sequently the gate pulses are moved until
they coincide once again with the slave
pulse. :

Similarly, should the aircraft be mov-
ing towards a track of higher number,
the slave pulse will tend to coincide only
with the late gate pulse. Conduction

throught the late gated amplifier will
then predominate, and this amplifier
controls a diode in such a way as to
increase the phantastron control voltage.
As a result the gate pulse will be moved
until they both coincide with the slave
pulse.

By the simultaneous action of the two

" gated amplifiers the gate pulses are made

to straddle the slave pulse continuously,
[ollowing it as it moves relative to the
master pulse. At the same time, the
phantastron control voltage is read con-
tinuously, appearing as an indication of
track number on the pilot’s meter.

Track Indication

It is often the case that the pilot
requires to fly the aircraft along a par-
ticular track. To allow this to be done
casily and accurately an additional meter
indication is provided. It takes the form
of a centre-zero meter movement, so ar-
ranged that when the pilot adjusts a
track selector switch for a particular
track, the meter necdle is central when
the aircraft is on that track, but deviates
to left or right as the aircraft departs
from the track.

Navigation along a particular track is
thus made quite simple, and the ar-
rangement allows of considerable sensi-
tivity; for example, a departure of 1
degree from the selected bearing can be
readily observed.

The circuit used for the centre-zero
indication is a form of bridge; the con-
trol voltage on the phantastron corres-
ponding to the particular track selected
is balanced by an equal voltage obtained
from a potentiometer, 1nd the centre-
zero meter is connected between the two
potential points. Consequently, no cur-
rent flows through the meter when the
aircraft is on the selected track, but any
departure from the track causes a change
in phantastron control voltage in the
manner described previously, and cur-
rent will flow in one direction or the
other through the meter.

Both types of meter indication are
combined in a single instrument, which
can be seen in Figure 4. The horizontal
needle indicated on the scale on the
right-and side on which track the air-
craft is located, while the wvertical needle
indicates departure to left or right of
a selected track.
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Typical equipment layout in an aircraft.
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The output from the gated amplifiers,
in addition to feeding the lock-on cir-
cuit in the way previously described, is
applied after rectification to a control
valve having a small glow-tube in its
anode circuit.

‘When the equipment has locked-on to
a pair of M.T.R. stations the strcam of
gated pulses causes this lamp to glow.
Now it was described in an earlier part
of this article how at the slave station
the stream of transmitted pulses is in-
terrupted periodically by a coding unit
in such a way as to form a Morse code
group characteristic of the particular
station. The glow-lamp in the aircraft
responds in accordance with this periodic
interruption of the stream pulses, so
that by observing the lamp one can iden-
tify the particular system to which the
equipment has locked-on. This provides
a check on the proper functioning of the
station selector control.

Although the time-constants in the
glow-lamp circuit must be sufficiently
small to allow the lamp to respond to
the coding, it is not desirable that the
lock-on rclay circuit should be affected
by these periodic interruptions of the
pulse stream. Accordingly, a relatively
long time-constant is introduced into the
relay circuit. This ensures that the
equipment will remain locked-on during
the coding periods and any other brief
interruptions to the signal.

Equipment Details

The various units of the M.T.R. air-
borne equipment are shown in the photo-
graph of Figure 4, and Tigure 5 is a
block schematic diagram of the arrange-
ment of the units in the aircraft.

Two cases, identical in size, house re-
spectively, the power supply and the re-
ceiver and tracking unit.  The power
supply is constructed separately both for
ease of assembly and maintenance, and
also to avoid excessive hcating of the
components in the receiver and ranging
unit, particularly those which determine
the accuracy and stability of the equip-
ment. The power supply unit contains
a H.T. dynamotor and associated voltage-
regulator valves and potential dividers;
the dynamotor is fed from the main L.T.
supply of the aircraft, to which all the
valve heaters of the equipment, in a
series-parallel arrangement, are also dir-
ectly connected.

The second tase, in addition to hous-
ing the receiver already described, con-
tains the tracking unit, which uses minia-
ture valves and, so far as they are avail-
able or desirable, miniature components
throughout.

A small and compact control unit
houses an on-off switch, the station selec-
tor control, the track selector switch, and
the code glow-lamp. It also contains a

10

Measuring the electnic impulses
of the brain, and making actual
recordings as low as » V, the electro-encephalo-
graph amplifier is the most recent invention to
come to the aid of human distress.

Used primarily to rehabilitate returned men with
head wounds, it records every impulse, visual
or mental. By its readings the medical profession
con judge the physical capabilities of patients
and advise them as to their future. More than
100 fixed and variable Resistors are included in
this sensitive instrument.

Serving the electrical industry for more than 25
years IRC technicians hove evolved Resistors
to meet and develop every electrical require-
ment. When new and unusual types are required,
the laboratory is at your service to discuss and
produce specified types of any size or rating.
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The circuit is quite straightforward and should present no difficulty.

The Circuit

The circuit uses the latest GT series
of single-ended valves—two 6SK7-GT for
the r-f amplifiers, a 6SN7-GT as com-
bined detector and AVC control, a 6V6-
GT output valve, and a 5Y3-GT rectifier.
The r-f amplifiers, being variable-mu
type valves, are AVC-controlled and, in
the interests of stability, each is provided
with a separate cathode bias system. A
common screen voltage divider network
is provided by means of the 0.015 and 0.05
meg resistor network.

A G6SN7-GT is a twin triode type, and
in this case one section has been used
as an infinite impedance detector and the
sccond half as a biased triode AVC am-
plifier. As this valve is actually the fea-
ture of this circuit, it will be discussed
in some dctail further on in this article.
The 6V6-GT and 5Y3-GT are both used
in a standard manner and consequently
call for little comment.

Output Valve Optional

At the outset is was decided to provide
the tuner with a sclf-contained power
supply, thus obviating any additional
drain on the amplifier to which it was
connected. With this view in mind it
was considered desirable to slightly in-
crease the cost and make the unit more
versatile by adding an output valve. This
arrangement, which is optional, works out
very nicely, as it allows the main ampli-
fier to be switched off when local pro-
grammes are only Trequired at low

18

volume, and consequently the listener is
then provided with a complete low cost,
but efficient TRF receiver.

For this change a two-pole, two-circuit
switch is used and connected so that in
one position the a-f output from the
detector is fed to the output jack and
thence to whatever amplifier unit is being
used. Simultancously the heater circuit
for the 6V6-GT is opened, making this
valve inopcrative. In the position 2, the
tuner output is taken direct to the grid
of the 6V6-GT, and at the same time the

The main feature of the circuit is the 6SN7-GT used as the combined infinite
impedance detector and AVC control.

heater circuit for this valve is completed
and the unit functions as a normal TRF
receiver.

In cases where it may be desirable to
use this arrangement as a complete re-
ceiver, the output jack can be dispensed
with and a 2-pole 2-circuit switch re-
placed with a 50,000-ohm potentiometer
connected in series with a 0.05 mfd con-
denser to provide a tone control. This
series combination is connected between

-the plate and screen of the 6V6-GT in

place of the present 0.01 m{d condenser.

5v @ 2 amps
1 Aerial Coil, 2 R.F. Coils (iron
core)
Filter Choke (6/60)
I Tuning dial

RESISTORS

3 2 meg + watt

1 1 meg % watt

2 .5 meg ¥+ watt

2 .1 meg ¥ watt

1 .05 meg 1 watt

1 .03 meg + watt

1 0I5 meg 2 watt
2 5000 ohm % watt
1
1
3
1

5000 ohm 1 watt
750 ohm 4 watt
250 ohm L watt

.5 meg potentiometer

PARTS LIST
1 Chassis CONDENSERS
1 3 gang tuning condenser 2 16 mfd Electrolytic 525v
1 Power Transfermer 60 ma., 8 mfd Electrolytic 525v
285V HT, 63v @ 3 amps, 25 mfd Electrolytic

1

1

1 .25 mfd tubular condenser
7 .1 mfd tubulor condensers
3 .05 mfd tubular condensers
1 .01 mfd tubular condensers
1 .0005 mfd mica condensers
1 .0002 mfd mica

2 .0001 mfd mica

VALVES
2 6SK7-GT, 1 6SN7-GT,
1 6V6-GT, 1 5Y3-GT

SUNDRIES

6 octal sockets, 1 2 pole 2
position switch, 1 phone jack,
3 banana plugs and sockets,
3 knobs, anchor strips, nuts
and bolts, solder fugs, grom-
met, hookup wire, etc.
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case
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bottom.

can be maintained constant on all local
stations. If desired, the two resistors—
5,000 ohms and 750 ohms, can be replaced
with a wire wound potentiometer of
about 5,000 ohms, connecting the cathode
return line {from the 6SN7 AVC amplifier
to the moving arm. 'This arrangement
will then allow a great variation to be
made in the AVC characteristics.

Due to the large voltages developed with
powerful signals, it is desirable to apply
only portion of the total available AVC
voltage to the first RF stage. This is
done by connecting the two l-meg resis-
tors in the form of a voltage divider net-
work, as shown. With this arrangement,
approximately half the AVC voltage is
applied to this valve.

Output Valve and Power Supply

As the power amplifier valve is in no
way dependent on the RF section, except
for driving voltage, this stage can be
considercd as being independent of the
rest of the circuit. Normal cathode bias
is used, this giving approximately -12-volt
bias for a plate and screen voltage of 250
volts.

The power supply is a conventional
arrangement, using a 60 ma 285 v high-
tension power transformer. Due to the
back bias arrangement used, the actual
voltage available on the RF plates is
approximately 170 volts. However, it will

be found that this lower plate voltage
is no disadvantage, as ample gain is still
available. In the case of using a dynamic
speaker with a 2,500-ohm field coil, the
ficld can replace the filter choke shown,
and then it will be necessary to replace
the transformer with one having a 385V
secondary.

Layout and Construction.

To reduce the possibility of instability,
the layout shown should be followed as
closely as possible. This has been worked
out to keep the plate and grid lead as
short as possible. In this regard it is
necessary to cnsure the orientation of the
coil lugs is correct, so as to enable these
short leads to be accomplished. The
aerial lead should be run along the edge
ol the chassis to prevent any pick-up from
the seccond RY stage. The grid leads to
the tuning gang should be kept direct
and lie flat along the chassis.

To prevent any coupling between stages
by common r-f earth leads, all appropri-
ate r-f by-pass condensers should be re-
turned to a common carth point. This
includes the by-pass condensers in the
decoupling network in the high-tension
leads to the RI transformers. In some
cases it may be found that the two 5,000-
ohm decoupling resistors and associate
condensers can be dispensed with, but this
can only be reliably ascertained by ex-
periment.
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This month’s quiz is of a
simpler nature than those pre-
viously set, and is mainly intended
to test the ‘’Beginners’ '’ general
radio knowledge. To obtain your
score take ten points for each
question correctly answered and
only five points if half right.

As a guide to your ability use
the following table:—

90% or over . Excellent
75% or over Very Good
60% or over . .. . Average
50% or under .. . Poor

Q.1.~In these days of power blackouts,
our first question is in somewhat of a
topical wvein. The term “foot-candles” is
the name given to—

(a) Torches carried by the famed
Olympic runners.

(b) Units for expressing the brightness
of illumination.

(¢) Marked candles burned in olden
days to measure the passing of
time.

Q.2.—Whilst on the subject of light-
ing, no doubt most readers have seen the
photoflood type of lamps used in photo-
graphic studios, etc. These lamps have a
very high light output rating which is due
to—

(a) Mercury vapour in the bulb.

