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RADAR AIDS TO NAVIGATION

MULTIPLE TRACK RADAR

By JOHN G. DOWNES, B.Sc., AM.IL.E.E.

In this second article the nature of “hyperbolic

navigation,”’

which forms the basis of the

M.T.R. system is discussed in some detail.

Systems of mnavigation such as Gee,
Loran and Decca, names which have be-
come familiar during and since the recent
war are based on tbe hyperbolic principle,
and it will be well to devote a little time
to studying it, since it is of prime im-
portance.

it was described in the first part of this
article how track guidance systems which
are based on the comparison of signal
intensities are inherently subject to error
as a result of reflections or other causes
changing the relative intensitics. It is
natural, therefore, to look for some other
characteristic of the original as a basis of
comparison, and the logical choice is the
relative phase of two C.W. signals re-
ceived from a station or stations, or the
corresponding thing in the case of pulse
signals, namely, the relative time of ar-
rival of two signals.

Suppose then that we decide to
use this relative phasc or time
of arrival of two signals to define

some kind of track, the question arises:
“What form of track is obtained?” (It
must be noted, by the way, that if we
are to make use of the difference in phase
or arrival time of two signals, it will be
necessary to keep the phases or times of

of hyperbola from intersecting
circles.

Derivation

4

transmission of the two signals at the
station (s) in some constant relation, in
other words, the transmitted signals must
be synchronized. This corresponds to the
necessity for keeping the aerial currents
equal in an equi-signal radio range.)

The most straight forward way of mak-
ing use of the relative time of arrival of
two pulses is to fly the aircraft so that
the time-diflerence remains constant at
some arbitrarily chosen value. What path
docs the aircraft then follow? To ans-
wer this we recall that the time of travel
of each pulse is proportional to the dis-
tance of the aircraft from the correspond-
ing station, so that what we are doing
in effect is to cause the aircraft to fly so
that there is a constant difference in its
distance from the two stations. It is
the especial property of that curve known
as the hyperbola that at any point on it
the distances to the two foci of the hyper-
bola differ by a constant amount. Our
aircraft is therefore flying a hyperbolic
track, and each of the two ground stations
is at a focus of the hyperbola.

Hyperbola Construction.

It is simple and interesting to construct
a hyperbola on a sheet of paper, using
the basic property we have just men-
tioned. Such a construction gives us a
clearer insight of the basic idea on which
hyperbolic navigation systems depend. On
a sheet of paper mark two points some
convenient distance apart, say 2 inches.
These represent our two stations. Next
decide on a value for the difference, which
it will be recalled is to be constant, be-
tween the distances to the two stations
from any point on the track; 1} inches
will be a suitable value for a start.

Choose a number of values for the dis-
tance from one station (which we shall
call A), for example, 2, 8, 4 inches; then
the corresponding distances from Station
B will be (2—13) inches and so on, ie.,
1, 1} 2} inches. To get the first points
on our curve draw part of a circle of
radius 2 inches around A, and find where
this intersects a circle of } inch radius
around B; mark the points. Repeat the
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A ty'pical MTR track system. The hyperbelas
become straight radial lines a short distance
from the stations.

process with circles of 3 and } inch
radius respectively, and so on, in each
case marking the points of intersection.
When sufficient points have been taken;
they will, when joined up, produce a
smooth hyperbolic curve. The process is
illustrated in Figure 1.

If we retain the “station” spacing of
2 inches but alter our constant difference
—difference, say to 1} or 1} inches and
repeat the construction, a new curve will
be formed. This is equivalent to flying
the aircraft so that the difference in the
arrival time of the two pulses has some
new but still constant value. A whole
series of curves can be obtained in this
way and such a series is known as a
track system. It is the result of main-
taining a fixed station spacing and de-
fining arbitrarily a number of values
for the difference in pulse arrival time.
in Figure 2 is illustrated a typical hyper-
bolic track system.

The usual procedure in operating a
hyperbolic navigation system is to select
a series of suitable values for the dif-
ference in pulse arrival time and to draw
the corresponding hyperbolic tracks super-
imposed on a conventional map. The
time-differences may be marked on the
respective tracks, or more usually a dis-
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THE SCOPE OF—

| E/écfronicd in ﬂnd’udflﬂ

By MAURICE M. LUSBY B.Sc. B.E.

-

A general survey of the increasing fields of applications
of Electronics as applied to industrial processes, and
which are resulting in improved production methods.

Before the second World War, Indust-
rial Electronics as a new industry was
just stirring. - Most of the special elce-
tronic tubes—tools of the electronics en-
gineer—had already been devcloped and
were finding widening fields of applica-
tion. During the war, these tubes jump-
ed into the fray and won colours lor
improved production methods and pro-
ducts. 1n the reconversion to peace their
well earned place is retained in indusury
and expansion into new ficlds lacks none
of the war-time momentum.

In addition to calling on many of the
common tube types already developed for
the communications industry, several en-
tirely new families of tubes have been
cvolved specially for the needs of in-
dustry. These are:

(a) PHOTO-ELECTRIC TUBES — sensi-

odes and tetrodes with relatively
heavy current controlling capacity.

(c) IGNITRON TUBES — mercury pool
cathode rectifiers with firing angle
control as in thyratrons—but having
even greater current carrying capa-
city up to 1,000 amps or so comtin-
uously.

(d) PHANOTRON TUBES — mercury
vapour diode rectifiers greater in cur-
rent capacity than most mercury vap-
our rectifiers used in Communications.

(¢) KENOTRON TUBES—high vacuum
diode rectifiers for high voltage (up
to 230 KV) at relatively low current.

(f) MISCELLANEOUS TUBES—for volt-
age regulation, surge suppression,
Pirani pressure gauges and ijonisa-
tion gauges (Geiger-Muller tubes),
also special tubes for individual ap-

tive to various bands in the visible
and near visible spectrum fromn short
ultraviolet (Schuman rays)
long infra red.

(b) THYRATRON TUBES—gas filled tri-

through to

plicators
mass spectrometers, etc.

The common amplifier—oscillator family

of tubes, when applied industrially, are

called Pliotrons. All these special family

such as

leak detectors,

Table 1. TYPICAL APPLICATIONS OF ELECTRONICS IN INDUSTRY

CONTROLS FOR
Time intervals
Welding

Motor speed
torque

Frequency
Electric load

Door opening &
closing

Humidity
Dust
Material flow
Material size
Colour
Illumination
Liquid
Remote control
PH factor
Railroad train
control
Circuit breaker
closing
Synchronising
generators

levels

MEASUREMENT
AND ANALYSIS

Mathematical
analysis

Chemical analysis

Dynetric
balancing

Colour analysis

Vibration analysis

Noise measure-
ment

Leak detection

Speed

Time

Thickness

Dust & particles

Temperature

Humidity

Pressure

Vacuum

Ionization gauges

Materials testing

Electron micro-
scope

X-ray diffraction

Insulation test-
ing

PH recorders

HEATING

Dielectrie
Plastic moulding
Rubber curing
Glueing
Sterilisation
Cooking
Dehydration
Induction
Heat treating
Metals
Brazing &
soldering
Shrinla fitting
Degassing
Microwave
“blowtorch”

CONVERSION
Electro-chemical
processes
Traction power
Electrostatic
precipitation
for material
recovery
Welding
Electrostatic
praint spray
and de-tearing
Voltage
stabilisation

COUNTING &
SORTING

Counting pack-

ages
Sorting and
grading
Rejecting faulty
parts
Metal detection
in wood
Pinhole detection

" ACCIDENT

PREVENTION
P.E. cell barriers
Fire and smoke

detection
Burglar alarms
Overtravel and

overflow
Traffic signals
Electronic cut-
outs

RADIATION

Germicidal rays

Infra red

High speed elec-
tron bombard-
ment for steri-
lisation

Sunburn warning

Manufacture of
radio-active
isotypes

Radar aerial
surveys

SUPERSONICS

Flaw detection
Chemical
processing
Germ and
killing
Supersonie
Inspection
Delaying Tran-
sients, etc.
Depth Sounding
Geophysical
surveys

insect

QUALITY
CONTROL
Pinhole detection
in strip metal
Thickness control
Colour analysis
Checking elec-
trical valves
Surface analys-

ing
X-ray examina-
tion

electromic

1,—Circuit diagram of an
motor speed controller.

