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Produced in response to a demand for a high
sensitivity version pf the world-famous Universal
AvoMeter, this inodel incorporates the traditional
design features of its predecessors, so highly
valued for simplicity of operation and compact
yortability.

It has a sensitivity of 20,0t44) ohms per volt on
all D.C. voltage ranges and 1,000 ohms per volt
on A.C. ranges from 100 V. upwards. A decibel
scale is provided for audio frequency tests,
In addition, a press button has been incorporated
which reverses the direction of current through
the moving coil, and thus obviates the incon-
venience of chanqing over test leads when the
<current direction reverses. It also simplifies
the te;tmg of potentials both positive and
negative about a common reference point.

A wide range of resistance measurements can
be made using internal batteries, separate zero
adjustment being provided for each range.

It is of importance to note that this model
incorporates the *‘‘AVO.” automatic
cutout for protection against inadvertent
overloads.

D.C. Voltage D.C. Current A.C. Voltage

2.5V S0uA, 2.5V,
10v 250uA. 10v.
25V, ImA, 25V,
100V tOmA, 100V,
250V 100mA, 250V.
1,000V, 1A, 1,000V,
2,500V, {0A, 2,500V,

C Uverload

A.C. Current

Size : 8fin. x 74in. x 44in.
Weight: 64lbs. (including leads)
£93:10: O

The following accessories are available to
widen still funher the ranges of the instru-
ment:- A R e Range Ex ion Unit to
extend the limits ofmeasuremen! from Q. 025
ohm to 200MQ, a 10kY. D.C. multiplier and
a number of A.C. current transformers.

RESISTANCE

100mA, First indication 0.50
1A, Maximum indication 20MQ .
2.5A, 0—2,000Q i using
10A, 0—200,00002 > internal
— 0—20MQ batteries.
— using
—_ 0—200M Q > external

) bartteries,

WINDERN
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FOREWORD

We have pleasure in presenting the first issue of RADIO QUARTERLY, a
new appearance in the semi-technical field, designed to catch the eye and
please the mind of the keen amateur listener-constructor.

In this first issue will be found several articles of more than usual interest.
particularly to the owners of what are known as “ all-wave ” BC receivers.
We show how such receivers can be operated at much higher frequencies
than their scaled wave-range, without any alterations having to be made
to the set itself. We also suggest an external unit for the accurate measuring
of frequencies over the actual short-wave tuning range of almost any
*all-wave ” receiver ; and give full details as to how this unit can be used
to make CW reception possible on a set not normally intended for listening
to Morse stations.

It will be our object to provide, in each issue of RADIO QUARTERLY, new
articles suggesting fresh lines of thought for the constructor. In addition
to all this there will be a quantity of general-interest material, together
with discussions on a wide range of subjects by well-informed and
authoritative contributors.

With RaADIO QUARTERLY, it is our intention to strike a new note, and as
time goes on readers will find that our range of subjects covers a field
wide enough to interest the listener, the constructor, the experimenter and
the licensed amateur operator.

We look forward to your support and, in return, feel sure that we shall
be able to hold your interest.

Austin Forsyth, G6FO



THREE BAND HF/VHF CONVERTER

Extending Broadcast Receiver Range from Ten to Two Metres

The principle of using radio frequency converter units to extend the
tuning range of existing receivers is well known. Apart from enabling
any given receiver to be operated over a wider range of frequencies, a
properly designed converter ensures more efficient reception over the
desired bands because its circuits can be chosen for those particular
frequencies. The main receiver becomes in effect an IF|AF strip, since
the RF tuning and first frequency change are carried out in the con-
verter. What this means in practice is that any ordinary broadcast
receiver having the usual short wave tuning can be used with a suitable
converter to bring in the higher frequency bands. The converter
described here gives coverage in three bands from 28 mc (ten metres)
up, and can be operated with any receiver which tunes to 10 mc (30
metres) in its short wave range. On these bands can be found a large
number of interesting transmissions, including the two-metre amateur
band, and this is the first design ever published for making such
reception possible on an ordinary broadcast receiver.

T is evident from the number of consumption. and excellent results have

enquiries received on the subject that
quite a lot of interest in the very high
frequencies  exists among listeners
Usually, information is asked for on the
construction- of equipment for use on
such frequencies. Most listeners know
that a specially designed converter is
necessary, used in conjunction with a
receiver having a short wave coverage.
but it does not seem always to be
realised that a fuil communication
receiver is by no means essential. Many
domestic receivers possess a short wave
range and can be pressed into service
without any modification. Some listeners
will have a home-constructed short wave
receiver, probably of the TRF type, and
again such a receiver will. function well
with a converter in front of it. As a
matter of interest, when operating port-
able on two metres the writer invariably
uses a small three-valve TRF receiver in
conjunction with a converter. in order
to save weight, bulk and current
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been secured with this combination.
The converter described in the follow-
ing paragraphs has been designed
chiefly to give the newcomer to the
higher frequencies an opportunity 1o

- carry out some interesting exploratory

work. Taken as a whole. the instru-
ment may appear somewhat com-
plicated but it breaks down inta sections.
each of which is as straight-forward as
can reasonably be expected when deal-
ing with the verv high frequencies.
Provided due care is exercised in
following the instructions, and no
attempt made lo rush through the con-
structional work. a satisfactory perform-
ance should be obtained without
difficulty.

Coverage

Whilst three different ranges are pro-
vided in the prototype model. it may be
that the constructor is not interested in
all of them and some simplification is

JUNE



THREE BAND HF/VHF CONVERTER

Interior layout view of the HF/VHF coaverter, which is self-powered. Only external connections
required are a suitable aerial (see Fig. 3), a coaxial lead for the BC receiver with which it is to work,
and an AC mains connection.

possible if one band is omitted. Recep-
tion of the Wrotham experimental trans-
missions will depend not only on the
distance from the station but also on
the location of the receiving station and
on whether or not a good aerial can be
erected. In a poor location or at dis-
tances greater than say 40 miles, it is
doubtful if Wrotham will be receivable
at worth-while strength, although there
are other transmissions of interest in the
range covered. Again, conditions and
therefore reception on the two-metre
band can be erratic and the constructor
may consider leaving that band out,
temporarily perhaps. Finally where
cost is a factor, one or other section can
(l;e built and the other added at a later
ate.

The Design in General

The converter is arranged to cover
three bands. The first of these is the
amateur ten-metre band, on which at
times many foreign stations come in at
good strength while at others only com-
paratively local stations will be heard.
Telephony is generally used and some-

‘of the scale.

thing of interest will be found by the
listener who has not graduated to the
stage where CW (Morse) can be read. In
frequency the coverage is from 28 to
29.5 mc.

By the turn of a switch, the second
band is brought in and this one covers
from 80 to 95 mc approximately and,
if in range, Wrotham will be received on
93.8 mc, near the higher frequency end
It is most unlikely the
associated receiver will accept frequency
modulation and although something may
be heard of the FM signal on 91.4 mc.
reception will not be clear.

The third range includes the amateur
two-metre band and, for technical
reasons, it is necessary to employ
separate valves and tuning condensers.
so that this part of the receiver forms
a section on its own. The total cover-
age 1s from 138 to 148 mc and the
change-over is effected by simply throw-
ing a switch on the front panel. One
aerial input socket is provided for the
first two bands, and a second socket for
the third.

The converter changes the incoming

1953 Radio Quarterly 5



THREE BAND HF/VHF CONVERTER

signal to a frequency near 10 mc (30
metres) and further amplification at this
frequency occurs in the associated main
receiver with which the converter is to
work. As the latter is unlikely to be
fitted with an RF stage, an IF stage is
included in the converter to make up for
a possible lack of sensitivity in the main
receiver.

The instrument is provided with its
own small AC power unit and there are
two good reasons for its inclusion. One
is that there is then no need to interfere
with the domestic receiver in any way,
and the second reason is that the power
consumption of the converter, although
not high, may be a littlc more than the
power unit in the receiver can be
expected to supply.

A total of five valves is used, but only
three are energised at any one time. On
each band there is a frequency changer
and a separate oscillator—at these fre-
quencies, the latter has definite ad-
vantages over the triode-hexode type of
mixer found at lower frequencies. On
the first two ranges. a pair of coils is
provided for each stage, the change-over
being effected with a Yaxley switch.
There would be great difficulty both in
making the circuit function properly and
in obtaining a reasonable performance.
if a third switched position were to be
adopted for the highest frequency range
and the only satisfactory solution is to
use another pair of -vaives m an entirely
separate section. Another factor which
influences this is that the tuning con-
densers for the lower bands have too
great a value for 145 mc. To avoid
duplication of the tuning controls, the
condensers are ganged. The circuit
constants are such that most of the ten-
metre band (all the gencrally used part.
anyway) is covered and a fair range 1s
provided on the other two bands.