(b) An exceedingly high vacuum pro-
duced by mercury pump.

(c) Overloading the filament.

Q.3.—Horseshoe magnels bring back
memories of school days, when they were
used 1o attract any nearby metal objects.
However, did you know the “like” poles
of a magnet will—

(a) Attract each other.

(b) Repel each other.

(¢} Neither will attract or repel.

Q.4.—A galvanometer can be converted
into a useful ammeter by the simple ex-
pedient of adding a—

(a) 1.5v battery.

(b) Condenser.

(¢) Shunt.

(d) Buzzer.

Q.5.—Undoubtedly you must have
heard of the terms “positive” and “nega-

26
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tive” in  connection with electricity.
Another name for the negatively charged
terminal is the—

(a) Anode.
(b) Pentode.
(¢) Cathode.
(d) Nematode.

Q.6.—If you lave been a recent reader
of this magazine, you should have little
trouble with the next question. A “geiger-
counter’ is—

(a) The special refrigerated type coun-

ter seen in delicatessen stores.

(b) Indicates the number of revolutions

per minute of a rotating shaft.

(¢) Measures radiations such as those

emitied by radium.

(d) Is a photo-electric cell used to

count the number of visitors to
exhibitions.

Q.7.—This question wmay set a few
readers thinking although we dow’t think
it will fool very many. A “commulator”
is—

(a) A form of electronic accelera‘or
which converts base metals into
gold.

(b) A person who signs the reprieve
for a condemned criminal.

(¢) Transmits electric current between
moving and stationary parts of a
dynamo and mofor.

(dy A person making daily trips be-
tween the city and suburbs.

Q.8.—Now for some easy ones to help
you gain those [ew extra points. There
are many forms of electricity and the lype
which reverses its dirvection many limes
per second is usually called—

(a) Static electricity.

(b) Alternating current.

(¢) Direct current.

Q.9.—Increasing the diameler of an
electric wire will—
(a) Increase the resistance in the cir-
cuit.
(b) Decrcase the resistance in the cir-
cuit.
(¢) Have no eflect on the resistance.

Q.10.—When making soldered connec-
tions it is generally advisable to use some
form of flux. This flux is necessary be-
cause it—

////‘
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(a) Protects the parts from oxidation.

(b) Lowers the melting point of the
solder.

(c) Provides a material that will con-
duct electricity across the finished
joint.

Q.11.—Often a technical article refers
to the “grid leak” in a certain piece of
cquipment. The grid leak is—

(a) Caused by a short circuit which
should be located and eliminated.

(b) Used to maintain the grid voltage
at the desired average value.

(¢) Due to faulty valve construction
which allows the electrons to flow
in the grid circuit. ’

QI2.—Ohw’s Law is probably among
the most widely used laws these days.
This law—

(a) Refers to housing Dballots.

(b) Shows the cffect of pressure upon

the volume of gas.

() Sums up in a simple formula the

relationship between electric volt-
age, current and resistance in a
circuit.

(d) Refers to the emission factor in

valves.

Q.13.—~Copper is generally used for
eleclric wires because it is one of the
best—

(a) Insulators.

(b) Dielectric.

(c) Conductors.

(d) Shock absorbers.

Q.14 —Passing an eleciric current
through the ground is one of the modern
methods employed in—

(a) Making it rain.

(b) Prospecting for minerals.

(¢) Guarding citrus orchards from the
elfects of frost.

Q.15.—No doubt most readers have at
some time or another changed or re-wired
a “blown” fuse in a house installation.
Houschold fuses are usually rated accord-
ing to—

(a) Their uscful life.

(b) Candle power.

(¢} Current rating.

(dy Heat of fusion.

(For answers see page 48.)
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A-F AMPLIFIER SERVICING

Sound systems have found such wide application in recent
years that the maintenance and repair of this equipment

has become a distinct occupgtion.

Modern amplifiers approximate radio
receivers in the number of their circuits
and the increasing difficulty with which
faulty operation is diagnosed and localised
in them. Since, in order to be profitable,
an amplifier test must be performed as
quickly and completely as possible, and
the diagnosis must be precise. The test
must be made according to a well-
organised, time-saving plan.

This article will describe a procedure
for the routine inspection of audio ampli-
fiers in maintenance and trouble shooting.
Some of the methods included have been
borrowed from laboratory practice, others
are common to radio servicing. The steps
given helow have been selected to disclose
most amplifier troubles. The arrangement
of tests and their sequence are believed
logical for complete diagnosis of ampli-
fier performance, whether trouble is
present or not.

Recommended Tests

By sufficient rehearsal of the operation,
the sound serviceman should acquire con-
siderable dexterity in the speedy analysis
of amplifier operation. The data he col-
lects from the series of tests should en-
able him to recondition an amplifier com-
pletely or appraise its performance. The
following are the recommended tests in
the order in which they should be
made:——

1. Tube Check.
2. AF. Signal Tracing.
3. Static Voltage and Current Measure-
ments.
4. Gain Measurement.
5. Frequency Response Check.
6. Distortion Check.
7. Check for Feed-back.
8. Impedance Measurement.
9. Power Output Measurement.
10. Hum and Noise Level Checks.

The tube check (1) is preferably one
which gives an indication of some dynamic
characteristic (such as trans-conductance
or amplification factor), rather than emis-
sion. A.F. Signal tracing (2) consists of
following the progress of an audio signal
through the various amplifier stages, not-
ing amplification, reduction, or distortion
of the signal in the stages. The static
voltages and currents (3) are measured at
appropriate  circuit points, generally

28

directly at the tube socket terminals. A
rectifier-type a.c. voltmeter is satisfactory
for indicating the heater voltages, but
an electronic d.c. voltmeter or potentio-
meter-type indicator is mandatory for
plate and screen voltages. Most of the
high-resistance non-electronic meters are
totally useless for measurements in re-
sistance-coupled amplifier circuits. The
operations numbered from 4 to 10 in
the list will now be discussed in detail.
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Gain.

Gain measurements reveal the actual
amplification obtained in the entire amp-
lifier or in any of its stages. Both volt-
age gain and power gain are measurable
and are of importance to sound engineers.
However, voltage gain is of commonest
concern and is generally implied by use
of the single word, gain.

Both voltage and power gain are de-
termined by the increase in output signal
over input signal.
of output voltage or power to input volt-
age or power is discovered by measure-
ment. There is no name unit for gain,
this characteristic being expressed simply
as the quotient indicated by the voltage
or power ratio. For example, a gain of
10 (or 10 times) corresponds to the ratio
10: 1, and indicates the amount of amp-
lification in any case where the output
voltage or power is ten times the input
value. Since this is regardless of the
actual magnitudes of the input and out-
put signals, gain is seen to be a relative
characteristic.

Determining Voltage Gain

To determine the overall voltage gain
of an amplifier, an a.f. voltage is ap-

In procedure, the ratio

plicd to the input terminals of the amp-
lifier and successive readings taken of
the voltage impressed across the input
circuit and the output voltage dcveloped
across the terminating resistance or im-
pedance.  Voltage measurements are
made with a vacuum-tube voltmeter in
a circuit similar to those of Figures 1
and 2. The ratio of the two voltages
is the overall gain. However, most amp-
lifier manufacturers state overall gain as
the number of decibels corresponding to
this ratio.

It is advisable to make overall gain
measurements with all volume controls
set at maximum volume and to adjust
the voltage of the input signal to de-
liver an output voltage corresponding to
the rated amplilier output power. The
proper output voltage may be determin-
ed from the equation:

E=VvPR ...... (1)

where E is required e.m.f. (volts)
P the rated undistorted output power
{watts)

R the load resistance or
{ohms)

impedance

An alternative method of measuring
overall gain is shown in Figure 2. The
source of audio-frequency test voltage is
properly terminated and then connected
to the amplifier input through a standard
gain set. The amplifier is suitably ter-
minated by a non-inductive load resistor
of appropriate wattage, and a vacuum-
tube voltmeter is arranged to give suc-
cessive indications of input and output
voltages.

The tap on the load resistor enables
the operator to select for output indi-
cation an a.f. voltage within the full-
scale range of the vacuum-tube voltmeter,
while full power output is supplied to
the load. This is an advantage since
the amplifier will be opecrated at full
output during the measurements without
slamming the meter.

With the voltmeter in the input posi-
tion, the a.f. voltage is adjusted to a
value necessary to give full power out-
put by means of the gain control in the
oscillator. The meter is then switched
to the output circuit and the gain set
adjusted to restore the meter reading to
this reference level. The gain may then
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be read directly from the dials of the
gain set.

Frequency Response Checking.

The frequency response of the entire
amplifier, of any one or combination of
its stages, or of its transformers is studied
by observing the output voltage magni-
tude as the frequency of a constant-level
input signal voltage is varied. Values of
af. output voltage are plotted against
frequency to give a responsive curve. In
frequency response checks, the input sig-
nal voltage must be delivered by a good
variable-frequency oscillator with low-
distortion output, and a vacuum-tube
voltmeter or calibrated oscilloscope em-
ployed as the indicator.

It is customary to make response tests
at as many points in the range, 30 to
10,000 cycles per second, as practicable.
The frequency response of good PA amp-
lifiers is such that the output voltage-
(or output db) input frequency curve
does not deviate from a straight line by
more than plus or minus 2 db between
30 and 10,000 cycles per second. Ampli-
fiers for broadcast, laboratory, and high-
fidelity applications show even better
response.

When checking the overall frequency
response of an amplifier, it is recom-
mended that the input signal voltage
be maintained at the proper level re-
quired to produce maximum undistorted
power output, and that gain controls be
set for maximum volume. The tone
control must be set at the mid-range
or “mellow” position.

Single stages or any combination of
stages may be checked for frequency re-
sponse in the same manner, except that
the constant voltage-variable frequency
input signal is fed into the input circuit
of the particular stage under investiga-
tion and the indicating instrument con-
nected to its output circuit. Single-stage
frequency response runs are invaluable
in tracing the cause of overall response
deficiencies.

Distortion Checks.

The entire amplifier or cach stage may
be checked at various settings of gain
controls and at various input-voltage fre-
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quencies for the presence of distortion.
This test logically should follow the re-
sponse run.

An input signal of very low harmonic
content is supplied to the amplifier or
stage under test by a high-grade oscil-
lator, and distortion checked by observ-
ing the steady tube currents for fluctua-
tions, or by an inspection of the output
signal waveform.

When the simple qualitative check is
employed, the cathode current in a single
stage is the most satisfactory to examine.
The d.c. component of cathode current
in a class-A amplifier stage should, under
normal operating conditions, show no
fluctuation when the input signal is ap-
plied. Distortion is betrayed by a change
in the value of current indicated by a
d.c. milliammeter upon introduction of
the input signal.

Each amplifier stage may thus be
examined for distortion, the test advanc-
ing from input to output sections of the
amplifier and distortion localized within
onc stage circuit.

Class “A” Only

The foregoing simple distortion test
is useful only in class-A voltage ampli-
fiers and others in which the cathode
current does normally change with the
input signal. It is obvious that this
method would be of no value in class-
B and class-AB systems in which the
total cathode current swings widely
under dynamic conditions.

The output waveform is inspected for
excessive harmonic content (distortion) by
means of a distortion meter or wave
analyzer, a low-distortion a.f. signal or
normal voltage being applied to the amp-
lifier or stage input. These instruments
will indicate directly the actual percent-
age of each harmonic present in the out-
put signal from each stage, values which
may be compared with the tube charts
or amplifier manufacturer’s guarantee.