Fig.

names have been universally adopted by
the Industrial Electronics Industry.

The breadth of application of these
tubes is so wide and scattered that it is
difficult to do justice to each individual
apparatus in a generalised article such
as this. Therefore, Table 1 is presented
in order to show some (by no means all}
important uses of electronics in industry.
Selected individual uses of electronic tubes
will now be described from each group
of applications, followed by necessarily
brief mention of some of the remainder.

Motor Speed Control.

One special control which warrants
closer scrutiny is that of motor speed
control. For many years the ideal of the
infinitely variable gear pair has been
sought by engincers. In recent years
some mechanical solutions to this prob-
lem have been reached and in some
cases widely used. However, the need for
reversing through zero speed with full
or constant torque has not been solved
mechanically and those mechanical de-
vices which do give so-called infinitely
variable speed not only lack efficiency but
they seldom provide the ideal torque
spced characteristics.

Now, with the aid of Electronics elec-
tric motor drives can be had which give
up to 100 to 1 ratio of speed either for-
ward or reverse, with the characteristies
supplied at will for (a) constant torque
throughout the range or, (b) constant
horsepower.

A typical drcuit of the electronic motor
speed control is given in Figure 1. A
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Fig. 5.—Suggested applications of Microwave Heating: (a) Spot glueing; (b) Jet moulding;
(c) Tyre curing; (d) Strip heating.

Dielectric Heating became the second
major field of Electronic Heating. Di-
electric Heating is brought about by ar-
ranging a two plate condenser and plac-
ing the material to be heated between
these plates, where its dielectric loss gives
rise to heat—internal heat.  Thus we
have a means of heating materials from

the inside as distinct from conventional
heating from the outside. Much higher
frequencies of 12 Mc or more are
used.

Dieclectric Heating is also very popular
as a speed-up factor in plywood manu-
facture and furniture manufacture where
plastic glues are employed which are

”

rapidly “set” under prcssure using RUF.
heat. (See Fig. 4.)
More recently Microwave heating has
been investigated as an electronic Blow
Torch in industrial heating. Heat is
literally “hosed” from wave guides at the
object to be dielectrically heated. Pro-
mising uses of microwave heating are
(a) Spot tacking of glue lines on edge
glued timber.

(b) Jet moulding with Preheated Power
instead of pellets of plastics.

(c) Automobile tyre curing.

(d) Heating of strip dielectric material in
continuous process.

Illustrations of practical arrangements
to give these results are shown in Figure
5, an oscillator tube—the Resnatron—
capable of delivering continuously 50 KW
of microwave energy is also illustrated
in Figure 6.

Electronic Counting and Sorting.

Light beams which present no solid
obstacle to the passage of merchandise
along a conveyor are used to operate
relays or counters through phototube re-
ceivers. (See Figure 7.) They can count
the number of packages passing a given
quantities—resistance, capacity, inductance,
point and can also be arranged to dis-
criminate between tall and short pack-
ages and to operate points to switch the
tall items to one branch conveyor—the
short ones to another.
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SURVEYING BY %aw/ou/'

By J. WARNER, B.Sc., B.E.

This second article describes the application of radar to geo-

detic surveying as well as the method of measuring lines some

hundreds of miles in length to a very high degree of accuracy

A previous article described how radar
was used as an aid in an aerial photo-
graphic survey and indicated the possible
elimination of much of the ground survey
at present necessary to produce maps for
aerial photographs. The type of radar
equipment used was also described and as
an example an outline was given of the
method of operation of the Sheran equip-
ment.

Geodetic Surveying

A further application of radar is to
geodetic surveying. It is at present necess-
sary, when using ground survey methods
to link up widely separated points on the
earth’s surface, to build up a network
of points spaced roughly 20 miles apart.
This limit is set by the curvature of the
earth preventing objects further away
from being seen from ground level. Atmo-
spheric conditions in the form of airborne
dust, water vapour, etc., also impose a
limit on the maximum distance to which
one can accurately use optical instruments.

Hence, in order to measure a line 100
miles in length, some such network of
points would be necessary, as in the ac-
companying figure where A and B are
two points whose distance apart is accur-
ately known and. C is the point whose
position it is necessary to determine. The
interveping lines represent angle measure-
ments necessary to carry forward the dis-
tance AB to find the position of C. As
can be imagined all this involves a con-

siderable amount of work as each of these
intervening points must be visible from
its immediate neighbours and surveying
instruments must be carried to each point
in turn.

Another method of determining the
separation of points on the earth’s surface
is by finding their positions separately by
means of astronomy. Due to the fact that
this type of measurement involves the use
of a vertical line at each point and that
the vertical is defined by local gravity
effects, the method is limited and errors
upwards of a hundred feet are common.
The method is hence inadequate for the
most accurate surveys.

Radar does provide a rapid means of
determining the distance between two
widely spaced points with an accuracy
approaching that of a high quality ground
survey. The method by which this is
done can be explained by referring to the
accompanying figure.

Line Crossing Method.

In the plan view, the aircraft carrying
the radar gear is shown flying across the
line joining the two ground beacons,
which are situated at the points whose
distance apart it is desired to measure.
Simultaneous measurements are made of
the distance to each beacon. At the
crossing point AP, and P B are measured
and the distance AB then calculated, tak-
ing into account the aircraft height H,
the earth’s curvature, and the fact that

Distanco oumber, ot M Brvor Progortonal
98.75 15 ~}0.007 1/14,000
148.54 13 —0.021 1/7,000
161.92 10 ~0.001 1/160,000
173.75 22 ~}0.003 1/58,000
181.37 12 —0.008 1/22,000
215.56 11 0.000 _—
227.29 23 —0.016 1/14,000
237.49 18 ~}0.001 1/240,000
308.53 19 —0.024 1/13,000

This table shows the results of a number of American experiments in the application of the line

crossing method to precise distance measarement.

The error quoted is the difference between the

radar measurement of distance and an accurate ground survey value.
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The line crossing method of determining
distance.

radio waves travel in a slightly curved
path due to changing atmospheric condi-
tions.

In practice, since it is difficult while in
the aircraft to know exactly when the
crossing point is reached, measurements
are made of PA, PB at intervals of a
few seconds as the crossing is made, and
the sum of the two distances determined.
This is then plotted against time and a
smooth curve drawn through the experi-
mental points.

The minimum sum distance correspond-
ing to P A plus P B is then determined
from the graph. This method has a fur-
ther advantage apart from obviating the
necessity of making a measurement exactly
at P, and that is that experimental errors
in any of the individual reading of PA,
PB will be reduced in fitting a smooth
curve through them, thus giving greater
accuracy to the minimum sum of AP B.

Maximum Distance

Since U.H.F. radio waves follow nearly
optical paths, it follows that if a signal is
to be reccived the aircraft must be at a
sufficient height so that the earth’s cur-
vature does not obscure the radio line
of sight to the beacon. Due to the fact
that radio waves are bent or refracted
by the atmosphere, and that the factors
which influence the bending of the radio

13



DISTANCE FROM RADIOPHYSICS
TOBEACON AT WENTWORTH FALLS
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The results of some radar measurements from an equipment at the C.S.I.R. Radiophysics Labora-

tory in Sydney and a responder beacon at Wentworth Falls in the Blue Mountains.

A series of

measurements were taken at half hourly intervals on each day and the results plotted as shown.

Variations in readings amounted to plus or minus 2 yards in a distance of nearly 50 miles.

beam, namely, temperature, pressure and
particularly humidity, decrease with in-
creasing height, the beam follows a
slightly curved path and can be received
at somewhat greater than optical distances.
Low frequency radio waves are not limited
in range in the same way as are U.XLF.
waves since they are diffracted round the
earth’s curvature in a similar way that
sound is diffracted round obstacles.