The osciliator circuit adopted with V4
on the first two ranges enables a single
coil to be employed and also give a
useful degree of bandspread. The only
drawback is that C16 and C17 must be of
close tolerance, but such condensers can
be obtained fairly readily. The same
circuit does not function satisfactorily on
the highest frequency and the familiar
Hartley is used here. In both cases, the
control grid, cathode and screen-grid
form a triode oscillator and the output
is taken from a resistive load in the
anode circuit.  Coupiing is therefore

6 Radio Quarterly

electronic and better stability is thereby
secured. The oscillator voltage is in-
jected into the control grid of the
frequency-changer. which system s
generally the most satisfactory of the
several possible methods which/could be
employed.

Changing over from one pair of valves
to the other is effected simply by energis-
ing the appropriate heaters. The HT
voltage is also switched although this is
not really necessary. The unwanted

Table of Values
Circuit of the HF/VHF Converter

Ci,Cé 2 or 3 uuF ceramic
C3, Clé 20upF ceramic or silvered Mica
C4,C5,C12,Ci3 500u uF Micadisc (T.C.C.)
C8. C11 = 40uuF ceramic or silvered mica
€9, Cl14 = 3 or SuuF ceramic
C17 25uuF ceramic or silvered mica
SOuuF ceramic or silvered mica

Fig. 1.

CI8
C19, C20, C22,
C3, C24, C25 001 or .0024F moulded mica

(physically small)
1065

C21 uF silvered mica
C26, C27 32 or S0uF electrolytic (250
or more wkg
Ri, R7 I megohm 4 watt
R2, RS 470 ohms, 4 watt
R3, R9, RI6 10,000 ohms, 4 wat
R4, RI10 47,000 ohms, 4 watt
RS, R12 20,000 ohms, 4 watt
Ré6, R11 4,700 ohms, § watt
R13. R17 1,000 ohms, § watt

R14 470,000 ohms, 4 watt

R1S 200 ohms, & watt

Ri8 1000 to 1500 ohms, wirewound,
S watt.

List of Parts

1 Chassis, diecast aluminium Cat. No. 643 Eddystone
1 Panel (or cabinet) to dimensions given
1 Mains Transformer & Metal rectifier
(200 v. S0mA 6.3 v. 1.4 a,) Marks*
5 Valveholders B7G with screening cans McMurdo
4 Valves EF91 (Muilard), or 277 (Osram) or
6AM6 (Brimar).

Valve (V5) 6BA6 (Brimar)
i0 mc L.F. Transformers Cat. No. 728 Eddystone
Meial Brackets Cat. No. 708 o
Variable Condensers (C10, C15) 12.5 uuF  ,

. " (C2,CN IS x IS puuF .
2 Flexible Couplers Cat. No. 529 -
2 Solid Couplers Bulgin
Polystyrene Coil Formers Cat, No. 847 Eddystone
R.F. Choke Cat. No. 1010 -
Full Vision Dia} Cat. No. 598 -
Direct Drive Dial Cat. No. 595 -
Knob (for S2) Cat. No. 2416P .
Tag Strips § way Cat. No. 649 .
1 Yaxley Switch 2 or 3 pole, 2 way (S2) Webbs Radio
1 Toggle Switch D.P.C.O. (51 Bulgin
2 Coaxial Sockets

Coaxial Cable. Sleeving, etc.

* C. Marks & Ca., &% Commercial St., Newport Mon.,

NN &Y —-
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THREE BAND HF/VHF CONVERTER
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Fig. 1. Circuit diagram of the three-band HF/VHF Converter Unit, which is complete with its own
power supply. The RF-mixer sections operate separately for the ranges covered.

oscillator is thus out of action—
" birdies ”~ would otherwise probably be
heard—whilst the drain on the mains
transformer is reduced.

The anodes of the frequency-changer
valves are connected in parallel and
taken to the first IF transformer primary.
Capacity coupling is used to the grid of
the 6BA6 high-gain IF ampiifier valve.
which of course. remains energised all
the time. Placing the anodes of the two
valves in parallel has no deleterious
effect. particularly as only one valve is

1953 Radio Quarterly
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energised. The output is taken from the
low impedance winding in the second IF
transformer and a piece of coaxial cable,
of any reasonable length, connects to the
aerial and earth terminals of the main
receiver.

The power unit must necessarily be
compact and. although of a relatively
simple type. it is fully adequate for the
purpose. In actual fact, it utilises only
five components--a mains transformer.
a metal rectifier. two high capacity
electrolyvtic condensers and a wirewound

~




THREE BAND HF/VHF CONVERTER

resistor. The aerial input has been
arranged so that either a length of wire
can be used, or a dipole fed with coaxial
line. The latter is to be preferred and
some hints on aerials are given later.

As illustrated, the instrument is built
in chassis and panel form. Construction
is thereby rendered somewhat easier but
it is of course quite in order to instal
the unit in a cabinet if desired. A good
slow-motion dial must be fitted to the
oscillator tuning condensers but direct
drive is satisfactory on the input stage
condensers.

If the construction is attempted in a
haphazard manner, it is probable a
number of snags will be encountered.
particularly in the wiring of the vaive-
holders, and for this season a definite
schedule of operations should be
followed. When it comes to the wiring,
a soldering iron with a pencil bit is
practically essential and one of the quick
heating type, with a wire bit, and
capable of doing fine work in a
restricted space, is a most useful tool.

The drawings give details of the posi-
tions of the main components and of the
holes required when mounting them.
The first thing to do is to drill out the
holes in the panel—incidentally the
latter may be of hardboard although a
16 gauge aluminium panel wili be found
quite easy to work.

The panel is then boited to the chassis
and the wali of the latter marked to
coincide with the holes for the switch
and for the condenser control spindle.
Next the assembly of the oscillator con-
densers and brackets should be pro-
ceeded with and thc greatest possible
care is necessary to ensure the compo-
nents are all exactly in line. The slots
in the brackets enable proper alignment
to be obtained easily in the vertical
plane but the fitting of the brackets to
the chassis must be accurate if the drive
is to operate smoothly. To bring the
condensers into their correci positions.
each spindle has to be shortened by
+”. A solid coupler is used between the
driving head and the front spindle of
C15 and a small flexible coupler between
the rear spindle of C15 and the front
spindle of C7.

It is now necessary to remove all the
parts so far fitted and work then com:-
mences on the largeir holes in the
chassis. The openings previously
marked on the front of the chassis wali

Radio Quarterly

are drilied out, the holes on top made
for the valveholders and those in the
rear wall formed ready to accept the
wavechange switch and the coaxial
sockets. Two }” holes are required on
the side near the mains transformer to:
the mains power lead and the coaxial
output cable. Directly bencath the posi-
tion to be occupied by the mains
transformer a row of six holes shouid
be made to enable the leads from the
transformer to pass through into the
interior of the chassis. Those leads
carrying mains voltage and HT should
be weli protected with sleeving.

Before any parts are actually mounted,
the positions for the brackets holding the
input stage tuning condensers shouid be
located. The brackets are mounted as
close as possible against the side of the
chassis wall and the plan layout indicates
the appropriate points for the fixing
bolts. As before. care is required to
ensure the spindles are in line with the
hole made in the front wall of the
chassis. Again, a solid coupler. with a
piece of brass rod about 14” long, is
used on the front spindle of C2 and a
flexible coupler between the two con-
densers. The spindle of the rear
condensers (C10) is shortened by i” to
bring the two condensers closer together.
The photograph of the chassis underside
shows just how the condensers are fitted
to the brackets—the stator of C10 is on
top. looking at the instrument as in the
photograph, whilst C2 presents two
opposing stators to the left hand side,
for connection (later) of the tuning line.

It may appear a nuisance but, to
enable the wiring to be carried out.
again the condensers must at this stage

‘be remnoved from the chassis.

The valveholders can now be per-
manently mounted. 1t is important to
follow the orientation indicated in the
drawing since the length of the leads in
the RF sections must be reduced to a
minimum. The positions of the valve-
holders and the IF transforiners are as
seen looking down on top cf the chassis
and not fron: underneath. Soldering
tags should be placed beneath those
bolts nearest pin 3 of each valveholder,
for making connections between these
heater pins and chassis.

Next, the mains transformer and the
metal rectifier can be bolted in position.
Whilst not essential, it is preferable to
insulate the centre rod of the metal

JUNE



THREE BAND HF/VHF CONVERTER

Layout and construction under -chassis of the Converter for extending BC receiver frequency coverage.
The RF tuned circuits are to the right—see Fig. 1.

rectifier and this can be done with
paxolin washers and a small piece of
sleeving to fit over the rod where it
passes through the chassis. Where the
wires from the mains transformer come
through the wall, a five way tag strip is
fitted and used to anchor the leads. One
LT and one HT lead are soldered direct
to an earthed soldering tag. Two
holes in the chassis are required to pass
leads through to the metal rectifier. At
this point, it is as well to make the holes
for fixing the electrolytic condensers but
these are not actually mounted until
most of the wiring has been completed.

The oscillator condensers are re-
mounted (holes beneath the stators and
one also below the rotor tag of C10
should be made for leads to pass
through). the two switches are fixed in
position, and holes made in preparation
for mounting the coil formers at a later
stage.