Tests For Feed-back.

Regenerative feedback is often quite
perplexing to the amplifier serviceman,
since it may not cause the amplifier to
oscillate at an audible frequency, but
nevertheless is present in sufficient quan-
tity to cause serious distortion.

When regeneration is suspected, each
stage should be examined for its pres-
ence by means of grid current or cathode
voltage measuremen:s. The presence of
grid current in any class of amplifier re-
ceiving no input signal is a certain in-
dication of feedback.

Each stage should be examined separ-
ately, progressing from input to output
circuits of the amplifier. The presence
of feed back over several stages, rather
than in a single one, may be verified by

opening the connection between a stage
in which abnormal no-excitation d.c. volt-
ages or currents have been discovered and
the stages immediately preceding and fol-
lowing. Currents or voltages should fall
to normal values when the contributing
stages are thus uncoupled. Likewise, ab-
normal currents and voltages will not be
found in the isolated stages.

Audible feedback in a previously effi-
cient amplifier generally arises in one
stage. In developmental units, it is most
often due to unwise layout. In the first
case, the a.f. voltage generated is passed
along to each succeeding s‘age and into
the loudspeaker. The offending stage is
readily located if, in the absence of an
input signal the output of each stage—
from input to output ends of the ampli-
fier—is inspected with a vacuum-tube
voltmeter or sensitive headphones. The
first stage delivering a howl to the head-
phones or deflecting the meter is the one
in which the audible feedback originates.

Determination of Impedance.

An investigation of the impedance of
transformer windings logically will fol-
low the discovery of distortion, although
the impedance of an output transformer
will be under surveillance when the loud-
speaker signal is low. It may also be
desirable to check an unknown trans-
former for secondary impedance when
matching speakers to a strange amplifier.

Figure 3 shows a simple method of
measuring the impedance of a transformer
winding. The unused winding is con-
nected to its usunal circuit points or to an
equivalent resistor, Rl.  The winding
under test is connected in series with a
variable resistor, Rt, and a source of 400-
cycle controllable a.f. voltage. Rt is a
wire-wound rheostat or a laboratory de-
cade box. A vacuum-tube voltmeter is
arranged with a s.p.d.t. switch to measure
successively the a.f. voltage drops across
the resistor and winding.

In making the test, Rt is adjusted until
its voltage drop is identical with that of
the transformer winding. Its resistance
at this setting then equals the impedance
of the winding. The input voltage level
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is adjustcd for a good, readable deflec-
tion of the meter.

The valuc of Rt at ‘“balance” may
be determined by means of a good ohm-
meter or, for more accurate purposes, by
means of a resistance bridge.

Bridge Measurement

The impedance of a transformer wind-
ing (with the other winding appropri-
alely loaded) might be found also by
measuring its inductance upon a suit-
able bridge for the purpose, measuring
its resistance, and calculating from the
equation:

——————
Z— VR4 (2,fL)2 ., . . (2)
where Z is required impedance (ohms)
R the resistance (ohms)
f the frequency of the bridge voltage
(c.p.5.)
L the measured inductance (henries)

If the turns ratio of a (ransformer
has been determined previously, the im-
pedance ratio or the separate impedances
may be found with the aid of the fol-
lowing formulae:

Ns Zs Zs Ns2 ZpNs?
—=V=, — , Zs —
Ne Ze Zr Ne2 Ne2
ZsNr2
and Zr =
Ns2

where Nr is the number of primary turns
Ns the number of secondary turns
) Zp the primary impedance, and
Zs the secondary impedance
or impedance of the load.

The turns ratio may be determined by
applying a known alternating voltage
across one winding and mcasuring the
induced voltage across the other. The
ratio of the two voltages will then cor-
respond to the turns ratio.

Tube manufacturers state in their
tables the values of load impedance (or
load resistance) recommended for maxi-
mum undistorted power output. This
load value is matched to the power-tube
plate impedance by mcans of a trans-
former of proper turns ratio, as indi-
cated above.

Rapid Method

A rapid method for determining the
impedance of an output transformer
sccondary of. an amplifier in operation
consists in adjusting a standard output
power meter for maximum deflection and
reading the impedance from the meter
dials.  The power mecter is connected
simply to the output transformer ter-
minals, a 400-cycle signal voltage intro-
duced into the input circuit of the
operating amplifier.  The meter-range
switch is set to accommodate the maxi-
mum amplifier power output, and the
meter input impedance is adjusted for
maximum deflection of the indicating in-
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strument. The reading of the imped-
ance dial at this sctting is the imped-
ance of the output transformer sccond-
ary.

Power Output Measurements.

The audio output watts may be
measurcd with the audio-frequency out-
put power meter or determined from
voltage or current readings taken in a
properly terminated output circuit.

Several models of non-electronic out-
put power meters are now commercially
available for a.f. measurements.  The
following ranges are provided Dby three
of the currently advertised models: (A)
2.5 to 20,000 ohms input impedance in
forty steps of a single rotary switch; in-
dicating  instrument reads {ull-scale
ranges from 0.5 milliwatt to 5 watts in
four ranges with a midscale accuracy of
5 per cent. (B) 25 to 20,000 ohms in-
put impedance in forty steps of a single
rotary switch; indicating instrument reads
full-scale values of 0.1 milliwatt to 50
watts in twenty ranges with a midscale
accuracy of 2 per cent. (C) 2.5 to 20,000
ohms input impedance in forty steps
divided between a 10-position ohms sclec-
tor switch and a 4-position ohms multi-
plier switch; indicating instrument reads
full-scale values from 0.1 milliwatt to 5
watts in four ranges with an accuracy
stated by the manufacturer as variable
with frequency.

Since the output power meter pre-
sents to the amplifier under test a load
impedance of widely adjustable value,
this instrument may be connected directly
to the amplifier output terminals with-
out introducing any further load or
matching device, provided the input im-
pedance of the meter is set to the value
of amplifier output impedance. If the
latter is not known, the meter impedance
may be adjusted for maximum deflection
of the indicating instrument with the
amplifier passing a 400-cycle signal,
whercupon the output impedance may
be read from the dials.

Direct Readings

Advantages of the output power meter
are that its wattage readings are direct,
requiring no calculations or conversions,
and its input circuit may be closely mat-
ched to the amplifier output circuit.

By the voltmeter or amme:er method,
output power levels arc calculated from
voltage or current values measured in a
terminating circuit of proper resistance
or impedance. This method is illustrat-
ed in Tigure 4. Circuit A is that for
the indication of atf. power output in
terms of voltage; Circuit B for power
indications in terms of current readings.
In both examples, the load resistor, R,
terminates the amplifier output. Its re-
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sistance must accordingly be equal to the
rated output impedance of the amplifier
and its wattage must be suflicient to with-
stand the maximum power output.

The a.c. voltmeter used in Figure 4-A
must have good accuracy at the test fre-
quency. It is strongly reconmended that
a vacuum-tube voltmeter be used in this
position.

The amplifier power output is deter-
mined, in the voltmeter method, Dby
means of the equation:

E=
R
where P is the audio output (watts)

E the meter reading (volts)
R the load resistance (ohms)

P= P )]

Aternativcly, the value of the af. cur-
rent flowing through the load resistor
may be measured, as in Figure 4-B, and
this value employed in a calculation of
the a.f. power:

=IPR . ..... (4)
where P is the audio output (watts)
1 the meter reading (amperes)

R the load resistance (ohms)

For best results, the current instru-
ment should be a thermocouple type am
meter or milliammeter. As a substitute
for this type of current meter, a vacuum-
tube voltmeter may be employed in con-
ncction with a suitable shunt for read-
ing the current in terms of the voltage
drop across the shunt.

Hum and Noise Level.

Inherent hum and noise level of an
amplifier or isolated stage may be quan-
titatively analysed by means of a vacuum-
tube volumeter of sufficient sensitivity or
a standard output power meter.

Any output voltage present when the
signal voltage is removed, and not duc
to feedback, may be attributed to hum
and noise components. It the one is
known to be present in the absence of
the other, it may Dbe identified by a
simple headphone and speaker listening
test.

The simple vacuum-tube voltmeter or
output meter will indicate the total mag-
nitude of hum and noise components and
will not differentiate between the two nor
separately cvaluate them. To determine
the amplitude of each component, it is
necessary to sclect thal component from
the total. This operation is best per-
formed by a wave analyzer, which is in
principle a highly selective vacuum-tube
voltmeter which may be tuned successive-
ly to the fundamental hum frequency and
each of its harmonics. Tt will generally
be nccessary to mecasure only the funda-
mental, second, third, and fourth har-
monic amplitudes with the wave analyzer.

Sound equipment manufacturers usu-
ally express the hum or noise level as
a number of decibels below maximum
output, and the cxperimenter may, if he
desires, convert his measured values into
these units.

After the hum level has been accounted
for, the remainder of the no-signal out-
put voltage may be attributed to noise.
A certain amount of this arises from
thermal agitation in the input stage.
However, coupling capacitors in resist-
ance-coupled stages should be inspected
for low dielectric resistance, with a good
megger, when the noise level appears
excessive. A good coupling capacitor
should show a dielectric resistance equal
to 500 times the value of the grid re-
sistor used in the succeeding stage.

Reprinted courtesy Aerovox Research Worker
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Special connectors have been devcloped
for the various types of cable. A few of
these are illustrated in Fig. 3 with the
corresponding chassis type
comector suitable for use on shielded
units. Impedance and power handling
capacity as well as mechanical stability
arc important considerations in connec-

of mating:

DISTRIBUTION VOLTAGE. VOLTAGE DISTRIBUTION IN
MEASURED IN STANDING LOSSWILINE EQUIVALENT 7
WAV IND\:C;’T‘OQ. To IMPEDANCE

E SSLESS,

-— 5
—v“. e e ——

SHORT
STANDING WAVE INDIC, Zg CIRCUIT]

SHOAT CIRCUITED LOSSY LINE
IMPEDANCE »Zo TAN h(<+48)¢

IMPEDANCE 2

Fig. 6.—The standing wave pattern for any
impedance which may be considered equiva-
lent to a short circuited lossy line.

tors. The simple Amphenol type con-
nectors have excellent impedance proper-
ties even at 3,000 Mc/s and are ideal for
laboratory use but are unsatistactory for
permanent installations particularly in
outdoor applications.

In air-spaced co-axial lines when die-
lectric spacers are used they are made
either in the form of spiders or let into the
inner and/or outer conductors as indi-
cated in Fig. 4 in order to reduce reflec-
tion effects. Fig. 4 contains examples of
these two types of insulators. The under-
cutting compensates for the presence of
the dielectric and is aimed at maintain-
ing a constant characteristic impedance.

Metal Insulators.

At high power the usc of diclectric in-
sulators becomes impracticable because of
the high stress which would be developed
in the dielectric. This would result in
sparking and destruction of the insulators.
The solution to this problem lies in the
use of metal insulators. These are quar-
ter wave length short circuited stub lines
shunted across the main line at appro-
priate intervals as illustrated in Fig. 4.
Because the input impedance of a short
circuited quarter wave line is very high
these stubs have negligible shunting effect
on the transmission line.

Impedance and Matching.

In both transmission line theory and
practice the concept of impedance is one
of the fundamentals. In the development
of r-f components impedance calculations
and measurements are extremely impor-
tant.
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The input impedance of a transmission
line dcpends upon the terminating or
load impedance, the characteristic imped-
ance, line length, and wave length. For
the maximum transfer of power from the
transmission line to load the latter should
have an impedance of the feeder. In this
condition the load is said to be matched
to the line.