The accompanying graph shows the way
in which the maximum distance between
a pair of beacons that can be measured
by an aircraft varies with the altitude of
the aircraft. From this it can be seen
that a practical upper limit of 600 miles
is set to the distance that can be measured
in one step by radar means, and it is
possible that greater economy would re-
sult in making more measurements using
somewhat shorter distances.

Accuracy Limits

So far little has been said of the accur-
acy of radar measurements. Errors may
be introduced through a number of causes
and may consist of equipment errors,
errors due to unknown radio propagation
conditions, or efrors occurring in the pro-
cess of reduction of the radar measure-
ment to the distance on the earth’s sur-
face. It is only in the case of geodetic
surveying that any of these errors are
serious since distortion caused by unknown
tilt of the aircraft camera outweighs other
factors in aerial photographic surveying.

Equipment errors come about through
small unknown delays in either airborne
or ground equipment, errors in setting or
measuring the position of pulses, or crystal
oscillator frequency drift. When it is re-

B

Ground based triangulation necessary to deter-
mine the distance BC.
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membered that a radio wave travels out
and back a distance of approximately 500
feet in one microsecond, it is easy to see
that individual errors must be reduced to
a few hundredths of a microsecond or less
if an overall equipment error of the order
of 100 feet is to be obtained. Errors of
this type in Shoran, the equipment de-
scribed earlier, are probably somewhat less
than 100 feet and with care might be
reduced to about 30 feet. These errors
are independent of the distance being
measured so that clearly it is an advantage
to measure as great a distance as possible,
since this reduces the proportional error.

The proportional error or ratio of error
to distance being measured is in the best
ground surveys about 1 part in 100,000
or 10 feet in 200 miles. To meet this
accuracy with a radar set having an equip-
ment error of 30 feet it would be neces-
sary to measure lines at least 600 miles
in length which is the maximum that can
be measured as discussed above. Of
course, by taking a number of readings
it is possible to obtain a mean value
which is more probably correct than the
individual readings and is thus more ac-
curate.

Crystal oscillator frequency errors will
cause errors proportional to distance since
the crystal frequency is a function of the
velocity of the radio waves and the indi-
cated distance is equal to this velocity
multiplied by the measured time interval
between transmission of a pulse and the
reception of a reply from the beacon. If
very special precautions are taken, it is
possible to make crystal oscillators which
maintain frequency to one part in
100,000,000, though the Shoran crystal is
probably accurate to only a few parts in
1,000,000.

Wave Bending Effect.

It was indicated earlier that the radio
waves did not follow an exactly straight
path but were bent slightly as they pass-
ed through the varying layers of the
atmosphere. The determination of the
exact degree of bending depends upon
precise knowledge of the conditions of the
atmosphere at every point along the path

of the radio ray. The atmosphere is, of
course, continually changing, so that for
the most accurate work it is necessary to
make measurements during the time in
which a radar survey is in progress. A
consideration of present knowledge of the
atmosphere and of present techniques of
measurements indicate that it should be
possible to make allowance for refraction
to an accuracy of a few parts in 1,000,000
provided adequate measurements are
made. Comparatively few measurements
are necessary for an accuracy of a few
parts in 100,000. It is important to
notice, however, that no matter how good
the radar equipment is made, it is im-
possible to get a more accurate result
than that allowed by the knowledge of
the atmosphere and its effect upon radio
waves.

Exact Height Essential.

Another important limit on accuracy
comes to light when the reduction of
radar measurements to distance on the
earth’s surface is considered. As stated
before, in order that this can be done,
the aircraft’s height must be known. As
a rough approximation for the majority
of practical cases an error in height will
cause errors in calculated distance of one
twentieth of its own magnitude. Thus
if an uncertainty of altitude of 100 feet
exists when the aircraft it at say, 10,000
feet, then an error of five feet in distance
will be caused, which corresponds to an
accuracy of one part in 100,000 for a
distance of 100 miles. It can be seen
that this is important and that to get the
best out of radar survey methods, it will
be necessary to measure aircraft height
to 20 feet or less. This is a very diffi-
cult matter and may require the develop-
ment of new techniques before a fully
satisfactory position is reached.
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Use this working drawing as a guide when marking out the chassis.

for preference should be mounted as close
as possible to the HT output point. The
remainder of the filter circuit consists of
a standard 6/60 filter choke with the
two usual 8 mld electrolytic condensers.

This system gives approximately 130
volts output. which is suitable for the
6VG6G, but far too high for the 1.4 volt
valves. Consequently a 5,000 ohmy resistor
is used in the HT line to reduce this volt-
age to the correct rating of 90 volts.

Filament Wiring.

At first glance the filament wiring may
appear unduly complicated, but if this is
traced through is quite casy to follow. As
can be seen the first four valves are very
conveniently connected across the total
filamient supply. There was no necessity
for a dropping resistor in this case since
the input lead and RF chokes reduced the
available voltage to approximately 5.8

volts.

N

RADIO DEALERS and
IE ASSEMBLERS

We have the finest range of Table, Console and Radiogram Cabinets in Sydney

Be Prepared for F.M.

10.7 mc. I.F, Transformers available.

HOI

88 to 108 mc. Tuning Units available.

Watch for Constructional Details in this magazine shortly

To prevent RI interference in the fila-
ment circaits, they have been isolated by
the use of RI' chokes and usual bypass
condensers.  These chokes are -the RCS
tvpe 86, with half the turns removed. to
reduce the civcuit resistance (o a mini-
mum, and are connected in the positions
shown.

The two 500 mfd electrolytic condensers
are necessary to prevent any modulation
hum from reaching the filaments.  The
pulsating nature of the cwrrent drawn
from the vibrator creates a ripple in the
output from the battery and this is likely
to give rise o the hum mentioned. The
longer or higher the resistance of this
input lead, the more pronounced this ef-
fect becomes. and the use of the 500 mfd
condensers across the filament will help
to minimise the trouble.

Series Filament Problems.

When the filaments are connected in
series as shown a number ol problems
arise that are not usually cncountered
with the more usual parallel arrangement.
¥irstly. the filaments hecome progressively
higher in potential as they are removed
from the carthed end of the circuit, and
this. of course, gives rise to Dbiassing
troubles. If the grid returns should be
returned Lo earth as is customary, then it
will e found that instead of the valves
()pcmling with the required zero bias,

-,

o

SLADES RADIO PTY. LTD.

‘PHONE: UJ5381,

UJ5382

Established over thirty years

: o LANG STREET, CROYDON, N.S.W.
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AS you’ve noticed, Philips
Valves are now appearing in the
smart new blue and yellow cartons
. . . or at least some of them are.
The change-over is being made
gradually, due to the fact that
considerable stocks of the old-
type cartons must be used first.
There is an acute shortage of
carton board, and to scrap all
old stocks would be inexcusable
waste.

Although, for some time, you wili

receive your supplies of Philips
Valves in both new and old car-
tons, each and every valve is siraight
from the assembly line. Old cartons e
for a time . . . yes! But the valves —
inside . . . as new as the minuie.

PHILIPS

VALVES

PHILIPS ELECTRICAL INDUSTRIES OF AUSTRALIA PTY. LTD.
SYDNEY ® MELBOURNE ® ADELAIDE ® PERTH @ BRISBANE Y10
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This is the fifth in our series
of Radio Quizzes to tast your
general and technical radio know-
ledge. To obtain your .Q. rating,
take 10 pcints for each guestion
you answer correctly, and 5 points
if only half right.

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

S

Q.1.—The number of Kennelly-Heaqui-
side layers is—

(a) One.

(by Two.

(c) Three.

Q.2 —Technically speaking a radio wave
is a—"disturbance propagaled through «
diefectric or [ree space having the nature
of a travelling magnetic  field at right
angles to 1.7 Whetlier you knew this or
not, you should still be able to pick this
one. Whal kind of waves can be irans-
mitled through pipes?

(a) Ultra short.

{by Standard Broadcast.

(c) Long waves.

(d) Centimetre waves.

Q.3 —Monel metal, which is a1 alloy
sometimes used in the construction of con-
denser plates and chasses, is composed of —

(a) Copper, nickel and iron.

(by Copper. nickel and silver.
(¢) Zinc and lead.
(d) Nickel, brass and platinum.