First of all. the wiring associated with
the power unit should be completed as
tar as possible. Although the circuit is

relatively simple. it is possible to make
a mistake and the colour coding as
found on the specified transformer and
rectifier and shown in the circuit should
be followed.

Next the heater wiring is proceeded
with. It should be noted that, from the
anchoring tag near the mains trans-
former. one lead is taken to pin 4 of the
6BAG6 valveholder and one to the switch.
The connections to the other valves are
taken from the switch contacts. Each
pin 3 is connected to an earth tag. as
also is the centre metal boss of the
valveholder and. in the case of V2 and
V4 the suppressor grid (pin 6) is likewise
directly earthed.

The wiring associated with the IF
stage is then given attention. A tag strip
mounted near the V5 valveholder assists
in supporting the various resistors. In
the Table of Values it is mentioned that
the moulded mica condensers must be of
physically small size and the reason will
be demonstrated when it comes to
mounting them near the V5 holder. In

1953 Radio Quarterly - ’
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THREE BAND HF/VHF CONVERTER

By using the HF/VHF converter described in the text, the frequency coverage of a Cossor Model 500
(** Melody Maker '’) broadcast receiver can be extended right up into the amateur two-metre band.

the circuit diagram. the length of
screened lead between the frequency-
changer anodes and the first IF trans-
former appears to be rather long but in
actual fact a five-inch length of {”
coaxial cable is ample.

The RF and oscillator sections for the
highest frequency range are readily
accessible and do not present any par-
ticular problems. The connections to
C2 will of course have to wait until this
condenser is finally mounted. The
constructor may be a little puzzled
about the best way of- fitting the
Micadisc condensers which, by the way.
are of great assistance in keeping these
radio frequency stages stable. At least. as
far as amateurs are concerned. these
condensers would be improved it the
“case” had a 6BA screw for direct
mounting to the chassis but. failing this.
it is necessary to polish one small part
of the metal exterior so that it takes
solder easily and quickly and so attach

Fig. 2. Dimension drawing of the mechanical
layout of the Converter, showing the hole posi-
tions in the top and walls of the chassis and in
the panel. Note that the orientation of the valve
holders and IF transformers is as seen when
looking down on the top of the chassis.

a short length of 16 gauge wire. also
treated to take the solder quickly The
condenser can then be fitted close up to
the appropriate points.

The other sections come close to the
rear wall of the chassis and it is unavoid-
able that a certain amount of cramping
occurs around the V3 and V4 alve-
holders—it is here that a small solder-
ing iron will be an advantage. The
wiring and fitting of the small compo-
nents should be carried out before an:
attempt is made to fix the coils. As can
be seen in the photograph. the RF choke
in the cathode circuit of V4 is made to
lie near the wall of the chassis. the
earthed end being held by a tag on the
strip associated with V5. The choke is
thus kept out of the way of other
components.

The coil formers are of a new type
recently introduced by Eddyvstone and
are ideal for the present purpose. They
can be used with or without an adjust-
able powdered-iron core—in this in-
stance. three are air-cored and the tourth.
the oscillator for 28 mc (the working
frequency is near 18 mc) is fitted with
the core. To make the formers fit com-
fortably into the restricted space. it is
necessary to cut off the normal mount-
ing flange (and also a little of the base)
and then make a single 6BA hole in the

1953 Radio Quarterly i



THREE BAND HF/VHF CONVERTER

portion of the base remaining. Each
pair of coils). i.e. the two oscillator coils
and the two RF coils) is mounted with
a single 6BA screw. To reduce lead
lengths and to lift the coils clear of the
wiring and components around the
valveholders. a spacing pillar 3~ deep.
preferably of plastic material. is inserted
between the coil bases and the chassis.
The way the coils are positioned should
be studied before winding so that the
ends of the windings can be brought
out on the sides nearest the wavechange
switch. Details of the actual windings
and of the loops for Range 3 are given
in the panel.

The *‘earthv™ ends of the coils are
soldered to the nearest available chassis
points and the other end taken to the
switch contacts. The switch in the model
photographed has three poles but only
two are used. the top one being left
blank. It will be found easier to solder
C16 and CI17 in position after mounting
the coils but it will be well to arrange
in advance a short stiff lead coming
away from the cathode pin of V4 as this
will be somewhat inaccessible otherwise.

The RF tuning condenser assembly is
now finally fitted in position and con-
nections made to the stator vanes. The
large rotor tag on C10 is used as the
earth point for the RF stage coils. It
should have been mentioned earlier that
a lead is taken through the chassis to the

Insvlating moterial
about 2* lang

L
2472 tubing,
Support as
necessory

Fig. 3. Design for a dual dipole type of aerial

system suggested for the wide HF coverage

of the HF/VHF Converter. It calls for only one

feeder line and covers the two lower frequency

ranges of the Converter. For reception on

Two Metres, a separate aerial system would
be needed (see text).

12 Radio Quarterly

Coil Data

CIRCUIT STAGE DETAILLS
REF.
Lt 145 mc¢ Five inches 14 gauge wire
input bent into a loop and the
ends soldered to the
opposing siators on C2.
Centre tap from bend of
loop connected to rotor
tag of C2.

L2 145 mc Four inches wire (14
oscillator gauge) formed into a

14 turn coil, approxi-

mately 3” diameter. Ends

soldered directly to op-

posing stators of C7.

L3 28 mc Eight turns 22 gauge
input enamelled wire close

wound near top of former

(Eddystone Cat. No. 847)

L4 28 me Ten turns 22 gauge
oscillator  enamelled wire close
wound near top of former

Core fitted.
LS 90 mc Two turns 20 gauge
input enamelled wire widely

spaced (occupying about
1"} near top of former.

L6 90 mc Two turns 20 gauge wire
oscillator very widely spaced at
top of former (ends

4~ apart).

In each case, the ends of the coils are brought

out on the side nearest the wavechange switch.

The wire may be fixed either by drilling a

small hole in a rib or making a saw cut into
which the wire fits tightly.

V4 earthing point for the large tag on
Ci5—this was found to stop a slight
oscillator **jitter ” which occurred at
times.

A few final operations remain. The
electrolytic condensers are mounted and
the wiring associated with them com-
pieted. The coaxial sockets are bolted
on and the small coupling condensers
attached. Power leads and a length of
coaxial output cable for attachment to
the receiver are fitted. Finally, the panel
should be secured to the chassis (the nui
holding S2 is removed and replaced
after fitting the panel). the slow motion
dial coupled up the oscillator condensers,
and the other dial to the RF condensers.
The dials are set to 0° with the con-
densers at maximum capacity, so that the
dial readings increase with frequency.
The instrument is then ready for testing.
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THREE BAND HF/VHF CONVERTER
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The HF /[VHF Converter Unit in use with a Philips 310A broadcast receiver, which has a scated short
wave tuning range of 16-50 metres.

Initial Test

The first test is to connect the instru-
ment to the mains supply and check
that a voltage of 150 or more builds up
across C26 and that three of the valve
heaters light up. The other two hcaters
should become energised when the
switch S1 is moved.

Next, it is necessary to ascertain that
the oscillator valves are functioning
properly. The voltmeter should be con-
nected -between chassis and the anode
pin of either V2 or V4 (whichever is in
use). The reading will be something less
than the full HT voltage and, on touch-
ing a *“live” point (alive at RF)—the
stator vanes of the tuning condenser for

example—the  voltage should drop
abruptly.
On all three ranges, the oscillator

operates some 10 mc Jess than the signal
frequency. If the instructions have been
followed closely, the actual ranges will
come fairly near to those obtained in
the prototype. The only adjustment
which may be necessary is to the core
in the Range 1 oscillator coil. 1If an in-
dependent check is possible, the core
should be set so that a frequency of 18
mc results with C15 at full mesh. If
no check can be made. the core is
screwed in until it is just below the level
of the former.

1953

The coaxial cable coming from the
converter is now connected to the
receiver—the inner wire to the aerial
terminal and the outer screen to the
earth terminal. With the receiver tuned
to 30 metres (10 mc), the cores in the
two 1F transformers (accessible through
the holes in the top), should be rotated
and left at the settings where the in-
creased noise ievel which results is at a
maximum.

On connecting an aerial, the converter
is ready for use. Tuning should be
carried out slowly and carefully as it is
possible to pass right over a signal.
especially on the two higher frequency
ranges, if the dial is moved rapidly. The
dial controlling C3/C10 should be
rotated to the point where a slight but
definite increase in noise level occurs.
Thereafter, on each range. only small
movements will be necessary to keep the
input stage in tune.

The input circuit is of course tuned to
a ftrequency 10 “mc higher than the
oscillator and normaliy the converter
will be found quite stable—that is, free
from self oscillation. However. if the
input stage is tuned near the cscillator
frequency—and this is possible if the
oscillator condenser is near minimum
capacity and the RF condenser near
maximum-—self oscillation will almost
certainly occur on thne two higher
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THREE BAND HF/VHF CONVERTER

frequency ranges. This is not a fault
but purely a matter of correct adjust-
ment.

On first switching on and tuning in a
signal. a certain amount of frequency
drift will be expericnced. due to the
valves warming up, and slight re-tuning
may be necessary untl the converter
settles down and the oscillator becomes
steady. This effect will be the more
noticeable the higher the frequency.