It the load is not matched cnergy is
considered to be reflected from the load.
This reflection may be overcome by an
impedance transformer which provides re-
flections in the opposite phasc and of
appropriate amplitude to cancel out the
original reflection. This impedance trans-
former is analogous to the ‘transformer
between the loudspeaker and output
valve of an audio power amplifier.

The mathematical expression for the
input impedance of a line is:—

i Zotan hdl + Z
Zin =Zo Zo +Zitanhal
where Zin equals input impedance
Z. equals load impedance
d equals propagation constant
I equals length of line
Returning to the question of reflection
and impedance matching, let us consider
impedance measurements. Reflection or
mismatch is characterised by the presence
of standing waves in the transmission
line. The magnitude and position - of
these standing waves are related directly
to the load impedance. Measurements of
these quantities constitute impedance
mcasurements at U.H.F. Having calcu-
lated the load impedance from this data
suitable matching transformers may be
designed.

Standing Waves.

Standing waves may be measured in
the transmission line itself or in an ac-
curately made line connected to the load.
This special line which should be at least
one wavelength long is known as a stand-
ing wave detector or indicator. It is pro-
vided with a sliding probe to measure
the relative voltage distribution along its
length. 1In the co-axial line type a slot
is provided in the outer conductor to al-
low a small probe mounted on a sliding
carriage to project a short distance into
the electric field inside the line.  (See
Fig. 5.

For standing wave measurements the
system is usually fed from a C.W. source
and the signal from the probe is led to a
suitable detector such as a U.H.F. crystal
and micro-ammeter or a field strength
receiver. Crystal detectors are simple and
non frequency selective but are not suit-
able for high standing wave ratios.

The impedance is determined from the
standing wave ratio (denoted by § =
maximum voltage divided by minimum
voltage) and the distance of tlie standing
wave minimum from the reference point.
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Fig. 8.—Quarter wave matching transformer
with corresponding circle diagram.

A mathematical transformation performed

with the aid of an impedance chart or

circle diagram is used for this purpose.

Theory of Standing Waves.

The theory of this process may be ex-
plained by considering the impedance be-
ing measured as equivalent to a short
circuited lossy transmission line. This is

Consider the equivalent line system fed
from a suitable source (see Fig. 8). The
effect produced can be pictured as a for-
ward wave, travelling towards the short
circuited end being reflected and produc-
ing a backward wave. The combination
of these two waves results in a standing
wave system, i.e., a serics of maximum
and minimum voltage points along the
line. These are analogous to the nodes
and antinodes of standing wave systems
in organ pipes. The minima occur at
points half a wave length apart starting
from the short circuited end. However,
since the section of line which is equi-
valent to the impedance is lossy (i.e., has
attenuation) the amplitude of the wave
is reduced as it travels along this line
and back. The result is that the ampli-
tude of the standing wave pattern dimi-
nishes from a short circuit to the oppo-
site end in the manner of a damped
oscillation as indicated in Fig. G.

Fig., 7.—Circle diagram or impedance chart
used for converting standing wave measure-
ments to impedances.
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Circle Diagram.

In order to evaluate the impedance
from tan h (§ + jB)L a circle diagram
such as Fig. 7 is used. This has been
derived from the Kennelly chart.

The chart consists of a rectangular
co-ordinate system representing Resistance
horizontally and Reactance vertically, to-
gether with two sets of circles from which
corresponding values of tan h (8 + jB)L
may be read. The smaller circles corres-
pond to constant values of L and there-
fore constant values of “S$” as marked,
whilst points corresponding to constant
values of Bl lie on the larger circles.

The values of R and X can be read
off the axes for the values of “S$” and
“L” determined from standing wave mea-
suremtents. On the chart impedances are
normalised in terms of the characteristic
impedance, i.e., 1.0 represents Zo ohms.

Alternatively the standing wave ratio
and length of equivalent line can be de-
termined for any impedance. This re-
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Fig. 9.—Stub matching. (a) Diagram of stub.
(b) Equivalent circle diagram.
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Fig. 11.—Diagram of a votating jeint for co-
axial line,

verse procedure is employed in the prob-

lem of matching transformer design.

Matching Transformers.

Matching transformers for low radio
frequencies consist of lumped reactances
in the form of inductances and con-
densers. For U.H.F. transmission lines,
acrials and other components, low loss
line type elements are used as matching
transformers.  Sections of transmission
lines form reactances which may be used
as either series or shunt elements. Varia-
tions in the magnitude of the reactance
and the position of insertion in the trans-
mission line are available for matching
adjustment.

The operation of transmission line type
matching transformers may be understood
by reference to the circle diagram of Fig.
7. The problem resolves itself into doing
things which will move the point on
the chart representing the load impedance
(OR admittance) to the point represent-
ing Zo the characteristic impedance of the
feeder. This is achieved by moving
around circles of constant “S” and up
or down vertical lines. The former is
equivalent to moving back along the

feeder whilst the latter represents the
addition of shunt reactances.

Quarter Wave Transformer.

A form of matching employing a series
element is the quarter wave transformer.
This comprises a section of transmission .
line a quarter of a wave length long of a
different characteristic impedance as de-
picted in Fig. 8a. In Fig. 8b the
mechanism of this device is illustrated.
The length of the phasing section is repre-
sented by the path Z-R while the semi-
circle R-Zo corresponds to the quarter
wave section of characteristic impedance
Zo. The magnitude of Zo' is VZo R.

If R is less than Zo, Zo* will be less
than Zo and the inner conductor would
be enlarged as in Fig. 8a if a co-axial
line were used. If R is greater than o
an undercut section is necessary. The
choice of R depends upon the particular
application.

Stub Matching.

Matching can be achieved by stubs.,
i.e., short lines shunted across the main
line as indicated in Fig. 9. Since they
arc shunt elements it is more convenient
to plot admittances on the diagram. The
resultant of two parallel admittances is
obtained by simple addition, whereas
with impedances the process is more com-
plicated. "~ The change to admittances is
very simple on the chart; it consists of

(Continued on page 48.)

Fig. 10.—Dielectric Slug matching transformer.
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RECEPTION CONDITIONS

power of 350 watts.
the Blue Danube Network are WOFA, at
Vienna, on 1068 kilocycles, 1000 watts, and
KOFA, at Linz, 629 kilocycles, 1000 watts.

With the approach of winter, short-
wave reception in New Zealand is showing
signs of producing some excellenit catches
during daylight hours. Over the past
month there has been a general improve-
ment in conditions. The powerful South
Americans are to be hcard most of the
day, while the lower power stations can
be heard in the latter part of the after-
noon.

Broadcast band conditions have been
far from good. The North American sta-
tions have been very weak, Australians are
building up in strength, while the Asians
are on the improve. On the other hand,
late Europeans have been reported to as
late as 7.30 am. However, by the time
that this issue is printed, these stations
will have disappeared until the September
equinox.

Within the next few wecks signals will
peak and DX-ers should maintain a care-
ful watch for new stations.

KZCA Salzburg.

In a verification to Mr. John Stenhouse,
the American Armed Forces Radio Ser-
vice Station at Salzburg, Austria, advised
him that they have changed their call
sign from KOFA to KZCA. This altera-
tion took place on July 1, 1947. KZCA
is a member of the Blue Danube Network
of the A.F.R.S., and operates on 1104 Kilo-
«cycles, 1000 watts, while a short-wave out-
let is heard on 7220 kilocycles with a

RANS-TASMAN

By J. R. FOX

Other stations of

HOXA Verifies.

It was indeed a surprise to reccive a
long-awaited reply from HOXA. It will
be remembered that this station began
operation in October, 1946, and at that
time heard very well in this country. To
my knowledge, this is the first verification
from Radio Centro Americana received by
a New Zealand DX-er. My verification
arrived after a follow-up report had been
scnt by registered mail. The letter was
signed Dby Jose Adolfo Hazera, General
Manager of Radio Centro Americana,
Apartado Tostal 1335, Panama, Republic
of Panama. .

Canada Relays U.N. Radio.

The United Nations Radio at Lake
Success is now being relayed through
stations of the International Service of
the Canadian Broadcasting Corporation.
On the air at 8§ p.m. daily, except Mon-
days, the programme is directed to Aus-
tralia, New Zealand and the South Pacific
over stations CKNC, 17820 kilocycles,
16.84 metres; and CKCS 15320 kilocycles,
19.58 metres.

The new United Nations amateur
station at Lake Success was officially
opened on May 17. The call sign is
K2UN and has been heard on 20 metres.

WAVELENGTH CONFERENCE

According to a cablegram report from
Canberra, the Australian Government has
set up a sub-committee of Cabinet to de-
vise methods of overcoming possible inter-
ference to Australian broadcast stations
when the new New Zealand transmitters
take the air with increasing power. One
suggestion has been that Commonwealth
stations should also be permitted to in-
crease their power.

Such a move has its disadvantages, since
for years, some high-powered Aus-
tralians have caused interference to our
stations.  Listeners residing out of the
district where a local station is situated,
and desiring to hear a programme from
other stations, sometimes face severe
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heterodyning from these stations across

the Tasman,

It is hoped. that as a result of the Con-
ference between representatives of the
Australian and New Zealand Govern-
ments held on March 10, at Melbourne,
that a satisfactory allocation of frequencies
has been arranged. In a statement to
“Radio Science,” the New Zealand Minis-
ter-in-Charge of Broadcasting (the Hon. F.
Jones), stated that the results were still
confidential and a statement would be
issued simultaneously by both Govern-
ments.

UNLESS OTHERWISE STATED ALL
TIMES ARE NEW ZEALAND STAN.-
DARD TIME. 12 HOURS AHEAD OF
G.M.T. 2 HOURS AHEAD OF E.A.S.T.

DIARY

Free Radios.

A "new radio programme which has
been heard over the ZB network during
recent weeks was “Posers, Penalties and
Profits.” Compered by Selwyn Toogood,
the programine was similar to the famous
American show, ““I'ruth and Conse-
quences.” For giving the correct answer
or paying the penalty, a competitor would
receive anything from a travelling bag to
a £130 radio gramophone.

This was the first programme of its
kind to be held in New Zealand, and
whilst not quite up to the standard of
“Truth and Conscquences,” it was an en-
jovable break from the usual type of
entertainment broadcast in the Dominion.

New Zealand readers are in-
vited to contribute any items con-
cerning radio, broadcasting, DX-
ing oand amateur radio activities
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.

N.Z. Short-wave Service.

No date can yet be given by the New
Zealand Broadcasting Service for the open-
ing of the new short-wave transmission.

According to advice reccived from Pro-
fessor James Shelley, Director of N.Z.B.S,,
Stations ZL2, 9540 Kilocycles; ZL3, 11780
kilocycles, are to be used. It is possible
that further test transmissions will take
place. These will, however, be restricted
to very short periods. DX-crs will be
interested to know that special verification
cards are in the course of preparation.
It is hoped that they will be of a brighter
and better design than the plain pink
cards at present being used by the Broad-
casting Service.

New Aeradio Station.

A new aeradio station will soon be
opened for regular service to aircraft. The
location is on the peninsula at Kaikoura,
South Island. Communication facilities,
navigational aid and a homing beacon will
provide aircraft with a more reliable ser-
vice between the North and South Islands.
A land line link will be established with
Flying Control Centre in Wellington and
Harewood air station. A 180ft. steel lat-
tice antenna tower will be used for the
transmitting aerials and homing beacon.