QA4 —~I] you intended using a double
button microphone for one of those
“actuality” home broadeasts, which would
be the best way to connecl it into your
receiver?

(a) Directly across the grid and cathode

of the first andio aplificr valve.

(by To the grid and cathode of the
detector valve through a special
coupling transformer.

(¢) 'To the grid and cathode of the
first audio amplifier through a
special coupling transformer.

{(d) Directly acress the grid and cathode
of the detector valve.

Q.5.—A generval purpose triode is a very

wseful valve and can be used for many
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circuil applications. 1t is usual to con-
nect the plate and grid together when it
is being used as—

(@) An RF amplifier.

(by A modulator.

(¢) A half wave rectificr.

(y An AL amplificr.

(¢) A beat frequency oscillator.

Q.6.—Although most receivers nowadays
only require an indoor antenna for effi-
cient operation, there are still many who
firefer to hook up the impressive outdoor
(ype, if only to impress the neighbours.
Which brings us to owr question. Why is
stranded  enamelled wive  preferred by
many for the outdoor antenna?

{a) Tt does not corrode so rapidly.

(b) 1t offers a greater surface area.

(¢) It looks better.

{(dy Tt is cheaper and lasts longer.

Q.7 —Now one lo give you a few extra
marks.  Which of the following electvical
appliances is the most efficient?

(a) Electric motor.

(hy Gencrator.

(¢) Llectric light bulb.

() Transformer.

Q.8.—The simplest form  of clectrical
condenser consists of a paiy of conducting
surfaces sepavated by —

(a) A dissimilar metal.

(b) An insulator.

() A\ low resistance.

(dy .\ voltage divider nctwork.

Q.9.—Civeular mils are—

(a) Places where logs arce sliced into

boards..

(b) Limits expressing the cross-sectional

arca ol wires.

() .\ set of mathematical tables used

in spherical trigonometry.
Q.10.—Frequently  the
when it is necessary lo change a wave-
length in metres to the equivalent in feel.
The simplest way of doing this is to—
(a) Multiply the number of metres by
36.

(b) Divide the number of metres by 36.

(¢) Multiply the number of metres by
3.28.

(dy Divide the number of metres by
3.28.

(¢) Multiply the number ol metres by
6.28.

() Divide the number ol metres by
6.28.

occasion  rises

s

Q. 11.—The word “broadceasting” occurs
fairly [requently in vadio publications and
the term veally means—

(a) Any transmission of radio energy

from a transmitting station.

(b) Transmission of entertainment pro-

grammes.

(¢) Transmission directed at no  par-
ticular arca.

Q.12.—As most readers know, the con-
trol grid in many screen grid valves is
brought oul through a metal cap al the
topr of the valve. The purpose of Lhis is—

(a) To make shorter grid leads pos-
siblc.

(b) So that the meter can be rcadily
connected when measuring voltages.

(¢y To keep the grid lead inside the
valve away from the rest of the
valves internal leads.

(d) To make it ecasicr to connect and
disconnect the grid lead.

Q.13.—If you have hafrpened 1o rvead
the recent article on “FM Antenna Trans-
mission Lines,” this one should be easy.
The most efficient means of transmilting
ligh [requencies by a wire line is—

(ay Twisted pair.

(b) Co-axial cable.

(¢) Shielded wire inside ground shicld.

(dy Widely separated single wires.

(e) Transposed lines.

Q.14.=The radio compass as fitled to
nost aireraft and ships is a very useful
device.  However you would be wrong
if you said (hat il 15—

(a) A\ compass used by surveyors to de-
termine a suitable location for a
Lransmitter.

(by A loop antenna operated to deter-
mine the craft’s direction from a
transmitter.

{¢) .\ compass which is corrected by
means of a radio beam.

(dy A means ol determining the posi-
tion of the plane or ship through
triangulation.

Q./5.—Now [or a simple question in-
volving civenit theory. 1f a number of
valve [ilaments are  connected in series
across @ conmnon voltage source and one
of them burns out, Lhe remainder will—

{a) Become brighter due Lo decreased
resistance in circuit.

(by Immediately go out.

(¢) Remain alight; but become dimmer.

(Fcr answers see page 48.)
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The circuit is basically the same as that used for broadcast version, with the addition
of the shert wave coils.

winding the coils, it is considered the fol-
lowing is probably the simplest method.
First of all solder one end of the wire
talwavs start with the grid winding) to
the requisite terminal lug after threading
the wire through a hole drilled in the
coil form.  Then secure the loose end of

the wire to some convenient distant point.
Wind the coil by keeping the wire taut
at the same time moving towards the dis-
tant end of the wire as the coil former
is being turned in the hand.

Whilst this may seem somewhat crude.
it will be found that this mcthod will

allow the wire to be wound morve tightly,
resulting in a better looking coil. than
would be the case if the former is simply
held in the hand and the wire wrapped
around it. When the correct number of
turns have been wound on the tubing.
cut the wire, thrcad it through another
hole drilled in the former and solder
direct to one of the terminal lugs.

As tinned copper wire is ‘used for the
grid winding. it is a simple matter 1o
solder the separate tap lead in position
after the coil is completed.

The reaction winding is wound with

No. 80 SWGosilk covered wire and  this

should be inter-wound at the cold end
of the grid winding as shown. When
both windings ave completed. cover them
with a coil dope solution to prevent any
movement of the turns,

The important point to watch in wind-
ing the coils is that the wive is kept as
tight as possible at all times. The spac-
ing between the various turns can be
cither judged by eve. or hetter still string
of the same diameter as the wire can be
wound on at the same time between the
turns. and then removed as soon as the
coil ends are soldered in position.

When the coils are completed. mount
them in the position indicated—immedi-
ately above the broadcast coil. and con-
nect the various leads to the switch. The
small diagram will assist in doing this,
and to avoid any possible errors it is sug-
gested that all leads on any one coil be
soldered in place before starting on the
second coil.

Operating the Set.

When the coils are wired in position.
and all leads ve-checked for possible ervors,
switch the set ON and turn the wave
change switch to the desived band. [t
should be mentioned that Short Wave sta-
tions arc not on the air at all times, and
consequently reference should be made
to current short wave notes before trving
for any particular statien.

‘Restling wiith a

NOCW Available: The New “Q PLUS"” Midget

Make it

[ 4 [ 4
Malking a Midget?
DUAL WAVE with the
Special “Q PLUS” IR5 Bracket

“Q PLUS” is the smallest
No Half Measures with "Q PLUS”

""Q PLUS” has Full Size Short Wave Coils—
with Full Performance ““Ferrcpreg’”’ B/C Coils

Insist on “Q PLUS Coils

yet.

einartz’

Permeability Tuned REINARTZ Coil

Complete with Recommended Circuits, etc.

R. W. STEANE & CO. PTY. LTD., Auburn, Vic.

Trade Enauiries Direct or to A. J. PHILLIPS AGENCIES, 27 Hunter Street, Sydney — Brisbane — Adelaide.

Factory Representative (New Zealand) : MESSRS. CARREL & CARREL, 41

Shortland Street, Auckland, N.Z.
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NO TWO ‘WEIGHS' ABOUT IT — THEY'RE IDENTICAL

That is just a way of drawing your attention
to a particular feature we are proud of at
Eyelets. Every metal pressing from the first
to the last of the order . . . and sometimes
there are millions of pressings . . . is abso-
lutely identical and absolutely right to
specifications, You can always depend on
Evyelets for accuracy. low production cost
and prompt delivery. Your output will never
be held up through any fault at Eyelets.

New pressings to suit your specific need

. . . specifications as requested . . . and these
are great advantages . . . or as we say at
Eyelets. tremendous trifles. Why not get in

touch with us?

EYELETS

PTY. LTD.

-~ ’

GREEN STREET. WINDSOR, MELBOURNE

Interstate Representatives: C. H. R. JOHNSTON PTY.
LTD., Sydney; F. L. RUNGIE, Adelaide; E. D. WELSH,
Brisbane: C. R. PALMER. Parth
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FOR THE EXPERIMENTER

Battery Powered
Signal Generator.