Aerial Systems

The performance obtained—and in
particular the range over which stations
are heard—will depend to a large extent
on the efficiency of the aerial used with
the converter. For a first try-out. a
length of wiie. say. between 20 and 30
feet. preferably out in the clear, can be
used. The end should be taken to the
inner contact of the coaxial socket and
the stronger signals should then become
audible. For reception ol weak signals.
and possibly if considerable distances are
involved, then a dipole aerial is called
tor and this is definitely advised when
attempting to receive Wrotham. As a
dipole forms a tuned circuit in itself, the
dimensions vary according to frequency
and normally three dipoles and three
feeders—one for each band—are re-
quired. This may be feasible if the
aerials can be erected near the receiving
position. Incidentally. the roof space

s
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often offers good possibilities and put-
ting the aerials out of sight may avoid
arguments concerning the garden being
draped with numerous wires !

The lengths for each arm of the
dipoles are as follows:—-

28 mc eight feet
90 mc thirty-one inches
145 mc nineteen inches

Wire (14 or 16 gauge) is quite adequate
for 28 mc bul, because it gives a wider
bandwidth—that is. tunes over a wider
range of frequencies without appreciable
loss of signal strength—tubing is recom-
mended for the higher frequencies. The
wall thickness does not matter but the
outside diameter should be as large as
is obtainabie or is convenient to mount.
In all cases, the aerials should be erected
in the horizontal plane although some
signals on the 90 mc range will be better
on a vertical aerial. Ordinary feeder
cable—coaxial or twin—of 75/80 ohms
impendance is suitable in all cases for
making the connection between aerial
and converter. '

A compromise is possible which
allows some simplification -of the aerials.
Two can be connected in paralle! to a
single feeder as shown in Fig. 3 and in
extreme cases. it might even work if all
three aerials were connected to a single
common feeder.
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A HANDY ABSORPTION WAVEMETER

Constructing a Simple Measuring Device

The humble absorption wavemeter—calibrated, and with a set of
coils to cover all working bands—is still an important tool in every
radio workshop. Though not capable of high accuracy in terms of
frequency measurement, the essential point is that it will locate an

approximate frequency with certainty ;

accurate measurement or

checking of that frequency is then a matter for the heterodyne frequency
meter. In receiver and transmitter contruction, an absorption wave-
meter is the only sure way of ** finding the band."

NE of the most useful little pieces

of equipment in the radioman’s
workshop or “shack ™ is the ordinary
absorption wavemeter. To the listener-
constructor it provides a simple means
of making approximate frequency checks
on the receiver. an invaluable asset
where home-wound coils are the general

practice. ) )
For the transmitter. of course. the
absorption wavemeter is essential. It

ditfers from the heterodyne type of
frequency meter in several important
respects. It is not so accurate. because
the resonance indication is relatively flat
compared to the " zero beat™ precision
of the more eclaborate instrument.
Secondly. and most important, the
absorption wavemeter will only indicate
resonance on the fundamental frequency
determined by the tuned circuit.

In these days of variable frequency
oscillators. frequency multiplying stages.
tritet oscillators and so forth, it is a
simple matter to pick out the wrong
harmonic. Using a heterodyne-type
frequency meter. which relies on its
harmonic output for providing wide
coverage. much confusion can, and does,
occur. In cases where the output of a
frequency multiplier is to- be measured,
the absorption wavemeter is the safest
and simplest instrument to use.

The actual circuit comprises two com-
ponents: A coil tuned by a variable
condenser, The coit has a loosely-
coupled link winding in series with an
ordinary flashlight bulb. In practice,

the main pick-up winding absorbs a
small amount of RF energy from the
oscillating circuit under test, which is
induced into the link. winding. thus
lighting the bulb. Resonance indication
can also be observed by the behaviour
of the anode current meter of the circuit
under test—the anode current will rise
as the wavemeter is tuned to resonance,
or will give a sharp upwards jump if the
coupling is very loose. The flashlight
bulb, however, is often more convenient
as it enables checks to be made without
having to bend yourself double to be in
two places at once. Also. the oscillator
may not be metered. Where the instru-
ment is to be used only by the listener,
the link winding and bulb need not be
included. although we strongly recom-
ment that they be fitted—it will save a
certain amount of time and work when
that transmitting licence arrives one
day!

Mechanical Design

The only variations in this simple
type of absorption wavemeter that the
designer can make concern the
mechanical details. Many wavemeters
in general use are clumsy, awkward to
use and sometimes even dangerous. When
very small RF fields are to be checked,
as where the apparatus is of compact
construction or where the vital coils are
* tucked away” in obscure corners, it
often becomes difficult to insert the pick-
up coil near enough for measuring pur-
poses. Another common drawback is
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A HANDY ABSORPTION WAVEMETER

Diol plote _—J woodscrews

/4 " Extension r

.
/ coupler

-6V buld

Jwoodscrews

C/IRCUIT OF
THE WAVEMETER

Fig. 1. Drawings show the mechanical constructiou and, lower right, the circuit of the Absorption
‘Wavemeter. The tubular body permits the instrument to be brought near the test circuit in boxed
apparatus.

when the wavemeter is built on a metal
structure or in a metal box. Taking the
worst combination of faults, imagine
inserting the wavemeter into a trans-
mitter to check the output of, say, a PA
tank circuit. One hand is grasping a
metal box and the other is adjusting a
tuning knob within a fraction of an inch
from that metal surface. Both hands
are inside the transmitter cabinet within
easy reach of HT and RF leads. How
easy to make just one little slip!

The wavemeter about to be described
mainly overcomes these difficulties. In
the first place, the body of the instru-
ment is of insulating material, and
secondly the circuit can be brought to
resonance by * remote control.” The
sketches of Fig. 1 illustrate the general
details of construction.

The body was made up from some
paxolin tubing, which the writer had
stored in the “spares box.” 1t has an
inside diameter of 14 inches and should
be simple enough to find at most radio
stores ; in any case, the diameter is not
important, although the size mentioned

16 Radio Quarterly

is just about right for the job. After
probing about with a piece of this tubing
on the receiver and transmitter, a length
9 inches long was sawn off. This again
is a matter of personal preference, but
it should not be made much shorter,
otherwise the object of the design will
be defeated.

Coils were the next consideration.
Standard 14 inch diameter plug-in coils
were ruled out for two reasons—(1) their
size. and (2) the fact that no satisfac-
tory means could be devised of fitting
the coil holder neatly to the end of the
tubing. The Denco plug-in coil formers
were considered but rejected, although
they would. of course, have been satis-
factory in principle. The larger ones
use an octal holder which gets back to
the first difficulty again. The smaller
type are fitted with cores, and that
would have defeated one of the objects
of this article—to give calibration
curves.

The only suitable formers were the
Eddystone miniature type (Cat. No. 763
and 765). In addition to being small
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A HANDY ABSORPTION WAVEMETER

physically (3” diameter), the holder fits
conveniently into the end of the paxolin
tubing. To fix the coil holder, a piece
of wood about a quarter-inch thick 1s cut
as shown in the diagram. A clearance
hole §” diameter is drilled and two 6BA
holes are needed to bolt the holder to
the wooden collar. The coil-holder
assembly can then be left until later.
The main job is fitting the variable
condenser. This is a 100 uuF minjature
ceramic air-spaced trimmer, mounted
inside the tubing. It is mounted on a
metal cut-out, the dimensions of which
are given to the diagram. When bolted
to the metal cut-out, two leads are

soldered to the tags. They should be of
reasonably heavy gauge that will * stay
put” when bent to shape, and sleeved.
Length: about 3 inches.

A length of quarter-inch diameter
paxolin (or similar) rod is then fitted to
the rotor spindle by means of a solid
coupler, leaving sufficient rod to extend
from the rear end of the tubing when
the condenser is in position. Some con-
structors may find difficulty in fitting the
nuts to the two fixing bolts which hold
the condenser assembly to the tubing.
If none of the usual dodges are any use,
try using self-threading screws, which
were used in the original model. For
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Fig. 2. The calibration curves obtained with the Absorption Wavemeter over the whoie of its range.
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A HANDY ABSORPTION WAVEMETER

convenience, one of these holes wag also
used as one of the fixing holes for the
lamp-holder. Note that a larger hole is
needed to feed the lamp leads through
the tube.