41



ON THE BROADCAST BAND

TEST CRICKET AND DX-ING

The presence of numerous Australian
stations on the air with extended
schedules will no doubt give Test cricket
enthusiasts the opportunity to try a little
DX during pauses in play, or the tea
adjournment.

The AB.C. (interstate network and all
regionals) will be on the air till stumps
are drawn at 3.30 a.m. during each Test,
whilst several commercial stations have
arranged to remain on the air much later
than their normal closing time, with de-
scriptions and score services. As these
notes are written, the first Test has not
commenced, thus we are unable to speak
from experience, but would suggest look-
ing for such overseas stations as: KCMB
Honolulu, Hawaii, 590kc, with its Jap-
anese programme around 1.30 am.
KZBU, Ceub, P.I, 1250ke, may also be
heard at many locations free from inter-
ference from stations taking the Test pro-
grammes.

Try also at tea adjournment (1.30 a.m.)
for Singapore, 570kc (further details be-
low), which should also be on a clear
channel, and one may be able to catch a
few minutes programme from VUD,
Delhi, India 886kc, after stumps, as it
is possible that some Indian stations may
broadcast short periods of main matches.

Then, shortly after 3.30 a.m., several
New Zealand stations begin testing prior
to commencing their morning session at
4 o'clock. Try IZB Auckland, 1070kc;
47B Dunedin, 1310kc; 1YA Auckland, 650-
kc; 3YA Christchurch, 720ke, and listen
for others. Although unconfirmed as yet,
it is likely that WLKS, 1470kc, the BCOF
station in Kure, Japan, may also take Test
broadcasts, and this should provide DX-ers
with a good opportunity to log this.

By
ROY HALLETT

"RADIO MALAYA” BROADCASTING SERVICES

The following items of information gathered
from the columns of a recent issue of the
magazine “Radio Malaya News’” make interest-
ing reading, as they provide a clear picture
of the service provided by “Radioc Malaya™ for
local listeners. As most of these transmitters
may be logged in this country during coming
weeks, we take pleasure in passing this infor-
mation on to our readers of this' page.

Singapore, operating on 570ke. is on the air
daily till signing off after a five-minute news
summary at 1.35 a.m. A.E.S.T. except Sunday
(Saturday night of course in Malaya) when it
leaves the air at 2.5 a.m. This outlet has been
heard in South Australia as early as 10.45
p.m. EST (10.15 p.m. in that State). This
channel is not occupied at present by an Aus-
tralian station, and is clear after 2YA Wel-
lington N.Z. closes down at 9.30 p.m.

Singapore is also heard in this country on
13388ke. although we have no information
concerning this from our Malayan source.
This outlet is possibly used for programmes
in Asiatic languages, as most programmes
on 570ke. are in English.

Penang, 1280ke. leaves the air daily except
Sunday at 1.30 a.m. and their Saturday
night programme continues till 11.30 p.m.
Malaya time, 2 a.m. here, Sundays.

Malacca, 1073ke. not heard a great deal
I think in this country, closes down daily at
1.35 am. after news.

Seremban, 1023ke. relays Singapore from
12-b/n  till eclosing 1.30 a.m. week-days, 2¢
a.m. Sundays.

. Kuala Lumpur, 1018ke. operates daily
till the end of the short news summary
beginning at 1.30 a.m. except Sundays,
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when it continues for an additional thirty-
minutes.

All of the above stations take the news
from Singapore at 12-m/n.

Recorded music (classical, dance, etc.)
and BBC transcriptions are among the
main features presented by “Radio Malaya’
stations. When reporting reception of any
of the above address your envelopes to
“Radio Malaya,” c¢/o the City in which the

station you heard 1is Ilocated, e.g., “The
Director, Radio Malaya, Kuala Lumpur,
Malaya.”

We offer our many thanks to Margaret
Ballingall, Singapore, for her valued co-
operation re the above information.

STATION CHANGES

An airmail letter from Art Cushen, In-
vercargill, N.Z., reached us just before going
to press informing us that from September
Ist, all N.Z. stations except five, will operate
on new frequencies. At the same time five
new transmitters are scheduled to commence
operation. Full details of the new frequen-
cles will either appear in these columns or
those contributed by Mr. J. Fox before the
change takes place.

As the result of this big change aecross
the Tasman, many Australian stations will
also alter freqjuencies on the same day. We
have to thank Mr. Gaven Kelly for supply-
ing the following information he was able
to obtain from A.F.C.B.S. during his holiday
in Melbourne.

Commercial stations scheduled to change
frequencies on September 1st are as follows.
Their new frequency is shown, while present
channel is listed in brackets:—

4BH 1390ke. (1380ke.) ; 4KQ 690ke.
(650ke.) ; 5DN 970ke. (960ke.); 5RM  830ke.
2GN and 4MK 1380ke. (1390ke.); 2DU and
(810ke.) ; 2BH 650ke. (790ke.); 3HA 1000ke.

READERS’ REPORTS

Mr. Rex Gillett reports in his DX
column in the South Awustralian publica-
tion, “Radio Call,”” his hearing- the eall
‘“‘Radio Pakistan” on 1167ke. the frequency
on which we have been accustomed to hear-
ing All India Radio’s outlet at Dacca. It
is uncertain whether or not this is a new
transmitter, or merely the former A.I.LR. gear
operating on behalf of the Pakistan Govern-
ment. A news bulletin in English is broad-
cast from this station at 1.30 am,

In a letter to this page, Mr. Gillett refers
to four new outlets brought into use by Al
India Radio. A ©b5kw. transmitter has been
installed at Patna, on 1131ke, at Cuttack, a
lkw. unit 1is operating on 1355ke. while
two lower powered units are at Amartisar,
1305ke.

With a power of only 50 watts, and
Jullundur, with only 250 watts on 1333ke.
It is unlikely that the last mentioned units
will be heard in Australia, particularly as
the latter operates on the same channel as
Singapore, mentioned elsewhere on this page.

Fair signals from VUD Delhi, 886ke.
VUT ‘'Trichinopoly, 758ke. VUW Lucknow,
1022ke. VUL Lahore, 1086ke. VUP Pasha-

war, 629ke. VUB Bombay, 1231ke. perhaps
VUM  Madras, 1420ke. VUC  Calcutta,
810ke., around 1 to 3 a.m. during the next
few months. These stations present gener-
ally Indian native-type programmes, with
occasional English language features.

Mr. Art Cushen writes suggesting the iden-
tity of the station operating on the 1500-
1600ke. dam! heard by our Vietorian friend,
Mr. Norman Harper, may be the powerful
XERF, operating with 100kw. on 1570ke.
from a transmitter at Piedras Negras,
Mexico, while requesting listeners to address
mail to them at Del Rio, Texas, U.S.A.
XERF is heard by our two friends- around
8.30 p.m. wity Hillbilly programmes, while
Mr. Cushen hecars the station open with =a
Mexican prograinme at 8 p.m. and in Eng-
lish at 8.30 p.m

This reporter also informs us that XBEMC
Mexico City, broadcasting Mexican language
programmes on 1b90ke. is now on an all-
night schedule, and advises also good re-
ception from such stations as—WCKY Cin-
einatti, Ohio, 1530ke. also an all-nighter
(this one must not be confused with KFBK,
Sacramento Calif. also 1530ke. likely to be

heard around 9 p.m.) WKBW, 1520ke.
Buffalo, N.Y. another all-nighter, WLAC,
1510ke. Nashville, Tenn. heard opening 8

p.m. KOMA 1520kec. Oklahoma City, Okla.
opens 9 p.m.

7BU 1250ke. (660kc.); 3BO and 4AY 960ke.
(1010ke.) ; 7TEX 4MB 4CA 1010ke. (1000ke.);
(970ke.).

National Stations will change as follows:—

4QL 540ke. (690ke.); 3GI 560ke. (830ke.);
1QR 590ke. (940ke,); 2NA 1510 ke. (820ke.)s
4QB 910ke. (660ke.); 4RK 940ke. (910ke.);
7ZR 940ke. (1160ke.); 42G 790kc. (B800ke.);
6WN 800ke. (790ke.).
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SHORTWAY
LISTENER

Conducted by Ted Whiting

B.B.C. SPORTS BROADCASTS

It is a well-known fact that the B.B.C.
has made a speciality of outside broad-
casts. This year will be an exceptional
one in this branch of Dbroadcasting, as
it is proposed to give a full coverage to
the series of cricket Tests at present in
progress, as well as to the Olympic Games,
which will commence shortly. The im-
mensity of this task is immediately evi-
dent from the following extracts, taken
from “London Calling”:—

“The B.B.C. is equipping a radio centre
at Wembley, consisting of eight studios,
20 recording channels, and a control room
capable of passing 32 simultancous broad-
casts to the LEuropean trunk line exchange
of the Post Office or to the B.B.C’s own

transmitters. In addition the television
headquarters will also be located at
Wembley. :

“To provide good broadcasting facili-
ties for the great radio organisations of
the weorld is a large undertaking. The
installation of land lines is a major opera-
tion, for high quality circuits are needed
all the way from the commentators micro-
phone to the transmitter, and each com-
mentator must have a return circuit for
taking his cue.

Electrical equipment is also needed for
each microphone to amplify the commen-
tators voice, to mix it appropriately with
the various crowd effects that the listener
wants to hear. These facilities are being
installed at some 30 places in and around
London, with positions for commentators.

“In Wembley Stadium, where the ath-
letics will take place, there will be 32
commentators positions.”

Many languages will be used to give the
maximum coverage to the 50 countries
which will be represented at the Games.
No doubt a schedule of transmitters will
come to hand in the near future, but we
think little alteration will be made to the
schedules now in force.

As regards the cricket Tests, commen-
taries on these games will be heard on
GSV, 17810kc; GSH, 21470kc; and GS]J,
21530ke, with SEAC also taking the broad-
casts which are to be made from 8.15 p.m.-
9 pm.; 9.30 pm.-10 pm,; 10.15 p.m.-10.30
pm.; 230 am.-3 am.; 3.15 am.- 3.30 a.m.
Other transmitters will probably be put
into service, dependent on conditions pre-
vailing at the time; complete announce-
ments will be made on any such changes.

READERS’ REPORTS

An outstanding list of loggings has been
received from that well-known DX enthu-
siast, Mr. R. Gillett, Prospect, S.A. Know=-
ing that the list will be -of interest to read-
ers we publish it in its entirety.

SYRIA: Teruit has an English transmis-
sion from 1 a.m., but reception is marred
by severe interference. The Beruit frequency
is 8036ke.

BRAZIL: ZYBS8, Sao Paulo on 6095kc. has
heen heard strongly at 7.15 am. with a
variety programme in Portuguese.

SOUTH AFRICA: Pietermaritzburg has
been noticed on its channel of 4855ke. re-
cently, closing at 7.45 a.m. This was heard
on a Sunday, but normal close down is at
7.5 a.m. The next day this station was back
on 4878ke., where it has been operating for
some considerable time.

ITALY: Radio Italiana broadcasts a spe~
cial service in English for listeners in South
Africa from 7.10 a.m.-7.20 a.m, after which
both transmitters, on 6085kc. and 11810kc.,
close down. .

FRANCE: Paris is logged on separate oc-
casions on 6220ke. and 6170ke. until sign oft
at & a.m. Transmissions do not appear to be
repular, the latter frequency producing 2
very fine signal. At a later hour the 10230ke.
channel was also heard.

CELEBES: Macassar has been heard open-
ine on 9550ke. at & am. with fine signals.