A simple signal generator for receiver
alignment can be made up using the fol-
lowing circuit. Requiring a minimum of
parws the whoie unit can be completed
in an evening.  Being opcerated from bat-
terics, the unit is self-contained and port-
able.

The coil details are as foliows:—
L.1.—150 turns tapped at 50 turns from

grid end 1lin. former.

[.2.—48 turns tapped 18 turns from grid
end lHin. former.

The battery-operated signal generator circuit.
Any of the 1.4 volt triodes may be used in
this cireuit.

Switch to Safety.

For the sake of a few shillings why
take the risk of putting the “test finger”
inside the rig?

The circuit below is a definite life saver
in this respect and in addition, acts as an
HT “on-off” indicator. A double pole
double throw relay and two lamps is all
that is required,

The two vresistors shown in diagram
prevent any inductive surges from blow-
ing the pilot lamps.

TO RELAY
YOLTAGE

This relay opecrated power surply will ensure
“satety” in the transmitter as well as acting
as a visual “ON-OFF” indicator.

RADIO SCIENCE, June, 1948

By A. H. NICHOLLS, VK2NI

Crystal Mixer in V.H.F.

Converter.
-
u TO
3 gnec.
5 (=] lcs c4
‘ LINE : -_L
: 2" APPROX. :

200-250 o3

Crystal mixer cireuit fer a VHF converter.
Cl is a 3 plate variable; C2, a 5 plate air
trimmer; C3 and C4, 3-30 trimmers.

In the circuit shown a fixed crystal de-
tector is used as V.H.I. mixer enabling
more elfficient operation o be achicved

than with vacuum tube circuits.

A 6§5 may be used for frequencics up
to 60 mc. but a miniature type 9002, 6C4,
9001 or 6AKS would be the logical choice
for frequencies above this.

Coupling is adjusted for suflicient signal

", Injection, approximately 2in. being opti-

ﬁimum. too

tight coupling will increase
noise level and decrease signal strength.

Care must be taken not to allow the
oscillator to  super-regenerate.  Omitting
the usual RF choke and substituting a
20,000 ohm { watt resistor would ordi-
narily suffice here, but HT voltage may
have to be adjusted.

The circuit for a combination bass and treble
tons control.

Bass and Treble Control.

Here is a well tested and well tried
dual tone control capable of giving a
Low and High Frequency boost of up to
15 Db.

However, to compensate for this an
extra stage of gain is required. Substitut-
ing a 6F8G or 6SN7 in place of one of
the 6J5's will offset for the loss by the
insertion of the tone control.

Miniature Tube Shield.

A simple but eflicient miniature tube
shield may be made from a picce of 3/8in.
or &in. copper braid. The braid is en-
larged and shaped over a suitable screw
driver handle. The end is twisted and
then secured with a spot of solder. A
long solder lug earths the shield to chassis.

&I soLbER LuG
FOR EARTHING

Methed of making a miniatare tube shield
frem copper braid.

DID YOU MISS THESE
ARTICLES?

FEBRUARY, 1948.

Build the Miniminor Portable.

Can you Read Circuit Diagrams?

Low Cost Amplifier,

The ABC of Frequency Modu-

lotian.

Speaker Network Design Data.
MARCH, 1948.

The Miniminor AC Mantel.

UHF Techniques.

Convert the AR-301 to FM.

A Two-Valve Tuner Unit.

An Abac for Designing Resis-

tors.
APRIL, 1948.

High Frequency Heating.

Dual Purpose Amplifier.

F.M. Antennas.

A Versatile Signal Tracer.
Copies of ths above issues are still
available, and can be obtained by
writing direct to the Subscription
Department, Box 5047, G.P.O.,
Sydney. The price in each case
is 1/-, post free.
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A page of radio servicing hints and notes of prac-

tical value to the radio serviceman and technician.

All of us have. at some time or another
been puzzled by the operation of a cer-
tain circuit in a receiver awaiting repair.
Consequently details of an obscure fault
rccently found in a superheterodyne re-
ceiver should prove of interest. At the
time the symptoms cxhibited were
inability to receive any stations and as
the tuning condenscr was rotated only
weak heterodynes were heard.

Adopting a standard scrvicing pro-
cedure, the power supply was first checked
since nonc of the other stages could
operate properly if there was any trouble
here. Standard testing methods with the
usual meters will readily show up most
of these troubles in a few minutes.

The next logical step is to inspect the
audio systcm. Whilst again meters can
be used to detcrmine the voltages and cur-
rent drains on the various valves, a com-
plication present itself. The valves may
be receiving their proper voltages, but
what about the audio signal circuits?

To check these we must first introduce
the first intangible an a-f signal. This
may be done in many ways but probably
the simplest method is to place the finger
on the control grid of the a-f valves. This
will usually produce a satisfying “buzz”
in the speaker indicating the audio stages
are operating properly. Next to examine
is the second detector.

Diode Voltage.

This is the usual diode detector circuit,
#he operation of which may be compared
to the high voltage rectifier checked in
the power supply. Although not a full
wave rectifier, it still presents a similar
circuit. A transformer feeds a diode, a
d-c voltage is developed for the AVC line,
an a-c or a-f voltage feeds the audio sys-
tem, and any r-f is bypassed in the filter
circuit.

Although there is nothing much here
for the meters to check the voltmeter was
placed across the diode load. The reading
was 68 volts! Where did that come from?
Possibilities of a shorted duo-diode-triode
or possibly plate voltage coming through

RADIO SCIENCE, June, 1948

from the i-f transformer of the previous
stage are considered, but rejected as the
meter shows a negative voltage.

Normal action of the diode provides
such a voltage for AVC use, but at much
lower values. A verv high signal input
could cause this voltage, but once again
this was ruled out as being unlikely.

As a check the set was tuned in—no
stations could be received, but instcad
a few wcak heterodynes were coming
through. This sounded like oscillation in
either the r-f or i-f stages of the receiver.
And it was. A powerful oscillation in the
i-f stage preceding the diode was being
fed into the diode circuit producing the
abnormal voltage across the diode Joad re-
sistor.

Potential Souce of Oscillation.

As a potential oscillator the i-f stage
contains all but one of the essential cle-
ments. The tuned grid and tunecd plate
circuits only require grid to plate capaci-
tance in the tube for feedback to produce
oscillation., This is normally prevented
by the screen grid when it is properly by-
passed, but if the screen condenser open-
circuits the stage will oscillate causing the
trouble mentioned.

Not all oscillation in the i-f stage will
cause the relatively high voltage at the
diode load. Quite often the stage will
only oscillate weakly allowing the received
station to come through with fair volume
but with a heterodyne whistle at each
side of the carrier.

In this casc the actual part causing
the condition may be an open bypass
condenser in the screen, cathode, grid re-

2nd pet

/
¢
Diodle toaral

If the i-f stage oscillates, the diode will rec-
tify the r-f current, and produce a high nega-
tive voltage across the diode load resistor.

In some sets the

turn or plate circuit.
open cathode condenser may not causc
an oscillating condition, but rather a loss
of volume due to the small amount of
degeneration in the unbypassed cathode.

Small Transmitter.’

The relatively powerful oscillation thar
shows up ou the diode load resistor is
most often found in straight a-c reccivers
where the plate voltage is inuch higher.
Here the oscillation may occur at a fre-
quency determined by the grid and plate
i-f tuned  civcuits, roughly the i-f fre-
quency, or the frequency may be deter-
mined by the constants in that portion of
the plate ‘power supply, that now be-
comes part of the tube’s plate circuit. Im
this instance the grid circuit will prob-
ahly resonate through the grid return
filter resistors and condensers in the AVC
line. Variable with each recciver, this
would probably take place at a rather low
frequency.

Occasionally a set is found with ar
oscillating i-f stage that will not respond
to the “substitution” treatment outlined.
When this occurs, it may be found that
a slight detuning of one of the trimmer
condensers of the i-f stage will eliminate
the oscillation and allow nearly normal
operation.

Decrease I.F Coupling.