The condenser assembly and the lamp-
holder can now be fitted, feeding the
lamp leads through two notches cut in
the condenser support-bracket. The
operating-end is then tackled. Here
again a circular piece of wood is needed
with one clearance hole in the centre.
As the extension rod is some 5-6 inches
long, it was considered necessary to fit
some kind of bush to prevent “ wobble.”
Anything with a quarter-inch clearance
hole can be used, and a search in the
junk box will no doubt be rewarding.
In the original model, the end nut of an
old-type phone jack was used ; it has a
hexagonal end section, turned down and
finally threaded. and has a nice easy
slide fit for a quarter-inch rod. When
some form of bushing has been fitted
and a dial plate bolted on with it. the
assembly is slid into the tubing. If the
dial plate is made larger in diameter
than the tubing, the assembly cannot be
pushed piecemeal into the interior of
the tube! The assembly is fixed firmly
into position by three wood-screws
equally spaced around the diameter of
the tubing. At this stage, the knob
should be fitted. It is adjusted to read
maximum on the dial when the con-
denser (which can be inspected through
the other—open—end of the tube) is
also at maximum,

All that remains is to fit the coil-
holder assembly. The two leads from
the lamp are soldered to two of the
under-pins, and the two leads from the
condenser to the remaining pins. It
matters little which pins are chosen, but
make sure you have a written note as to
which are which! For forgetful types,
the pin connections in the drawing of
Fig. 1 have been enumerated; if you
follow these there will be no mistake.

When soldering the leads to the coil-
holder, note that they will have to be
bent conveniently because, in the con-
fined space, they may foul the rotor
plates of the condenser. After the leads
have been snipped off and soldered,
make sure the condenser can be fully
rotated without touching any stray
leads. The coil-holder assembly is then
fitted to the tubing as the rear-end
assembly—by three wood-screws.
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Coil Table

COIL 4

Lt 74 turns of 30 SWG silk covered single
enamelled copper wire closewound. Coil
is wound in two ** layers” of 37 turns
each layer.

L2 18 turns of 30 SWG silk covered single
enamelled copper wire.

COIL 3

Lt 40 turns of 30 SWG silk covered single
enamelled copper wire closewound.
L2 8 turns of 30 SWG as above.

COIL 2

Lt 18 turns of 22 SWG enamelled copper
wire, closewound.
L2 5 turns of 22 SWG enamelled copper wire.

COIL 1

Lt 5 turns of 18 SWG enamelled copper wire
spaced to 5/8 inch long.
L2 3 turns of 18 SWG enamelled copper wire.

NOTES

Coils 2, 3 and 4 are wound on plain
formers (Eddystone Cat. No. 763).

Coil 1 is wound on a threaded former
(Cat. No. 765). Both windings ore spoced
by two grooves ; thot is, to opproximately
10 turns per inch.

All pick-up windings (L1) are started
right at the top end of the formers to
enable eosier coupling to be mode with
the circuit under test. The link wind-
ings (L2) are oll started quarter of an
inch below the pick-up windings. Note
that the degree of coupling between
these two windings will affect calibra-
tion.

Coils 2, 3 and 4 are given a coat of poly-
styrene dope to prevent shifting and to
protect the covering on coils 3 and 4
which tends to be eosily frayed.

Coverage and Calibration

For the original wavemeter, four
ranges were provided, giving complete
coverage of all the short-wave bands
continuous down to and below the 28
mc band. Full details of coil winding
are given in a separate table, and the
intending builder should strictly adhere
to the instructions given.

It will be noted that at the high-
frequency end of most ranges the cali-
bration begins to be critical. In actual
fact, due to thé low minimum capacity
of the ceramic variable, calibration
between 0-1 divisions on the dial is so
cramped as to be almost useless. How-
ever, the coils have been designed so
that there is suitable * overlap ” between
successive ranges, so that the cramped
portion of one range is available as the
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A HANDY ABSORPTION WAVEMETER

The constructional deslgn of the Absorptlon Wavemeter described In the artlcle. and see Fig. 1. By
can be

the use of a loose-coupled lamp circuit sharp indications of r

The actual

curves glven by the model as illustrated and described are shown in Fig. 2.

*flat ™ portion of the next highest
range.

As mentioned in the opening para-
graphs of this article, the absorption
wavemeter is not a precision instrument.
Therefore a few words on the calibra-
tion curves given are appropriate. The
curves prepared from the original model
are accurate for that particular instru-
ment. Slight variations in coil winding
may affect the calibration. although
there should be no major discrepancy.
What is much more important is to
realise that the calibration of any given
absorption wavemeter may vary accord-
ing to the circuits being tested and the
degree of coupling used.

Co-operation

When using the wavemeter avoid over-
coupling.  Unfortunately, many tests
require  close coupling to obtain
adequate pick-up, and if this coupling is
too heavy. either the wavemeter or the
oscillating circuit (or even both) will be

———

pulled somewhat out of tune. The effect
of this detuning will depend, of course.
on the degree of coupling and the type
of circuits involved. Working in con-
junction with a medium-power trans-
mitter and a superheterodyne receiver.
the writer was able (by ]udlcmus over-
coupling) to obtain overall variations of
nearly one division on the scale. As an
example—by overcoupling on receiver
and transmitter tests it was possible to
obtain a * 7 mc™ indication between 1.2
and 1.8 on the dial.

By using loose coupling, these dis-
crepancies can largely be avoided, but
when carrying out tests on the receiver.
not that the effect of tuning the wave-
meter to resonance may introduce pull-
ing between the RF amplifier and mixer
or mixer and oscillator. Close coupling
will almost certainly ensure this effect!
Despite these slight (and they are slight
for practical purposes) inaccuracies, the
curves shown will largely hold true pro-
viding the coils are wound identically.
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SHORT WAVES
AND THE AMATEUR

Discussing Interests, Activities and Scope

This informative article tells you in broad outline what is meant by
Amateur Radio, and covers in some detail the whole system under which

radio amateurs pursue their hobby.

Answers to all the problems

of the newcomer—and those of many more experienced amateurs,
too—will be found under the twenty or so headings into which the
subject divides itself by the natural sequence of the discussion.

HE term ‘ radio amateur,” as most

people are well aware, has gradually
come to be associated exclusnvely with
short-wave work. Presumably the keen
high-quality enthusiast, the model con-
troller, even the television constructor.
have equal rights to be known as radio
amateurs—but they are not. An
“‘amateur”—synonymous with a “ham”—
is one who is keen on short-wave recep-
tion and transmission. His main interest
is communication, preferably over
longish distances.

To analyse the whole vast extent of
his interests is a tall order, but it should
be possible in one comprehensive
article to give a fairly complete account
of his major activities. And this, for the
benefit of the uninitiated, is our attempt
to describe the somewhat specialised
world of radio in which our amateur
pursues his hobby.

Amateur and Professional

To some people it is strange that so
many of these short-wave enthusiasts
should call themselves ‘‘amateurs”
although they are engaged on a whole-
time basis in some branch of the radio
profession. It is a fact that quite a
large proportion of shortwave trans-
mitting enthusiasts are radio engineers,
servicemen, retailers or research workers
with well-known commercial concerns—
even including the BBC and the GPO.

The explanation lies in the fact that
Amateur Radio as a hobby is very far
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removed from any commercial form of
radio. One engages in it pure]y for the
enjoyment of buﬂdmg one’s own gear,
trying out one’s own aerial and control
systems, making one’s own contacts and.
in short, doing what one likes (within
the terms of the licence!)

To individuals engaged in almost any
aspect of commercial radio, it is nothing
but a complete change to be able to sit
down at home and talk. by means of
either key or voice, to someone in the
United States, South Africa or New
Zealand. Even if some little time has
to be spent on maintaining and servicing
the gear, there is quite a different feel-
ing about it! Improving the condition
of one’s own private possessions is far
removed from carrying out routine ser-
vicing on a commercial chassis belong-
ing to someone whom one will never
meet.

At the other extreme among the
amateur fraternity, there are, of course.
many thousands to whom it is their
only interest in radio. Insurance clerks,
grocers, postmen, stockbrokers and doc-
tors—practically every occupation or
profession is to be found represented
among the ranks of the amateurs. To
such, the hobby represents a complete
and absolute escape from the daily toil
and  responsibility. Usually, such
amateurs are no less capable than their
professional brothers, as, indeed. is the
case with most other hobbies.

So imagine an extremely mixed array,
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spread over some 250 different countries
of the world, comprising men and
women of every race, every creed and
every social stratum. All are able to
converse with each other in terms of the
common interest—Amateur Radio. Now
for what they talk about and how they
do it!

Call-Signs and Prefixes

Just as every commercial or service
wireless station in the world must be
capable of being instantly identified, so
with the amateurs. Every amateur (and
there are more than 100,000 of them)
has his own personal call-sign, usually
consisting of a figure followed by either
two or three letters. Ahead of this is a
* prefix,” consisting of either one or two
letters, which merely shows what
country the call-sign hails from. This
combination of prefix and call-sign con-
stitutes a * signature ” which is never
repeated : meaning that it is a complete
and sufficient identification of a par-
ticular amateur station. The writer’s
own call-sign is 6QB, with the prefix G
(for Great Britain); there are other
6QB’s, such as LA6QB (Norway),
SM6QB (Sweden) and ZS6QB (South
Africa), but there is no other G6QB.
Thus the system is kept in order, and
every amateur has his own individual
call-sign.

One slight deviation from this simple
procedure is perhaps worth a mention.
In the case of some British and American
possessions (and in other instances also)
the figure also forms part of the prefix
rather than the call-sign. Thus ZDI
represents Sierre Leone, ZD2 Nigeria,
ZD3 Gambia, ZD4 the Gold Coast, and
so on. “ZD?” alone does not tell you
where the station is located. On the
American side, KP4 is Porto Rico, but
KP6 Palmyra Island; KS4 is Swan
Island and KS6 American Samoa. But
still the complete call-sign, including
the prefix, remains unique to one par-
ticular station, and is complete identifi-
cation of who and where he is.