SUMATRA: “Here is Radio Sumatra, Me-
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dan” was announced in Dutech on 7210ke.
at 11 p.m., following a programme of re-
corded music, the pre-war call was YDX.

JAVA: An Indonesian station on about
3260ke. heard at 11.20 p.m. is possibly Soura-
baya. Bandoeng on 3015ke. is also heard
at the same time.

GREECE: Athens leaves the air at 7.30
a.m., following a foreign language feature
on T295ke.

MOZAMBIQUE: Lourenco Marques an-
nounces that from May 1st they are oper.
ating from 7 pm.-1 a.m. on 31 metres,
presumably 9650ke., and from 1 am.-7 am,
on 60 and 85 metres, 4925ke. and 3490ke.

U.B8.8.R.: At 7.30 a.m. the following Mos-
cow channels have been heard on the 80
metre band, 8910ke. with music, 9760kc.,
9720ke. and 9710ke. in German language
transmissiecn and 9750ke. with musie.

NEWFOUNDLAND: A station was heard
at 8 a.m. which is thought to he VONH.
The time, frequency of 5970ke. and Cana-
dian type of speech check, but local noise
prevented . positive identification. This station
eave a news bulletin at 8.15 a.m. lasting 15
minutes, male and female announcers being
used.

NEW CALEDONIA: Noumea has been
heard at 8.30 p.m. on 6000ke., but despite
a «ood strength signal the quality appeared
to be mushy.

VATICAN CITY: HVJ on 5970ke. heard
at,7.30 a.m. on Saturday in a French broad-
cast, from 8 a.m. the transmission is carried
out in Italian.

SWITZERLAND: Berne on 15305ke. con-
cludes an English broadeast to South Africa
at 6.45 a.m., the level is very good.

PRAGUE is now using 9550kc. again for
its broadecast, concluding at & a.m., English
being used during the last 15 minutes.

ES & 3
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Loggings received from Mr. A. T. Cushen,
Invercargill, N.Z., are also of interest, many
of the stations mentioned being received here
in Australia.

SOUTH AFRICA: Johannesburg on 4800ke,
is operating from 6.45 p.m.-8,30 p.m. and
6.20 a.m.-11.5 a.m., heard here at 5 a.m.
only fair strength.

GOLD COAST: ZOY, Accra is fair in news
on 4900ke. at 7.45 a.m., close at 8 am.

CHINA: XHSR, 5948kc., Honan-Shantung
Broadeasting Station relays XNCR until 2
a.m., local programme follows to sign off at
3.30 a.m.

HAITI: HH2S, Port au Prince opens at
1.80 a.m. but interference is bad, opening
announcements are in French and Spanish.

PALESTINE: Forces Broadcasting Station
was operating on 6075ke. from Jerusalem,
2.80 p.m.-4.30 p.m. and 6 p.m.-7 am.

GERMANY: A.F.R.S8. stations have closed
down, now broadcasting as Radio Munich
on 6080ke. from 3 p.m.-2 a.m., 8 am-9 am.,
and Voice of America relays at 2 am.-8 am.

PORTUGAL: CS2WD, Lisbon opens at
5.30 a.m. but reception i§ poor owing to
interference from Berne on 6165ke.

GUATEMALA: Radio Marimba, 6220ke.
and Radio Libre, 6385kc. both have ggod
signals on Sunday to 4 p.m. A new station
opening at 9.58 p.m. on 6380ke., thought
to be located in Guatemala City is badly
interfered with,

HONDURAS: HRQ, San Pedro Sula, is 2
new one operating on 6125ke. at moon, bl}t
not likely to be heard in Australia at this
time. Other Latin Americans heard in N.Z.
are YSHQ, San Salvador, 6150ke., 11 am.-
2 p.m.; HCAFS, “La Voz de Esmareldes,”
Cuidad FEsmareldes, Ecuador on 4560ke. 11
a.m.-2 p.m.; YSOP, San Salvador, 5200ke. 11
a.m.-noon; YVIRG, Cabimas, Venezuela,
6150ke. 10 a.m.-noon; YV6RK, El Tigre, Ve-
nezuela, 8330ke. 9 a.m.-12.30 p.m.; YVIRA,
San TFernando de Apure, Venezuela, 4820kc.,
10 a.m.-12.30 p.m.; HCQRX, Quito, moved
recently trcm 600uke. to 4925ks.

AFGHANISTAN: The new Afghan Radio
is on the air daily wuntil 3.30 am. on
6760ke.

CUBA: COCX, “La Emisora del Pueblo,”
Mil Dies, Reina 814, Havana, Cuba, is one
of the best Cubans, closes 3 p.m. daily, calls
mentioned on closing are CMX, COCX,
CMKM, CMJF, CMKX.

MEXICO: ZETT, Mexico City, is Te-
ceived on 9550kc. at fair level 3 p.m.-4 p.m.
ZEBT, from the same location carries a news
breadeast in English at 1.45 p.m. on 9625ke.
_Geod signal.

CHINA: Schedules to hand for XGOY,
Chungking are, 7.56 p.m.-9.30 pm. on
15170ke. to Australia and New Zealand; 9.35
p.m.-11.35 p.m. on 6140kc. and 7158ke. to
Fast Asia and the South Seas; 11.45 p.m.-
2 am. on 6l140ke. and 7153ke. to North
America and FEurope; 2 am.- 3am, on
6140ke. and 7153ke. to Europe, North Ame-
rica and the South BSea.
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LISTEN FOR THESE STATIONS

Athens is still being heard at quite good
level in the early morning, the station an-
nounces, ‘“This is the Athens Broadcasting
Station” and is heard at the commencement
of its transmission at 2 a.m. on 7295kec.,
when news is read in English until 2.15
a.m. This is followed by a broadcast in
French.
ke b

Radio Algeria, Algeria is heard in French
on 9570ke., having moved there recently
from 11835ke. This station is heard at good
level from 5.30 a.m.-8.30 am.

bie s

Listeners on the 13 metre band have no
doubt heard the transmissions from PCJ,
“The Happy Station,” Hilversum, Holland.
With Eddie Startz at the helm this is al-
ways an interesting station to listen to, and
the signals are really good. This transmission
is heard at 8.45 a.m.-10.45 p.m. on 21480ke.
The station is anxious to receive reports
which should be addressed to Radio Nether-
lands, P.0. Box 137, Hilversum, Holland.

e Yo

Radio Monte-Carlo advises that the sta-
tion has been operating on 6035ke. since
5/3/48, using a power of 25 Kw. Present
transmissions are made at 4.30 p.m.-6 p.m.,
9.0 pm.-11.0 pm., 4.0 am.-8.15 am. An-
other similar transmitter is on order and
will be operated on the 25 or 81 metre bands.
Reports on the transmissions are welcomed
and should be addressed to Administration-
Direction, 16 Boulevarde Prine, Charlotte,
Monte Carlo, Monaco.

g g big
TIPG is heard on 9620kc. despite the in-
terference from KZFM at about 10 p.m. This
is quite the most consistent of all Latin
Americans on the bands. The location is San
Jose, Costa Rica.

i e

COCX, Havana, on 9270ke. is another
consistent station heard nightly at 10 p.m.
at very good strength and carrying the cus-
tomary type of programme. Another one
from Cuba is COKG, Santiago de Cuba, on
8955ke. heard at slightly less strength at
the same time. Further transmitters operating
from Cuba are COHI 6465ke., COCQ 8850kc.,
COCO 8700ke., and COCM 9830ke.

Piq W e

ZYB8, Sao Paulo, Brazil, is heard regu-
larly in the mornings at 7 a.m. on 11765ke.,
quite a good signal when conditions are
favourable.

Tr e &

An interesting station was heard at this
location, in FO8AA, Papeete, Tahiti. At the
time of reception traffic was in progress at
1.38 p.m. and the signal was quite fair de-
spite interference from other stations and
from local sources. We believe this station
has a regular schedule on this frequency on
Saturdays but it is rarely heard here. Look
for FOS8AA on 6,980ke.

% g g
LRY, Radio Belgrano, Buenos Aires is

heard opening at 7.58 p.m. at very good
level. The announcement made makes men-
tion of LR3, the broadcast band call and
also LR1 which is also in relay. Good recep-

44

tion can be had from LRY till 850 p.m,,
when a Russian station blankets LRY out.

jxe g x%

YV5RY 4275kec. and YV5RM 4970ks., Cara-
cas, Venezuela, are heard through the in-
terference on that band at 9.15 p.m. soon
after opening. No doubt reports on any
stations on this band will be well received
as the stations are intended for purely local
reception, the nature of the country in
which they are located dictating this choice
of frequency. While the two stations men-
tioned are the outstanding ones there are
many others to be heard. Any readers reports
on these bands will be welcome.

g w g
The schedule for Munich on 7250ke. is
2.15 a.m.-3.15 am. and 5.15 am.-8 am.,
signal fair but a little harsh about this fre-
quency.

by RAg i
TAP, Ankara, Turkey, has an English

transmission from 3.45 a.m. daily which in-
cludes a news cast. On Monday at 7.30 a.m.
the familiar “Post Bag” session i8 heard in
which calls are made to those who have re-
ported the station. On Tuesday and Friday
at the same time a special broadcast is
made to England while on alternate Wednes-
days at 7.830 a.m. there is a transmission to
USA. TAP operates on 9465ke. and is a good
reliable signal here.

ke ke e

YHN, Jokjakarta is another good one at
9 p.m. on the new frequency of 10840ke.,
news, ete., being the main items.

ke P g

VPO3, Bridgetown, Barbadoes Is. is heard
on 10605ke. carrying a broadecast of a race
meeting, on closing at 7.45 a'm. the announce-
ment is made that further transmissions
would be made on Saturdays at 12.45 p.m.

bAe it g

SEAC, Ceylon, is still operating the same
frequencies as formerly, 15120ke., 9520ke.,
6070ke. and 8397ke., which may be heard
daily. A further frequency of 17730ks. is
also used carrying a separate programme,
this one will possibly be used in the relay
of the BBC programmes in the near future.
A 9915ke. transmission has been reported,
but as yet has not been heard.

SEAC, 21620ke. is heard regularly at 10
p.m. on this newer frequency. Reports are
welcomed by the station.

e g bid

XGOY, Chungking, 15170ke., is a good
one on this frequency at 8.80 p.m. in trans-
mission to Australia.

-

OQ2AA, Leopoldville, Belgian Congo, can
be heard on 15175ke, at 6.30 p.m.-8.45 p.m.
with a fair signal. Reports from all States
on this station.

g hid b d
Opn 11850ke. the Norwegian station LLD

is heard at 11 a.m.-12 noon, but has been
hit badly by interference and poor conditions
of late.
i b b d
XEEP, Mexico City, Mexico, ‘“Radio Edu-
cation” can be located om 6155ke. at Mid-
night, only fair signal at this location.

A new stati(;n located in Afgranistan is
Leard at 38.30 a.m. on 7960kc., reported to
us originally from W.A.

s ¢ e

From British Honduras, ZIK2 on 10598kc.,
located at Belize is on the air from 4.30
am.-4.38 a.m. This one will be a good catch
as the station only operates at low power.

7 g g

All India Radio is heard in six English
transmissions daily and are heard at good
level throughout. The schedule is as fol-
lows :(—

1.30 p.m.: 21510ke., 17830kc., 15290ke.,
15190, 15160, 11870ke.
3.30 p.m.: 21510ke., 17830ke., 15190ke.,
15160ke., 11870ke.
430 p.m.: 21510ke., 17830ke., 15290ke.,
15190ke., 15160ke., 11870ke.
8 pm.: 21510ke., 15290ke., 15160ke.,
11870ke.
9.30 p.m.: 21510ke., 17830kc., 151%0ke.,
11870ke.
12.30 a.m.: 15160ke., 11870ke., - 9590ke.,
6068ke.

g Yy
VPO8, Barbardoes, 19055ke. is  heard

handling traffic at 7 a.m., but we doubt
that a report will be received on this one.
This transmitter may be used at odd times
carrying programme material.