This trouble has been most often en-
countcred in receivers that employ a high
gain i-f stage that is operating rather close
to the point of oscillation. As a remedy
some technicians decrease the coupling of
onc of the i-f transformers by moving the
windings further apart. This may not
be practical in some cases and an ecasier
method would be to slightly increase the
value of the cathode resistor.

In this case it is assumed that variable
operating conditions in the field have
caused the oscillation and that it is mnot
due to a breakdown in the set. If the
lowest voltage section of the voltage
divider opens a somewhat similar action
may take place due to the increased ter-
minal voltages to the tube.
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The Klystron, described in this article is a centimetre wave
generator employing the principle of velocity modulation, It
is the only tube practicable for low power continuous

operation above 3000 Mc.

The Klystron is a centimetre wave
generator employing the principle of
velocity modulation.  Velocity modula-
tion generators date from 1935, when
A. Arseniewa-Heil and O. Heil described
“a novel method of generating short,
continuous electromagnetic waves of high
intensity” in a German journal of Physics.

R. H. and S§. F. Varian in the USA,,
however, are credited with the inven-
tion of the Klystron in which they com-
bined the principle of velocity modula-
tion with resonant cavities to produce
centimetre oscillations. The name Kly-
stron was derived from a Greek word
klyzo meaning the “breaking of waves on
a beach”.

FOCUSSING
RING

iy
WW,M

f~carHooe =T

Ry,
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## COUPLING

7 “HONEvCOMB

~ec.--" GRID DETAIL

Fig. 1.—This diagram indicates the general
construction of a Klystron.

The Sperry Gyroscope Co. manufactured
tubes based on the Klystron principle.

A later development was the Reflex
Klystron, in which a single resonant cavity
was used in place of the two cavities
of the original Kklystron. These reflex
oscillators have been produced in large
quantilies in England, US.A., Canada
and Australia and were used extensively
as local oscillators for microwave radar
systems.
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Reflex klystrons have also been used
in microwave test equipment as sources
for signal generators, spectrum analysers
and test oscillators for impedance and
aerial pattern measurements.

The modern magnetron is capable of
supplying high pulsed powers, but the
klystron is the only tube practicable for
low power continuous wave operation
above 3,000 Mc/s for the above applica-
tions. Further uses for klystrons lie in
the field of communication and radio
relaying and present day developments
are towards the production of higher
power klystrons for this purpose. There
will doubtless be other applications of
microwave techniques requiring either
high power klystrons or c.w. magnetrons.

Description of the
Klystron Tube.

The construction of the klystron as de-
veloped by the Varian Brothers is illus-
trated in Figure 1. This diagram repre-
sents a- section through the axis of the
tube.

At one end there is an indirectly
heated cathode which acts as a source
of electrons. Between this cathode and
the anode at the other end of the tube
there are five grids through which the
electron stream passes. The first grid
G; is termed the accelerating grid and
is maintained at a high D.C. potential
rclative to the cathode. The other four
grids permit the electrons to pass through
two toroidal or doughnut-shaped cavities
which act as U.H.F. tuned circuits.

PART 4.
THE KLYSTRON

The cavity grids are all at the same
D.C. potential, but serve as a link in
the interchange of radio frequency energy
between the resonators and the electron
stream.

The anode or collector is at the same

Fig. 2,—Development of a cavity resomﬁ];?.

potential as the cathode and removes
electrons after they have completed their
tasks with the grids.

Cavity Resonators.

In order to understand the operation
of the klystron, some consideration of
the properties of cavity resonators is
necessary.

Although Lord Raleigh first described
resonant cavitiecs in 1897, they have been
used in only recent years. As mentioned
in previous articles, cavity resonators have
been applied as tuned circuits in U.H.F.
triode oscillators and magnetrons.

A mathematical analysis of different
shapes of cavities was carried out by Dr.
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Fig. 3.—The “bunching” action of the elec-
trons passing through the valve.
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ALIGNMENT PROCEDURE

When using a signal generator or modulated oscillator with the tuning of the
receiver fixed, two frequencies can be tuned from the test instrument, one 0.92 Mc/s
higher in frequency than the other. In all cases the desired frequency is the lower
of the two.

For all alignment purposes connect the "‘low” side of the signal generator to
the receiver chassis.

Perform clignment in the proper order as shown in the chart, starting from
No. 1 and following «all operations across, then No. 2 etc.

Keep the volume control in the maximum clockwise position and regulate the
output of the test instrument so that a minimum signal is introduced to the
receiver to give a standard indication on the output meter. This will avoid AVC
action and overloading.

When the receiver has been satisfactorily aligned, seal the adjusting screws
with a small quantity of. cellulose cement.

ALIGNMENT TABLE.

e | o bt eauency Bond Calibration Cireuit fo Adjustment | Adjust 4o
4 Order, Recsiver. Setting, Setting Sel‘cl?‘n:, Adjust. Symbol. Obtain.
L bBG Cop* | 455 Ke/s Broadcest 0° 2nd LE. Tronsformer | Core L20 | Max. Peak
2 &J8G Cap.* | 455 Ke/s Broadcast 0° 2nd LE. Transformer | Core L9 | Max. Peak
3 618G Cap.* 455 Kc/s Broadcast 0° tst LF, Transformer Core Lt8 Max. " Pesk
+ 6J3G) Cap.* 455 Kc/s, Broadcast 0° 1st LE, Transformer | Core LI7 Max. Peak
f Recheck 1, 2, 3 and 4.
: 5 Acrial ADD Kc/s Broadcast 20° Oscillatort Core LIS Max. Peak
) 3 Acriol 1500 Ke/s Broadcast 155° Oscillator cir - Calibration
f 7 Aaria! 1500 Kc/s Broadcast 155° Agrial Ci Moax. Peok
Recheck 5. 6. 7.
8 Aerish 16 Mc/s 445 Mess 16° Oscitlatort Coro LI3 | Max. Peakin
9 Aerial 36 Mess 495 /s 147° Oscillator Ci4 Calibration
10 Acrial 36 Mc/s 4-1.5 Mc/s 147° Aerial | [o¥] Max. Pesk
" Acriol 40 Mc/s 1037 Mc/s i8° Oscillatort Core Lt Mex. Peak
12 Acrig] 9.5 Me/s 1037 Mc/s 160° Oscillator ci2 Calibration
13 Asrial 9.7 Mess | 1595 Mo 21° Oscillator Core L9 | Calibration
14 Acrial 140 Mc/s 1595 Mc/s 153° QOscillator C8 | Calibration
5 Actial 140 Wc/s 1595 Mc/s 153° Aerial c3 Max. Pesk
o Aerial 150 Mc/e 23-44.7 Mc/s 19° Oscillator Care L7 | Calibration
Recheck 8-16. A compromise in odjustments bétweea 13, 14, 15 and 16
may be made for best results on both bands.

* With Grid Clip connected. A 0.001 uF capacitor should be connected in series with the “High™ side of the test instrument.
t Rock the funing control back and forth through the signal. -

The column headed "Calibration Scale Sctting” refers to the 180° scale on the ganged tuning cepacitor drum drive.
Check the seiting of the drum before taking readings. The zero mark should be opposite the pointer with the tuning
capacitor fully closed.

SOCKET VOLTAGES

Control Grid Cathode to Screen Grid Plate to Plate
Valves to Chassis Chassis to Chassis Chassis Current Heater
Volts Volts Volts Volts mA. Volts
6J8G Converter ...... -2.6 0 85 260 1.3 6.3
Oscillator ..... . - — -— 150 5.0 —_
6SK7GT IF Anplifier -2.6 ) 85 260 6.5 6.3
6SQ7GT Detector, AVC
and AF Amplifier 0 ] — 100* 0.6 6.3
6V6GT Power Output 0 12.5 260 240 45 6.3
FYS8GT Rectifier ....... 770/885 volts, 70 mA Total current.

Measurements taken with the receiver connected to 240 volts AC supply. Range switch at
“Broadcast” and no signal input. Volume control maximum clockwise. Voltmeter, 1000
ohms per volt; measurement taken on highest scale giving accurate readable deflection.
*This reading may vary, depending on the resistance of the voltmeter used.