In the past few years the various
national licensing authorities have found
themselves running out of letters for
amateur prefixes, and a new hybrid has
come to be heard on our bands—a prefix
consisting of a figure and a letter,
instead of the traditional one or two
letters. Thus we have a prefix like
“4X” for Israel, and the stations have

call-signs beginning with the figure 4
also. The combination produces stations
signing 4X4BX, 4X4CL, and so on.
From Tunis we have a prefix “3V,”
giving 3V8AB, 3VBAN, and the like.
The latest of these is 4S7 for Ceylon.

In spite of all this, an amateur type
of call-sign remains easily recognisable,
and should there be the slightest doubt
about its status, there is always the
matter of the frequency on which the
station is heard, for the amateurs are
confined to a number of narrow bands.

The Amateur Bands

There was a time when the world's
amateurs used a wave-length of 1,000
metres! But those were the days when
anything much shorter than that was
not considered practicable for * wire-
less ” communication. Their next hunt-
ing-ground was on 440 metres, in among
the embryo broadcasting stations of the
pre-1922 era. Then, when broadcasting
started in earnest and mutual inter-
ference resulted, the amateurs were
moved down to the little-occupied (and
less understood) territory between 150
and 200 metres.

Contrary to the expectations of the
theorists, it was found that communica-
tion on these wavelengths was far more
efficient than on the former bands, and
the pioneering work of the amateurs led
to the establishment of commercial
stations on these * very short waves.”
Gradually the amateurs were allotted
shorter and shorter wavelengths to con-
quer, always with the idea that such
wavelengths would be of no use to
anyone else ; but, thanks to the experi-
mental ‘work of the early amateurs,
the whole short-wave spectrum was
opened up and the peculiar phenomena
of long-distance communication rational-
ised and understood. The story of the
discovery of short-wave radio is, in fact,
the story of the amateurs. Time and
time again they achieved the * impos-
sible,” simply because they were
amateurs and didn’t know it to be
impossible.

In the twenties the amateur bands
were centred around 175, 90, 45 and 23
metres, until an International Conference
straightened things out on a world-wide
basis and allotted the present bands
of 160, 80, 40, 20 and 10
metres (in 1928). Ever since then these
bands have remained, in greater or lesser
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LIST OF COUNTRIES BY PREFIXES

Correct to June, 1953

Sikkim

Tibet

Trieste

Pakistan

see YK

see OD

China

Formosa

Manchuria

Chile

Cuba

Tangier

French Morocco

Bolivia

Cape Verde Is.

PortugueseGuinea

St. Thomas and
Prince Is.

Angola

Mozambique

Goa

Macao

Timor

Portugal

Azores

Madeira

Uruguay

see 3A

Germany

Philippine Is.

Spain

Balearic Is.

Canary Is.

Spanish Morocco

Ifni

Spanish Guinea

Eire

Liberia

Persia

Ethiopia

France

Algeria

Madagascar

Kerguelen Is.

New Amsterdam

Corsica

French Togoland

French
Cameroons

FrenchWestAfrica

Guadeloupe

French
Indo-China

New Caledonia

FrenchSomaliland

Martinique

French India

French Oceania

I/ Trieste
JA

JAO

JY

K

KA
KB6

KCé
KC6
KG4
KG6
KG6l
KHé6
KJ6
KL7
KMé6
KP4
KP6
KR6
KS4
KS6

St. Pierre and
Miquelon
French Equatorial
Africa
Reunion
see 3V
New Hebrides
Wallis Is.
French Guiana
England
Channel Is.
Isle of Man
Northern Ireland
Scotland
Wales
Hungary
Switzerland
Ecuador
Galapagos ls.
Liechtenstein
Haiti
Dominican
Republic
Colombia
Korea
Panama
Honduras
Siam
Vatican City
Saudi Arabia
Italy
see MD4

. Sardinia

Sicily

see AG2

Japan

Iwojima

Transjordan

see W

see DU

Baker, Canton,
Howiand and
American
Phoenix is.

Caroline Is.

Palau Is.

Guantanamo Bay

Mariana Is.

see JAO

Hawaii

Johnston Is.

Alaska

Midway Is.

Puerto Rico

Palmyra Is.

Okinawa

Swan Is.

American Samoa
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KTi see EK

KV4 Virgin Is.

KWé6 Wake Is.

KX6 Marshal! Is.

KZ5 Panama Canal
Zone

LA Norway

LA Jan Mayen Is.

LA Spitzbergen

Li see SA

LU Argentina

LX Luxembourg

LZ Bulgaria

M1 San Marino

MB9 see OE

MDI,2  see 5A

MD4, M$4 Italian Somaliland

MD5 see SU

MD7 seeZC4

MF2 see AG2

MI3 Eritrea

MP4 Bahrein

MP4 Kuwait

MP4 Trucial Oman

MP4 Qatar

OA Peru

OD Lebanon

OE Austria

OH Finland

OK Czechoslovakia

ON Belgium

0Q5 Belgian Congo

0QO Ruanda-Urundi

00X Greenland

oY Faeroe Is.

(074 Denmark

PA Netherlands

PJ Dutch West Indies

PKl1, 2,3 Java

PK4 Sumatra

PKS$ Dutch Borneo

PKé6 Moluccas and
Celebes

PK6,7 Dutch New Guinea

PX Andorra

PY Brazil

PZ Surinam

SM Sweden

SP Poland

ST Sudan

SU Egypt

SV Greece

SV Crete

SV5 Dodecanese

TA Turkey

TF Iceland

TG Guatemala

Tl Costa Rica
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SHORT WAVES AND THE AMATEUR

LIST OF COUNTRIES BY PREFIXES

TI9 Cocos Island VP8 Graham Land ZCi see JY
TT Tannu Tuva . (Antarctica) ZC2 Cocos Is.
UAI Franz Josef Land VP9 Bermuda ZC3 ghristmas Is.
UAI, 3, VQ1 Zanzibar ZC4 yprus
4,6 f USSR (Europe) vy Northern ZCs British North
UA9, © = USSR (Asia) Rhodesia Borneo
UBS Ukraine VQ3 Tanganyika ZC6 Palestine
uQC2 White Russia VQ4 Kenya ZDi Sierra Leone
UD6 Azerbaijan vVQ5 Uganda ZD2 Nigeria
UF6 Georgia VQ6 British Somaliland ZD3 Gambia
uUG6 Armenia VQ8 Mauritius ZD4 Gold Coast
UHS8 Turkomen VQ8 Chagos Is. ZD6 Nyasalaand
UI8 Uzbek VQ9 Seychelles ZD7" St. Helena
[BAL Tadzhik VRI Gilbert and Ellice ZD8 Ascension ls.
UL7 Kazakh Is. ZD9 Tristan da Cunha
UMS8 Kirghiz VR1i British Phoenix Is. ZE Southern Rhodesia
UNIi Karelo-Finnish VR2 FijiIs. ZK1 Cook Is.
Republic VR3 Fanning Is. ZK2 Niue
Uos5 Moldavia VR4 Solomon ls. ZL New Zealand
UpP Lithuania VRS Tonga M Western Samoa
UuQ Lativia VR6 Pitcairn Is. zpP Paraguay
UR Estonia VSi  Singapore ZS1, 2, Union of South
VE Canada (including VS2 Malaya 4,5, 6 Africa
Labrador and VS5 Brunei Z52 Marion Is.
Newfoundiand) VS5 Sarawak ZS3 South West Africa
VK Australia VS6 Hong Kong ZS7 Swaziland
VKi Heard Is. VS7 Ceylon ZS8 Basutoland
VKIi Macquarie Is. VS9 Aden ZS9 Bechuanaland
VK9 New Guinea VS9 see MP4 (Trucial 3A Monaco
VK9 Papua Oman) 3V Tunis
VK9 Norfolk Is. VU India 457 Ceylon
VO see VE VU Andaman and 4X Israel
VP1 British Honduras Nicobar Is. 5A Tripolitania and
VP2 Leeward Islands VU7 see MP4 (Bahrein) Cyrenaica
VP2 Windward Is. w U.S.A. 7B see PX
VP3 British Guiana XE  Mexico 9S Saar
VP4 Trinidad and XZ  Burma Aldabra Is. 3
Tobago YA  Afghanistan Bhutan
VP5 Jamaica YI Iraq Clipperton is.
VPS5 Cayman Is. YJ see FU - Comoro Is.
VPS5 TurksandCaicosls YK  Syria Easter Is. Pre-
VP6 Barbados YN  Nicaragua Laccadive Is. fixes
VP7 Bahamas YO Roumania Maldive Is. > as
YS Saivador Mongolian Republic | notified
VP8 Falkiand Is. .
. YU  Yugoslavia Nepal
VP8 South Georgia YV  Venezuela Rio de Oro
VP8 South Orkney Is.  7A  Albania Tokelau Is.
VP8 South SandwichIs ZBi Maita Wrangel Is.
VP8 South Shetland Is. ZB2 Gibraltar Yemen J
degree, in the hands of amateur trans- shared with ship-to-shore telephony,

mitters.