The Damascus station operating on 12000ke.
was being heard at 3 p.m.-4 p.m., but of re-
cent weeks has not been heard on a regular
schedule owing to current events in that
part of the world.

bi¢ 7 k¢

CBRX, 6160kec., located at Vancouver Is
heard again at 2.15 a.m., good card from this:
station.

An interesting point, although not con-
cerning a short wave station, is that the
United Nations are soon to operate a trans-
mitter from Geneva, Switzerland, which is
intended to provide a coverage of the whole
of FEurope. This is to be assigned to 1200
metres and will use a power of 1000 Kw.
Use may be made of frequencies on the
Short Wave bands in the future, these will
be well worth looking for.

PAS e e

KZFM, Manilla, now on 11840kec. is the
usual good signal heard from the Philippine
stations at night. From 8 p.m. the usual
good programmes are heard and prove quite
interesting at times.

b ke b

Canadian Summer schedules are as fol-
lows: To FEurope: 11 p.m.-8 am. CKNC
1782ke.; 11 p.m.-1.45 a.m. CKCK 15190ke.;
1.45 a.m.-8 a.m. CKCS 15320ke. To the Carri-
bean Area in English: 9.20 a.m.-10.30 a.m.
CKNG 17820ke. and CKCX 15190ke. To
Latin America: 10.30 a.m.-11 am. in
Portuguese on Tuesday, in Spanish from 11
a.m.-12 p.m. CKNC 17830ke. and CKCK
15190ke. To Canadian Arctic in English on
Sunday only from 2.10 p.m.-3 p.m. on CKLO
9630ke. and CKOB 6090ke. To Australia and
New Zealand: 6.45 p.m.-8.30 p.m. on Sun-
day on CHOL 11720ke. and CHLS 9610ke.
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Club Notes and News

ST. GEORGE RADIO CLUB
la Market St.,
Rockdale, N.S.W.
President: E. Brown (A.M.LR.E.).
Secretary: D. Boyd.

The St. George Radio Club, originally
but an idea in the minds of a few local
hams, has grown rapidly and now .em-
braces such activities as weekly code
classes, exam quiz’s, corrections and ad-
vice plus equipment demonstrations. The
club is also fortunate in having the ser-
vices of a large panel of lecturers who
deliver numerous talks on radio and elec-
tronic subjects.

An attractive adjunct to the frequent
field days is the follow-up picture night,
when participants are afforded the oppor-
tunity of seeing themselves and the high-
lights of the day in colour movies. This
and the extensive film library are made
available by the courtesy of Mr. E. Jones.
the Vice-President.

A steadily increasing membership attests
to the success of this club, and all interes-
ted parties are invited to attend at the
above address any Tuesday or Friday
evenings at approximately 8 p.m. Further
information may be secured from the
Hon. Secretary, LX8403 or LX2012.

HURSTVILLE DISTRICT
AMATEUR RADIO CLUB

C.W.A. Rooms,

378 Forest Road,

Hurstville.

President: F. Tregurtha.

Secretary: C. Coyle.

In May, a Lecture on The Practical
Construction of a Practical C.R.O. was
given by VK2AWW, with particular re-
gard to Ham application. This Lecture
will be claborated upon, it is hoped, in
August. Circuit Diagrams on which the
Lecture will be based, for a useful and
inexpensive instrument, will be issued to
all attending.

The programme for the Club’s activi-
ties for the month of July is as follows:—
Tuesday, 6th July.—General Meeting.
Tuesday, 13th  July.—Morse Practice,

Transmitter Construction.

Tuesday, 20th July.—Morse Practice, In-
structional ~ Night.  Basic Principles
Serial No. 1.

Tuesday, 27th July.—Morse Practice, Quiz
Night on Radio Definitions.

On the Sunday, 18th July, the Club will
hold a Field Day at Carr’s Park, and will
be transmitting on 40 and 6-metre bands,
using the Club’s call sign, VK2MZ, and
would be pleased to hear from Hams who
hear us on the air.

We invite any person interested to
attend at the Club Rooms on any night
that the Club meets.
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GLADESVILLE AND DISTRICT
EXPERIMENTAL RADIO CLUB

Rear 117 Victoria Road,
Gladesville.

Operating on 144 Mc., the club held a
very successful field day on 13th June,
1948. It has been the object of this club
to use UHF to its full advantage, as
nearly all its members are operating on
these bands. On this occasion it was
arranged for six parties to proceed to
high points around Sydney and outlying
parts and from there endeavour to com-
municate with the other parties and local
stations.

Stations were sent to Beacon Hill,
Brookvale, Pretty Point, Prospect, Water-
fall, Engadine and Bringelly. These were
operating by 11 a.m., and 100 per cent.
communications then cnsued.

A broken feeder at Brookvale put this
station off the air for quite some time,
but repairs were effected and in the
afternoon they were on again. All sta-
tions that were operating were contacted
by the Prospect station, led by W.I.A.
UHF Officer Charles Fryar, VK2NP.
Other leading UHF amateurs were in
charge of the other parties: Brookvale,
George  (Mick) Bamford, VK2AGB;
Waterfall, Wal. Webster, VK2EW; Brin-
gelly, Horrie Lapthorne, VK2HL.
Weather conditions were far from favour-
able and extreme conditions were re-
ported from all points, particularly Pros-
pect, who were operating from an ex-
posed hillside and were continually

showered with rain, sunshine and high
winds. The gear was supplied by the
club members and all operated from car
storage batteries, Beam antennae and di-
poles were used. To create interest a
form of point score was arranged and
some quite good scores were returned.

At dusk all parties QRT and returned
to Sydney.

It has been the policy of this club to
run field days, which have proved a
great success in keeping interest alive
within the club. In addition, lectures on
radio and allied subjects are given by
club members each month and also any
club business is dealt with on one meet-
ing night cach month, thereby giving
more time for instruction, lectures, etc.

All members are now looking forward
to our next field day, which will be held
late in August, and it is hoped to use
288 Mcs. as the working band.

EXPERIMENTAL RADIO
SOCIETY OF N.S.W.
Melody Hall,
George St., Burwood.

Following the successful reunion, a
meeting was held, at which the election
of officers for the ensuing year took place.

R. A. Blades, VK2VP, was re-elected
President; B. Taylor, Secretary; O. R.
Pearce, VK21V, Vice-President; C. E.
Whiting, Publicity Officer; W. Jennings,
QSL Officer; H. Ackling, Treasurer; A. 1.
K. Clarke, Librarian.

Intending members are assured of a
warm welcome at the meetings of the
Society held in Melody Hall on alternate
Thursdays at 8 p.m. the meetings for
July being on the Ist, 15th and 29th of
the month.

NEWS OF THE AMATEUR BANDS

Recent - modifications having been made to
the Amateur Frequencies, we feel that the
complete list of these frequencies may be
of interest to those who listen to these bands.

As at 20/5/48 these allocations are:—
3500ke.-3800ke, 80 Metre band.
7000kc.-7200ke. 40 Metre band.
14,000ke.-14,400ke. 20 Metre band.
26,960ke.-27,230ke, 11 Metre band.
28,00kc.-30,000ke. 10 Metre band.
50M/c-54 M/c. 6 Metre band.

144 M/c-148 M/c.

288 M/c-296 M/ec.

576 M/c-585 M/ec.

5650 M/c-5850 M/ec.

1345 M/c-1425 M/e.

2300 M/c-2450 M/e.

10,000 M/c-10,500 M/c.

21,000 M/c-22,000 M/c.

30,000 M/c and all frequencies upwards.

The extension of the 11 metre band will
be very welcome and no doubt good con-
tacts will be made on these frequencies. Much
speculation is being made on the potentiali-
ties of the 21,000ke.-21,450ke. allocation
which is to be ratified next year. Undoubt-
edly the opening of this band to Amateur
Communication will to some extent relieve the
congestion on the 14000ke. allocation. The
bands from 50 M/c offer experimental work
of great interest, both 50 M/c and 144 M/c
are now receiving the attention of many
amateurs, and good work is being done in
the form of local contacts, with in the case
of the 50 M/c band an occasional opening of
the band to VK3, 4 and 5 and more infre-
quency to ZL. In the U.S.A. there appears to

be a large amount of activity on the VHF
bands, the latest issue of “QST” listing the
record contacts for their various frequencies,
which in some cases are different to those
allocations made in Australia.

The figures for 144 M/c are 660 miles;
235 M/c, 210 miles; 420 M/s, 186 miles;
1215 M/c, 1214 miles; 2300 M/e, 66 moles;
3300 M/c, 150 miles; 5250 M/c, 31 miles;
10,000 M/e, 7.65 miles; and 21,000 M/c, 800
feet.

It will be interesting indeed to learn how
the achievements of the Australian amateurs
compares with those over the Pacific. General
conditions over the past month have been
rather poor, on 7 M/¢ in bparticular con-
diticns have been very variable. At night,
this band has at times faded right out for
contacts up to 300 miles or so, the inter-
state boys at this time being received at ex-
cellent Jlevel.

Much DX is being worked on both 14 and
28 M/e with conditions much as related in
these columns last month, the usual coun-
tries being evident in most logs. Conditions
on 3.5 M/c are very good and many signals
are to be heard on the band at night, con-
sisting of interstate and ZL signals; Ameri-
can CW is also reported at around 10 p.m.

A very interesting contact was heard re-
cently from VK2ARC/ Mobile while in flight
between Sydney and Melbourne. The signals
were nearly perfect on ’phone throughout the
trip. The 136 foot aerial with an effective
height of some 7000 feet doing a fine job.
VK2ARC/Mobile was using a Type 3 Mk2,
a low power rig which has given him some
very fine results.
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X-RAY SNAPSHOTS

(Continued from page 14.)

High-speed X-ray pictures have been
taken of armour-piercing bullets during
the actual penetration. Two mutually
perpendicular high-speed Xray pictures,
taken in sequence of a .30 calibre armour-
piercing bullet penetrating a small two-
hy-two-inch piece of i{-inch thick armour,
are shown in Fig 8.

The first of the high-speed X-ray pic-
tures was taken when the core of the
bullet had penetrated §in. into the yield-
ing armour plate. The jacket, which
cannot penetrate the armonr, has tele-
scoped forward on itself and exposed the
base to the core. The second high-speed
X-ray picture was taken of the same
bullet approximately 20 microseconds
after the first picture. The core of the
bullet has penetrated the armour, and its
tip is projecting through the back. Part
of the armour pushed out by the pene-
tration can be seen. The jacket of the
bullet has continued to telescope on itself
and even more of the base of the core is
in evidence.

Other high-spced X-ray pictures taken
during this study showed the flow of the
jacket material and the breaking up of
the core as the bullets penctrated the
armour.