TUNING DRIVE CORD
REPLACEMENT

The accompanying diagram shows the
route of the cord and the method of
attachment.  Whilst fitting the cord,
keep it taut and adjust the length so
that the tension spring measures op-
proximately 2" long when fitted. The
spring should be sheathed to prevent it
rattling against the drum.

©

FRONT VIEW OF DRIVE

SERVICE WINDOW

A “'Service Window’ is provided in
the base of the table mode! cabinet.
The window is covered by a perforated
grille fastened by four knurled nuts.
With the grille removed, it is possible
to perform most service operations with-
out removing the chassis from the cabi-
net,

D.C. RESISTANCE OF
WINDINGS
Winding D.C. Resistance
in ohms
Aerial Coils—
Primary (L1) 13
Secondary (L2) 4
Primary (L3) 3.5
Secondary (L4) 2
Primary (L5) 2.5
Secondary (L6) B
Oscillator Coils—
Primary (L7) B
Secondary (L8) &
Primary (L9) B
Secondary (L10) *
Primary (L11) B
Secondary (L12) *
Primary (L13) B
Secondary (L14) 1.5
Primary (L15) 1.75
Secondary (L16) 7
LF. Transformer Windings 8
Power Transformer T2—
Primary 16
Secondary 520
Loudspeaker Input
Transformer—
Primary, XAI 500
Secondary, XAI *
Primary, TX20 420
Secondary, TX20 *
Substitution of materials during
manufacture may cause variations, and
it should not be assumed that a com-
ponent is faulty if a slightly different
reading is obtained.
*Less than 1 ohm,
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ON THE BROADCAST BAND

HAWAIIANS PROVIDE EXCELLENT SIGNALS

From many parts of the Commonwealth and New Zealand

reports have been received at our listening post regarding

the excellent signals now being heard from stations located
in the Hawaiian Islands.

Around 2 am. (EST) appears the best
time to listen for these stations when
they may be heard presenting their early-
morning programmes. It should be re-
membered when reporting reception of
these transmitters that, although Hawaii
is not such a great distance from our
country, the appearance of the inter-
national date line between Australia and
Hawaii results in a time difference of some
20 hours; thus, 2 a.m. in Eastern Australia
corresponds to 6 am. (previous day) in
Hawaii.

Many listeners may be surprised at hear-
ing the Japanese language used from some
Hawaiian stations, but the number of
Japanese employed in these islands is
apparently great enough to warrant the
inclusion of radio programmes in their
tongue. Generally, however, programmes
from Hawaii are of the American type,
with swing and hillbilly music being
featured, and, strangely enough, very little
island music has been heard.

KMVI 550kc Wailuku is heard fairly
well around 2 am., this being one of
the several stations in this group reported
by Mr. Moore, of Brisbane.

KGMB 590kc, Honolulu, an old-timer,
uses Japanese around 2 a.m., and must
not be mistaken for the Tokyo Station
JOAK, operating also on the same fre-

quency, and which has usually closed
down by this time. KGMB is heard also
at some locations around 7 p.m., with its
late-night programme, this time in the
English language.

KPOA, 630kc, Honolulu, one of the best
signals in this group, is heard with pro-
gramme in English.

By
ROY HALLETT

QULA, 690kc, Honolulu, probably the
strongest signal from Hawaii around 2
a.m. This station suffers interference here
from G6WF (also on 690kc), until the
latter station concludes its night trans-
mission at 2 o’clock. This station verifies
correct reception rteports with a very
attractive QSL card.

KGU, 760kc, Honolulu, heard in Eng-
lish, suffers interference from AN India
Radio’s VUT Trichinopoly, on 758ke.

KHON, 1380kc, Honolulu, another of
the Japanese language group, at 2 a.m.

New Zealanders hear KIPA Hilo, 1110kc,
opening at 2 am. EST, but as 2UW Syd-
ney is on the same channel with a 24-hour
service, it is not likely KIPA will be heard
well in this country. Mr. Art Cushen
has just received his verification from this
one.

NEWS OF ASIATIC STATIONS

Reception of signals from the Philip-
pine Islands should prove fairly successful
during the coming winter months. Best
time for listening is around 1 a.m., when
these stations dare heard with late-night
transmission. American-type programmes
may be heard from this group also, as
well as presentations in Togalog (the
language used by a great proportion of
the Islands’ population) and in Spanish.

KZFM, 710kc, Manila, has been heard
by several DX-ers in this country.

KZRH, 750kc, Manila, an old-timer, be-
ing popular amongst Australian DX-ers
for many years, provides one of the best
signals from the P.I. at our listening post.

KZP1, 800kc, Manila, presents pro-
grammes almost entirely in English.

KZMB, 950kc, Manila, reported from
several locations. '

KZOK, 1000kc, Manila, operates mainly
in Togalog, working in association with
KZPI.

KZBU, 1250kc, Cebu City. Mr. Cushen
and others hear this one till 2 a.m.
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Operating under the call sign “Radio
Malaya,” stations operating at Singapore,
1833kc and 570kc, and Penang, 1270kc,
have been heard by Mr. Art Cushen and
others around 1 am. Latest airmail in-
formation from Singapore states that other
stations operate from Malacca, Kuala,
Lumpur, and Seremban, also under the
same call.

Two new Indians reported by Mr. Rex
Gillett, Adelaide, likely to be heard here
include: Patna, 1131kc with 5kw, and Cut-
tack, lkw 1855kc.

VUY Dacca, 1167kec, is one of the
strongest signals heard at present from
India. Try around 1 a.m. for this and
other Indians, with programmes in Indian
native languages and occasional features
in English.

A fairly strong signal is now being heard
at present late at night on 870kc from
WVTR, the American Armed Forces
station in Tokyo, Japan. Shortly after
the Allies entered Tokyo, WVTR’s call-
sign was heard on 590kc.

NEW N.Z. STATION

The National Broadcasting Service has
just announced plans for the erection of
yet another unit in their chain, this time
at Timaru, on the East Coast of New
Zealand’s South Island. Studios will be
installed temporarily in the top storey
of the Timaru Gas Co. building, whilst
the transmitter, Australian made, is to
be installed at Washdyke, right on the
coast, some two miles from the studios.
The aerial will be supported by a 200-ft.
steel lattice-type tower.

The two-kilowatt transmitter will be
operated by remote control from the
studio, with regular checks at intervals
by the station engineers. This type of
operation is not permitted by the P.M.G.
in this country, and is only used in this
and similar cases in N.Z. in an attempt
to limit station expenses. The station call-
sign will be 3XC and the frequency 1160
kilocycles. It is hoped to have 3XC on
the air by the end of this year.

READERS’ REPORTS

Several interesting verifications have
been received by readers during recent
weeks. Mr. Ray Rooke, of Manly, Sydney,
has added the card from KSL Salt Lake
City, 1160kc, to his collection, and is quite
pleased with the card which carries a
photo of station equipment.

*

Mr. Moore sent us along the letter he
received verifying his reception of KSD],
1170ke, San Diego, Calif,, US.A,, for our
inspection. KSDJ uses RCA audio equip-
ment, with an RCA BTASF transmitter.
During daylight hours a power of 5kw
is used, but in the evening the power is
reduced—in this case to lkw—to avoid as
much as possible interference to other
U.S.A. stations operating on the same
channel. Aerial system includes three self-
supporting towers in line 70 degrees (T).

*

Mr. A ]J. McDonald, Cronulla, was
pleased with our list of New Zealanders,
particularly as it is so difficult to hear
individual call signs during the morning
session. Many of these stations relay the
same programune, and consequently, when
station identification is eventually given,
little detail is provided. This reader re-
ports also an Oriental signal on 590kc,
which is almost certainly JOAK Tokyo.

*

Mr. Stuart Kerr writes us from Mary-
borough, Vic., reporting reception of what
appears to be a new Philippines station
on 920kc. This is possibly an outlet now
being used by “The Voice of America,”
from Manila.
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With the advent of winter reception
conditions are rapidly improving and
good listening is available on all bands
used in Short Wave Broadcasting. It
will be found that during this coming
month many stations will be heard in
the daylight hours which have been non-
existent during the summer months.