But they are not by any means
exclusively amateur, especially the longer
wavelengths. The 160-metre band is

1953

lightships, trawlers and all manner of
other services; the 80-metre band is
shared with Service and commercial
stations of various kinds. The 40-metre
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band is not even *shared” — the
amateurs have been almost forced out
of it by broadcasting stations, but they
manage to retain their somewhat pre-
cartous hold and work " in the cracks”
between the high-powered stations which
make things so difficult for them.

The other bands are 20, i5 and 10
metres. and these three are, to all intents
and purposes, exclusive amateur terri-
tory. This is fortunate, for most of all
the long-distance work which is the life-
blood of Amateur Radio is carried out
on these three bands. The 15-metre, or
21-mc, band, was only opened to the
amateurs in 1952, aithough scheduled
for their use ever since the end of the
war. Work on that band is therefore
still in the embryo stage. and no one
yet knows quite what its possibilities
may be. but they are certainly interest-
ing.

How the Bands are Used

Each one of these bands of wave-
lengths has its own particular function.
All through the radio spectrum there is
a constant change in the characteristics
of the various wavelengths, and this
change is nowhere more apparent than
on the shorter waves. For the benefit
of the uninitiated, let us simply state a
startling fact: That at, say, 1 pm. in
England an amateur with a 10-watt
transmitter might put out a call on the
160-metre band. He would certainly
not make his signals heard over a dis-
tance greater than about 100 miles, and
that distance would be quite satisfactory
communication for that band. But the
same amateur, with the same transmitter.
might put out a similar call on 20 metres
or 15 metres, and would probably be
heard in.the U.S. or Canada—or at an
even greater distance.

So. to understand the use of the
various wave-bands, we must discuss
their particular properties. Al long-
distance communication on the short
waves is dependent upon *skip "—the
phenomenon caused by the emitted
waves travelling upwards until they are
reflected by one of the various layers
situated above the earth's surface. They
are bent back from this layer until they
strike the earth again at a distant poinf,
from which the waves may again be
reflected upwards from ‘the earth.
striking the layer a second time and
being reflected downwards yet again.
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All long-distance transmissions are
single-hop  or multiple-hop  signals,
bzcause it is not in the nature of radio
waves to bend themselves round and
tollow the earth’'s curvature. True.
there is a * ground-wave ™ which does
just that, but the distance which it will
travel varies with the wave-length, On
longer wavelengths the ground wave, if
the transmitter is powerful enough, will
cover hundreds of miles ; medium-wave
broadcasting reaches you by ground-
wave, at least in daylight. (When you
suffer from * fading,” after- dark, you
are the victim of *skip” —you are
receiving o waves, One of them is a
steady ground-wave, and the other is a
reflected wave, coming down from the
sky. and varying somewhat in intensity
and other characteristics. The mixture
of the two causes the fading that is so
troublesome at long distances after
dark.) But on shorter wavelengths the
ground-wave weakens very quickly and
does not travel so far.

Another complication now has to be
faced: that the manner in which the
all-important reflections from up above
take place is dependent upon the time
of day, the season of the year, the state
of the sun, and the wavelength con-
cerned. So the process becomes quite
tricky to understand and to forecast.

To simplify it for you. we will con-
sider only two kinds of reception—day-
light and after-dark. In daylight the
longer bands (160. 80 and 40 metres)
are  mostly confined to short and
medium-distance work. coming into
their own after dark. This applies most
definitely to the 160 and 80-metre
bands ; the 40-metre band is a kind of

- haif-way case.

The 20. 15 and 10-metre bands are
practically daylight bands, fading out
after dark. Again. this applies most
definitely to 10 and 15 metres. with the
20-metre band in a kind of half-way
condition,

So, putting the two previous para-
graphs together in another way, we can
see that if we want to cover a longish
distance (say anything upwards of 1500
miles) we could use 10 or 15 metres
during daylight, 80 or 160 metres after
dark. and 20 or 40 melres nearly all the
time;

Seasonal Changes
As the hours of darkness vary with
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the seasons of the year (and also, of
course, with the latitude in which we
are situated), the use of the various
bands to the best advantage has a
definite, though not very simple pattern.

The 40- and 80-metre bands come into
their own in the winter, when the hours
of darkness are long for us; likewise
the 20-, 15- and 10-metre bands, during
the same season, are more restricted in
their hours, since daylight fades quite
early in the afternoon and is late coming
in the morning. -

One of the accompanying Table
shows a very much simplified pattern of
the behaviour of the five * DX bands
in the United Kingdom at different
times of day. This Table is in two
parts, labelled ** Summer ™ and * Win-
ter,” but it must be appreciated that the
time-table is varying steadily all through
the year, and that a separate one shouid
really be given for each month. This
simplified version is merely to introduce
vou to the general behaviour pattern,
and is far from correct in detaiis.

Sunspots

We now come to another all-too-
familiar snag. The layers in the upper
atmosphere or stratosphere are always in
existence ; but they move about! Their
height above the earth varies, and their
condition for reflecting radio waves also
varies, One of the chief causes of these
variations is the radiation from the sun.
it is this which causes “ ionisation " of
particles in these layers, and it is the
phenomenon of ionisation which affects
the way in which the layers react to our
radio waves.

The reflecting layers (they are at two
main heights, but there may be three or
even four layers) are in a constant state
of turbuience, rather like roughish water
in a pond, and they are also constantly
changing their heights, not only with the
movement of the earth, but with the
rotation of the sun on its own axis, and
with a long-term (eleven-year) cycie of
sunspots. So our short-wave communi-
cation is always dependent upon what
we all cali “conditions,” and these con-
ditions do not vary in any simple
manner. The forecasting of the propa-
gation conditions has only recently
become organised, and it is an extremely
complex business.

To ail the above variables we must
add another. It is not possible to say

that at a certain time. on a certain
wavelength, it will be possible to com-
municate over, say, 5,000 miles. This
would imply that the possibility covered
every direction, and it certainly does not.
Contacts over a North-South path are
possible under much worse conditions
than East-West contacts. This is partly
because both ends of a North-South
path are in the same Time Zone ; in an
East-West direction we have to face the
additionail hazard of. one end being at
8 a.m. and the other at midnight (or, of
course, one end being 8 am. and the
other being 4 p.m.). - So that communi-
cation on a *“daylight™ band, while
feasible for one station, is impossible
for the other.

To avoid confusing the issue beyond
all explanation. we can relieve your
anxiety about all these variables by
saying that they do all condense down
into a kind of pattern of behaviour for
the various bands. Table I shows the
kind of communication that is possible
on a normal day, on five of the bands
concerned—80, 40, 20, 15 and 10 metres.
There is a certain amount of overlapping,
as you will see, but to maintain contact
with any part of the Globe for long
periods it is necessary to use all bands
at their most effective times.

So much for the natural hazards that
beset us on the short waves. They are
most important, and a fair understanding
of them is necessary before one can
make any sort of sense out of short-
wave work, whether it be just listening
to broadcast stations, foliowing the
amateurs. or actually transmitting.

The Amateur Set-Up

" For those who have evolved some
slight interest in the amateur fraternity
and are now at the stage of wondering
what they do and why they do it, it is
necessary to delve back into the history
of the movement. * Amateur” trans-
mitters were, originally, a band of
experimenters who were granted licences
to carry out their own scientific work in
the newly-discovered art of wireless
telegraphy. The early amateurs played
with spark coils, coherers, magnetic
detectors and all the familiar apparatus
of the old-time electrical laboratory.
Being amateurs in the strict sense of
the word—meaning that they were not
harassed by any commercial require-
ments and were free to go ahead and
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TABLE 1 (A)-SUMMER, 1953

|
Band EUROPE N. AFRICA ASIA | N. AMERICA S. AMERICA ! FAR EAST | AUSTRALIA NEW SOUTH
Middle East | PACIFIC ZEALAND AFRICA

! -

80 METRES | All Times | 2000—0800  0001-0400 | 2200—0800 | 0001—0400 | Improbable | 1800—2000 | 0600—0800.[ Improbable

— e —

[ i | 1400—1600 | 2200—0100
40 METRES || 0800—2200 | All Times |2300-0500 | 2100—0800 | 2300—0600 | 0001—0500 = 2200—0200 0600—0900 | 1900—2100

| ' | 0600—0800  0600—0800
20 METRES || 0800—-2000 | 0800—2300 | 1300-1800 | 1200—1800 | 1900—2300 | 1100—1400 | 1200—1400 | 0700—0900 = |700—2000

|

1S METRES | Erratic | 0900—1800 | 1000-1600  1200—1700 | 1200—1900 | 0900—1200 | 1000—1200 | 1000—1200 | 1400—1700
|