Ballistic Studies

The high-speed X-ray equipment is pre-
cminently fitted to study the bullet motion
and behaviour inside a gun barrel. No
other mecans is available for taking
a picture of a bullet as it passes down the
bore of the gun. When a bullet is fired
in a gun barrel, the blast that accom-
panies each shot reaches the muzzle be-
fore the bullet does. A spark shadow-
graph of the blast which precedes the
bullet exit is shown in Fig. 9. (This
spark shadowgraph was taken at the in-
stant the silvered glass rod placed at the
muzzle of the gun was broken. The loca-
tion of the bullet, still several inches from
the muzzle, was determined by means of
a simultaneous high-spced X-ray picture
shown. Previous methods of determining
the location of the bullet at any instant
in the gun barrel, such as by strain
gauges, have proved to be inaccurate.

The high-speed X-ray equipment has
been used to observe the realignment of
component parts inside the bullet when
it is fired. A stationary X-ray picture was
taken of the bullet in question. The
bullet is then fired and a high-speed X-ray
picture is taken of this same bullet in
flight. A comparison of the two X-ray
pictures reveals any shift of the com-
ponent parts that has taken place. This
procedure can be used, for cexample, to
study the motion of the comnponent parts
of valves during their opcration.

A series of high-speed X-ray pictures has
been taken of a 20 mm, higl-explosive
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shell passing through steel plate. It was
necessary to place a steel plate lin. thick
over the X-ray film-holder in order to pro-
tect it from the force of the explosion and
the flying fragments. A new protection
plate was required after every shot. De-
spite the fact that all the pictures were
taken through lin. of steel, the details of
the explosion are clearly evident. One of
the amazing things revealed by this study
is the immense swelling of the shell to
almost twice normal diameter before it
finally bursts open.

The high-speed X-ray equipment has
one use for which it was designed. It
can be readily adapted to serve as the
light source for high-speed flash photo-
graphy. A wire spark gap is substituted
for the X-ray tube on the surge generator.
The short duration, high intensity spark
resulting from the discharge of the surge
generator can be used to take a millionth
of a sccond photograph of any moving
object. A picture of a .50 calibre bullet
in free flight taken in a millionth of a
second is shown in Fig. 10. The light from
the spark discharge of the surge generator
was uscd as illumination.

Future Uses

The applications of this equipment
have primarily been confined to the field
of ballistics, simply because of the tre-
mendous interest in this subject during
the war, and the high-speed is so well
adapted to this purposc. Many applica-
tions exist in other mechanical-engineer-
ing fields. The requirements for a suit-
able application are: (1) A desire to study
parts in motion; (2) a condition where
high-speed light photography is not ade-
quate, cither because the parts to be
studied are not visible, or because of the
of the danger of mechanical damage to
an unprotected camcra.

Considef the severc problem of the
blades in both stcam and gas turbines.
Under the stresses imposed by the high-
specd and thrust of the expanding
vapours, the condition under rotation may
be very different from that existing at
rest.  Further, the blades are necessarily
enclosed in a heavy metal case. The
operation of turbine blading becomes a
problem susceptible to study by the high-
speed X-ray unit.

Valve action for reciprocating engines,
compressors, and similar machines can be
observed in normal operation by this
X-ray unit. Deformation in butterfly
valves in one case caused a shift in the
timing of one machine that impaired the
operation.  Just how the valves were
acting could be determined by the X-ray.

Ixtension of the applications of this
unit must come in the post-war period
when more of these units becomne avail-
able. This extension will be in those

TELEVISION STUDIO
’ LIGHTING

(Continued from page 27.)

The requircfnents‘of illumination for
the iconoscope can be met by the use
of a super high-pressure Mercury Dis-
charge lamp. The cmission from the mer-
cury lamp is bluish and contains an
appreciable pcrcentage of necar-ultra-
violet radiations. It corresponds, there-
fore, with the scnsitivity of the iconoscope.

Another point of utmost importance for
the application of mercury lamps in tele-
vision studios is that they radiate very
little heat. With stage lighting, heat
radiations can cause considerable difficulty
due to their cffect on the actors. When
the lighting system consists of incandes-
cent or carbon arc lamps, the illumina-
tion level is limited by the heat which
the actors can stand. Some rclief can be
afforded by good ventilation, but the heat
rays remain annoying, as all those who
have ever acted in front of a filin or
television camera will bear out. Mercury
lamps may be water-cooled, and thus the
heating effect is, to a considerable extent,
eliminated.

Ultra Violet Rays

As mercury light contains ultra-violet
rays, to which the iconoscope is very sen-
sitive, it has also the advantage that the
actors are less troubled by the light. Yet
another advantage is that mercury lamps
need less energy than incandescent lamps,
with the result that their use means less
current consumption.

The most suitable type of mercury lamp
is that with the highest possible luminous
efficiency. Thus the Philora water-cooled
Mercury lamp, with an efficiency of 60
lumens  per watt, provides the ideal
answer to the choice of a light source for
the television stage. As a means of com-
parison, the luminous efficiency of the
incandescent lamp does not exceed 15
lumens per watt and, of course, the cmis-
sion from it is not at all suitable for the
task involved.

The main lighting system of the Philips
television studio consists ot 42 lamps, type
SP500, with a total load of 42 x 500 watt
= 21 Kw. The lamps arc mounted in 14
groups of threc lamps each. The addi-
tional lighting consists of 5 lamps, type
SP, 1,000 d.c. The total illumination level
at the back of the television studio is
about 700ft. candles, a value closcly
approaching sunlight conditions.

Data courtesy Philips Electrical Industries Ltd.

i

applications that satisfy the two funda-
mental requirements.

The new uses will be in those ficlds of
engincering when parts are moving rapidly
and cannot be “seen” by the conventional
camera using a light source.
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A.D. (Five Dock, N.S.W.) enjoys read-
ing each issue of RADIO SCIENCE and would
like to see the description of a five valve
dual wave mantel receiver.

A.—Thanks for the suggestion, and no
doubt a receiver of this type will be featured
in some future issue of the magazine. How-
ever, at the moment we cannot say Jjust
when this will be. There have been so few
requests for the underneath wiring diagrams,
that it has been decided space normally neces-
sary for these can be put to better use in
some other manner.

A.L. (Semaphore, S.A.) was interested in
the photographs of Bunnerong Power House
and mentions that it is very similar to the
Oshorne Power House in Adelaide.

A.—Your letter was quite interesting,
A.L., especially the remarks about the simi-
larity of the two power houses. The sugges-
tion in your earlier letter re the Short Wave
Station List will be forwarded along to the
SW correspondent, Mr. Whiting, for com-
ment. If the idea is feasible it may be pos-
sihle then to- include the list in one issue.

K.J.McL., (Heyfield, Vict.) sends in a two
year subscription and suggests that we de-
scribe the construction of an inexpensive am-
plifier suitable for operation from either the
AC mains or a vibrator.

A.—Thanks for the subscription and sug-
gestion. An amplifier of the type you men-
tion was fully detailed in the April, 1948,
issue of RADIO SCIENCE. As this issue was
included among those requested no doubt by
now you will have seen the circuit, and pro-
bably have it under construction. The short
wave coils for a one valve receiver can be
readily wound. If you could let us have
further details of the circuit you have in
mind, we will endeavour to assist you through
these columns.

M.A.G. (E. Brunswick, Vict.) forwards a
subseription and is particularly interested in
reading about FM activitites and wire Tre-
corders.

A.—Thanks for the subscription, M.A.G.
This has been attended to by the department
concerned. The February issue of RADIO
SCIENCE contained a general article deal-
ing with FM theory and no doubt this will
interest you. To date nothing has been pub-
lished in any issue dealing with Wire Re-
corders, mainly because of lack of suitable
equipment and materials in this country.
However, it might be possible to include some
data on overseas trends in this field, at a
later date.

C.G. (Balladoran) writes in an interesting
letter and suggests among other things that
we include some articles on basic radio
theory that would be of value to the be-
ginner.

RADIO SCIENCE, July, 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™.

A.—Yes, C.G., we realise the importance of
catering for the needs of our many younger
readers and agree that the inclusion of
articles as you suggest would be welcomed
by many. Several other readers have for-
warded similar suggestions and from all
these letters we hope to be able to draw up
a series that will have some practical as
well as theoretical value to the reader. Al-
though there is a certain amount of heat
dissipated by wvalves, we have found this is
not particularly excessive in the case of the
Miniminor Mantel and unlikely to cause any
speaker troubles, The issue requested has
been forwarded along and we hope that future
copies will he received satisfactorily from
your newsagent.

R.H.G. (Burwood, N.S.W.) suggests we
publish details of a five valve AC operated
superhet, incorporating an RJF stage.

A.—There are no immediate plans for
describing such a set as you mention. We
might add that the May, 1948, issue of RADIO
SCIENCE contained full constructional de-
tails of a Seven Valve receiver and this in-
corporated an RIF stage. Possibly this eir-
cuit may interest you or if necessary it could
be amended to suit your requirements. We re-
gret the error in the Ohm’s Law card, and
tihs matter has heen brought to our notice
by many other readers.

B.J.G. (East Qakleigh, Vict.) is interested
in short wave reception and would like to
know the meaning of the abbreviated terms
used by amateurs,

A.—In this limited space it is not pos-
sible to list all these abbreviations and sug-
gest you refer to either the Radio Handbook
or the ARRL handbook for the various mean-
ings. If you have not a copy of these pub-
lications, you should be able to see one at
the Melbourne Public Library. We have no
idea if there is a DX club in your vicinity.

Possibly some other reader may be able
to help. If so, write in, giving particulars
and we will pass on the details.

W.P. (Woollahra) forwards some sugges-
tions for consideration and possible inclu-
sion in future issues of RADIO SCIENCE.

A .—Thanks for the letter and suggestions,
W.P. The idea of including a series of articles
describing the Sydney broadcast stations is
quite feasible, although we wonder whether
it would be as popular as you mention. Ac-
tually our Broadcast Band DX correspondent,
Mr. Hallett, has mentioned this matter pre-
viously, but to date nothing has been done
mainly because of space commitments. Ef-
forts have been made to try and induce
amateurs to send in photographs of their
stations, together with equipment, details,
etc., but apparently the majority are sim-
ply not interested in the idea.

H.A.0. (Hawthorn, Vict.) suggests that
we describe in a future issue of RADIO
SCIENCE the construction of a large radio-
gram.

A.—Many thanks for the letter and sug-
gestion. This will be kept in mind, and when
suitable gramophone motors as well as
cabinets are readily obtainable we will en-
deavour to run something along the lines
you suggest, The copy of the first issue has
been forwarded and no doubt by now you
will have received it.

B.C. (Adelaide, S.A.) writes in an appre-
ciative letter and asks for an early issue of
RADIO SCIENCE.

A.—The issue requested has been forward-
ed along. We appreciate your remarks about
the magazine and are pleased to know you
find much to interest you. .

L.F.D. (West End, Brisbane)
some of the earlier issues and says: “In
passing I should like to congratulate you on
an excellent publication. You scem to have
gathered an impressive array of talent to
contribute articles and I sincerely hope the
present quality will be sustained.”

A.—Your letter is appreciated and the is-
sues required have been forwarded along to
you. You may rest assured that the future
copies of RADIO SCIENCE will maintain or
even better the present standard. Your sug-
gestion re the defining of radio terms is quite
interesting and as soon as space permits will
endeavour to include this as a feature. Un-
doubtedly many other readers will also find
it as a means of brushing up their know-
ledge.

requests

A.K. (Strathfield) would like to see some
articles published dealing with Test Instru-
ments and Laboratory measurements.
A.—Thanks for the letter, A.K. The issues
requested have been forwarded along. Due
to lack of space it is impossible to ineclude
all the articles we would like, but no doubt
we will eventually get around to the ones
you mention. Possibly the “A-F Amplifier
Servicing” article in this issue will interest
you.
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