We do urge our readers to keep a
strict watch on all bands at this period
of the year, a watch which will be well
rewarded by good catches.

Excellent conditions have prevailed on
the 6 M/c band, the stations of note
now being heard on those frequencies
being the South Africans in the early
morning. The band will be found to be
open from 4 p.n. and remains in that
state until well after daylight. No doubt

Conducted by Ted Whiting
IMPROVED CONDITIONS ON ALL BANDS

many changes have yet to be made in

schedules and more stations will be
operating on this band by the time this
appears in print.

The 8 M/c frequencies are again pro-
ductive of some good signals mostly from
the Central Americas, but conditions are
not yet at their peak on these frequencies,
possibly the best time will be July. We
hope in our next issue to give prominence
to this band and will compile a list of
stations to be heard at around 8 M/c.

Above 20 M/c.

Many readers have receivers which
will receive signals on the 13 metre band,
and it will be found that, at night
especially, good signals are to be heard.
The B.B.C. have made good use of this

NEWS OF THE AMATEUR BANDS

As these notes are written there is
much activity on the new band, 140-144
M/c. band—new equipment will require
adjustment and experience on the band
will have to be gained. This should re-
sult in good contacts being made and
who knows over what distance?

The Six metre band has been for the
most part rather deserted, no doubt due to
the above activity, but when signals are
likely to break through it is customary to
hear many on the band. While primary a
local band there seems no doubt that
long distances will be covered with more
or less regularity, and at present it would
be wise to populate the band in anticipa-
tion of such events.

Ten is rather patchy these days, few
overseas stations being heard at their
usual level, but locals have been working
the usual W, ZS and G signals at times.

Conditions on Twenty have improved,
the usual continuous hetrodyne being
evident at the week-end. However in the
less busy periods some fine signals are
heard, W signals are good in the after-
noons and night periods.
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More stations are heard on “80”, inter-
state and ZL stations coming in well,
although many are debarred from using
this band by the fear of BCI.

Loggings for the past month include:—

14" M/c Band.—England: G2DPZ, PU,
ABB, PO, PW, XV, DPZ, G3CS], PD,
PO, GW, AQX. G4AD, ADK, MH, M],
HO. Gb5GK, XN, RW, UX. G6XR,

GW, BC. GS8CN, IG, NY, AW,
MX. Scotland: GMS8MF, KOQ. Can-
ada: VE3HI, ZL, LL, AL, VE4GE,

VE7]K, EF, BO, VO, D], ZL, ZAA, AD],
VES8MH. Trinidad: VP4GR. Holland:
PAOMZ, UN, RU, Dw. Newfoundland:
VO2AT, PT, AB. Luxembourg, LXIDU.

7 M/c Band.—Mexico: XEIIA.  Fiji:
VR2BA.

28 M/c Band.—New Zealand: ZL2FY,
ZL1ION, ZL2DW, ZL3HZ. America:
W6EZP, PKI, VCN, QR, SPV, ETY. Fiji:
VR2AP. Africa: ZS5DU, BZ, ZS60Y,
ZE2]A.

21 M/c Band. — W6BTY, VK2AFE,
2ADC.

50 M/c Band. — VK2FO, 2HO, 2]JU,
2NP, 2W], 2EM, 2XG, 2BG, 2MQ.

band and the transmitters in use at pre-
sent are all heard here in the evening
hours. Hours of operation are as fol-
lows: GSH, 21470kc, 8 p.m.-3.15 am.;
GSJ, 21530ke, 4 pm.-6 p.m., 8 p.m.-10.15
pm., 115 am.-4.15 am.; GST, 21550kc,
4 pm.-8 pm., 12.15 am.-3.15 amJ 4 am.-
7 am.; GRZ, 21640kc, 11.30 p.m.-1.30 a.m.;
GVR, 21675kc, 3.30 am.-7 a.m.; GVS,
21710kc, 6 p.m.-11.15 p.m., 2 am.-7 am.

Other stations of interest are those
on the 11 metre band, and heard here
regularly at good level. The details are:
GSK, 26100kc, 8 p.m.-11.15 p.m. and GSS,
26550ke, 9 p.m.-12.15 am.

We will be interested in reports on
your reception on these bands, as there
is a possibility that more stations will
make use of these frequencies in the
coming months.

“RADIO AUSTRALIA” NOTES

Interesting news has been received from
Radio Australia recently, their DX ses-
sion filling a long felt need. It is re-
ported in their session that the stations
of the Broadcasting Corporation of Japan
will now verify. Reports should be ad-
dressed to Mr. R. H. Nimo, Chief Liaison
Section, Broadcasting Corporation of
Japan, Tokio. Recent schedules are to
hand. JKC, 7257kc, 5.55 a.m.-Midnight;
JKF, 9655kc, 5.55 a.m.-545 p.m.; JKF2,
4910kc, 545 p.m.-Midnight; JO9K, 9550
ke, 10 a.m.-Noon, 2 p.m.-3.20 p.m.; JKA,
7285ke, 6.55 am.-9 a.m., 1020 am.-11
am., 1220 pm.l1 pm., 555 p.m.-11.30
pm.; JKG, 9690kc, 6.55 a.m.-9 am., 10.20
am.-11 am., 12.20 p.m.-1 p.m.; JKG2, 4930
ke, 5.55 p.m.-11.30 p.m.; JVW, 15225k, 8.30
2.m.-5.50 p.m.; JVW2, 9505kc, 5.45 p.m.-
Midnight; JVW3, 15235kc, 8.50 a.m.-5.30
pm.; JVW4, 9560kc, 5.45 p.m.-Midnight.

Further reports from this source indi-
cate that Warsaw is heard from 4 p.m.
until 6 p.m. on 9530kc, news in Polish
is heard on the opening of the station
at 3 p.m. The Polish National Radio
is heard on 7010kc in a transmission to
Iraq, Persia and Turkey between 1.30
am. and 2 am.
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LISTEN FOR THESE STATIONS

West Coast American stations in the
AF.RS. nctwork arc heard well in this
country, and no doubt the times of opera-
tion will be of interest. KCBA 15150kc,
KCBF 11810kc, KWIX 9570kc, 1.15 p.m.-
6.45 p.m.; KCBA 15330kc, KCBF 9700kc,
KWi1X 11860kc, 7 p.m.-12.30 a.m.; KGEX
17780kc, KNBX 15250ke, 3.30 p.m.-6.45
pm.; KWID 11900k, 3.30 p.m.-9.30 p.m.;
KGEl 15120k, 3.30 p.m.-8.30 p.m.; KGEI
9530ke, 8.45 p.m.-12.30 a.m.

¥z ¥ ¥

A new station operated by Radio
Malaya, but carrying an alternative pro-
gramme, is heard on 6120kc between 9.30
pm. and 1 am. Opening signature tune
of this transmitter is “Wings Over the
Navy” and ‘the announcements are in
Malayan and other Eastern languages.

¥ 37

Schedules of the Italian Short Wave
stations are as follows: European Service,
6085kc and 9630kc, 145 a.m.-6.45 am.;
Latin American Service, 15120kc and
9630kc, 8.30 a.m.-9.50 a.m.; North Ameri-
can Service, 15120kc and 9630kc, 9.55 a.m.-
11.10 a.m.

¥r ¥ ii¢

News in English is heard from Athens
on 7295kc at 2.30 a.m. Despite many
reports to the contrary, this station will
verify and all letters should be addressed
to National Broadcasting Company of
Greece, National Broadcasting Institute,
Athens, Greece.

¥ ¥ x4

Radio Belgrano, Buenos Aires, has been
reported heard at 8 p.m. for a brief period
on 9545kc, but unfortunately is badly
jammed by a Russian station on the same
frequency. We would advise readers to
tune for Radio Belgrano at 11 pm. as
reception is more likely at this time.

¥r x4 4

Notes from our diary include one on
a change of frequency to 6105kc by Radio
Tabriz, which is in operation from 12.30
am.-3.30 am. A transmission in English
is heard at .20 am. Often heard at good
level.

¥ 7 hid

Radio Bucharest is looking for reports
on their transmission. The station oper-
ates on 9250kc