10 METRES Erratic | 1000—1500 | 1000-1400 Improgable 1200—1700 | lmprogable Improbable | Improbable | 1200—1900

Aj123100Y oIpvY

TABLE 1 (B)-WINTER, 1953

\ |
Band EUROPE N. AFRICA | ASIA | N.AMERICA | S. AMERICA FAR EAST AUSTRALIA NEW SOUTH
Middle East | | PACIFIC ‘ ZEALAND AFRICA

S ! I

% METRES | All Times | 1800 0800 2200-0400 | 2100 0900 | 2200—0500 | 2300—0200 | 20002300 | 05000900 | 20002300

‘ | 14001700 |
40 METRES || 0900—2100 | All Times | 1900-2400 2100--0900 | 1200—0500 | 0001—0300 | 1900—2400 0600--0800 | 18002200

20 METRES | 09001700 | 0900 1900 | 1100-1600 | 12001700 16002100 | 12001500 | 0800—1000 0700—1000 | 16001900
IS METRES | Erratic | 1000—1600 | 1000-1400 12001600 | 12001800 | 10001300 | 10001100 10001200 | 1300—1800

10 METRES | Erratic | 10001600 [Improbablel Improbable | 10001500 | Improbable | Improbable | Improbable | 1200—1700

axnft

These Tables give the approximate times in GMT when signals on the different bands can be expected

from the areas indicated. The Summer Season can be taken to be until mid-Octoher this year, and

the Winter Season from October 1953 until March 1954, As implied in the text, these are forecasts

based on reasonahle prohabilities, but they should not he read as firm predictions. All DX paths

are subject to numerous irregularities, so that the true picture can only be built up from the results
actually obtained.
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Throughout the country, there are many Club groups and local organisations devoted to the hobby
of Amateur Radio. Some of these periodicaily put on public demonstrations, or take part in local
exhibitions. This fine display of equipment was shown at the Morecambe and Heysham Hobbies

Exhibition, promoted by the Rota

Club of that area during April last, and the Stand pictured here

represents the co-operative effort of the Amateur Radio enthusiasts of the district. A live demonstra-

tion was given with a fully operational station working in the 80-metre amateur band, and many

over-the-air contacts were made from the stand during the run of the Exhibition. A special card for
G3BAP/A was minted for the occasion.

find things out just for their own edifi-
cation—they naturally did some uncon-
ventional things. These led to discoveries
of the type made by true amateurs in
any sphere—discoveries ‘of strange and
(then) unexplained phenomena which
have since become perfectly understood.
But the main thing to remember is
that the early amateurs were granted
their licences for experimental purposes
—not just for the purpose of talking to
each other if and when they could.
Indeed. in Great Britain the amateur
licence was an Experimental Licence
right up to September 1939, when they
were all suspended. Since the war we
have been licensed as amateurs with
permission and authority to communi-
cate, and there is no definite obligation
to carry out any experimental work.
The good old tradition. however, has
persisted, and thus you will find that
amateurs, all over the world, talk more

Piotograph : == Morecambe Visttor ™

about their home-built gear. their tests
and experiments, and. most of all. their
results, than about non-radio matters.
Thus they have acquired the name,
among the general public, of being a
group of people whose chatter is quite
unintelligible ; in fact. of being a some-
what eccentric or even freakish crowd of
fanatics.

This. admittedly, is just what they
sound like to the uninttiated. Nothing
could be less intelligible to the casual
listener than two amateurs discussing the
latest “mod ™ to some Government-
surplus gear (especially as many of them
use queer abbreviations and slang terms
unknown even in the radio industry!)
But it all adds up to a certain amount
of sense when you know the jargon.

A Typical Contact

Everyone visiting an amateur station
for the first time asks the same ques-
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tions: *“ How do you call somebody,
and how do you know he is there?”
The answer is that we only call some-
body if we do know he is there! The
good and considerate operator, whom
we will talk about for a while, will go
about things like this: —

Switch on and warm up. Listen
round, on the band on which work is to
be carried out. Note a station calling
*CQ” (universal radio abbreviation for
** all stations ”). Silently tune the trans-
mitter so that it is ready to operate on
the same frequency as the calling
station. When the * CQ " has finished
with the words “ G3XYZ ™ standing by,
or “ G3XYZ listening,” call him. If on
telephony, the form is *“G3XYZ.
G3XYZ, G3XYZ, this is G3ZYX,
G3ZYX calling” repeated, perhaps,
three times), concluding with *and
G3ZYX 1s standing by (or * listening,”
or ‘“over”).

Then, if the other station has heard
our specimen amateur, he will imme-
diately come on in reply to him, and a
two-way contact will result. This is not
a “duplex ™ contact, like a chat on the

telephone, as neither station can talk and .

listen at the same time. So the * over-
to-you” technique is used, with each
station transmitting for not more than
about five minutes at a time before
listening for the other's reply. During
the course of the contact. another
station or stations may want to break in
and make a threesome or foursome of
it (this, by the way, is a post-war habit
and perhaps not altogether a good one).
To do this without causing annoyance is
a tricky business and involves setting the
third’s man’s transmitter dead on the
frequency of one of the others, then
giving a quick call at the exact moment
when one of them goes over.

So, just as G3XYZ has said * G3XYZ
over for G3ZYX,” before ’ZYX has had
time to switch his carrier on, 'XYZ
will hear the third man (call him
G3YYY) say “And G3YYY is stand-
ing by on the frequency.” So the other
two will know that he is there and will
probably forge a place for him in the
scheme so that the three always work
round in the same order. Other stations
may join in from time to time.

Amateurs who favour these multi-way
contacts (and not all of them do) will
usually leave a pause for the express
purpose of seeing whether anyone else
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wants to break in. So you will hear
“ G3XYZ standing by for G3ZYX, with
a pause "—and a few seconds of silence
between transmissions, to give the
possible breaker-in an opportunity to do
$O. .
All this, of course. has dealt with a
typical contact on telephony. But rather
more amateur work is carried out on
CW than on telephony, and to cover the
entire amateur world you will doubtless
want to familiarise yourself with the
Morse code and its method of use.

A CW Contact

The procedure is almost the same.
Our specimen station will be found call-
ing CQ again, but. in Morse, he will be
sending “CQ CQ CQ de (from)
G3XYZ G3XYZ G3XYZ™ This will
be repeated three or four times, ending
with *“ AR (end of message) K (trans-
mit).” And the réplying station will
come up on, or near. the same frequency,
sending “G3XYZ G3XYZ G3XYZ- de
G3ZYX,G3ZYX G3ZYX ... AR .. K.
So ’XYZ now knows that the "ZYX has
heard him, is listening on the frequency,
and ready for a two-way contact. And
so it proceeds, with the traditional “AR
. . K instead of the “Over to You.”
There will not. in general, be breakers-
in on a CW contact, unless one of the
stations is in a particularly rare corner
of the world and countless other
amateurs are anxious to get him. In
such a case patience often runs out, and
the contacts must be cut very short in
order to give everyone a chance.

Operating sometimes becomes so
short-tempered that many stations can

. be heard calling the rare bird even while

he himself is sending, and the general
pile-up of jamming on his frequency is
one of the ‘problems that we have to
contend with to-day. But the average
CW contact is a simple two-way affair
and does not often turn into a multi-way
*net,” like a phone contact.

Translation Needed

Now we arrive at the stage which
baffles the newcomers. Whether the
contact is on phone or CW, many
strange sayings and abbreviations will
give the impression that Amateur Radio
is an esoteric hobby which makes sense
to none but the initiated. To a small
degree this is correct, but the codes and
ciphers employed are very simple, avail-
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Amateurs are ever resourceful. To get good radiation characteris-
tics when transmitting on the 160-metre band, it is desirahle to

have an aerial as high and as lon
Mass., U.S.A. lets hisupona k

as possihle. W1BB of Winthrop,
e-balloon (termed a ** Kytoon ')

and in this photograph we see him with the winch gear and the
radio-frequency matching and coupling unit in its weatherproof

hous

able to all and, really. quite sensible.

It may come as a shock to tune in
your very first amateur and to hear an
apparently sane and sensible human
being saying * Very glad to QSO, old
man, but you're only RS 4 and 6 with
heavy QSB and a certain amount of
QRM. The name here is Honolulu
America Radio Radio Yesterday . ... "

ing.

A translation of the above would read
* Very glad to make contact with you.
old man, but your signals are only read-
able with slight difficulty and fair
strength. with heavy fading and a certain
amount of interference. The name here
is Harry. . . . "

Most of us deplore the phonetic spell-
ing of simple words like the name, but
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that is the sort of thing you will hear.
and you may as well be prepared for it.
And. in particular, the use of place
names for phonetic alphabets is remark-
ably silly, but it seems to be a tradition
that has grown up in certain quarters,
and many of its devotees simply can’t be
made to alter their technique.

This is seen at its worst when used
for prefixes and call-signs. You may
switch on and hear “ This is Libya”

but actually you are hearing ** This
is leya America Number Five X-Ray
X-Ray,” or, in other words. LASXX.
a station in Norway and nothing to do
with either Libya or America. But there
it is!

e “Q” Code

The “Q” Code was devised for
general communication purposes and
contains a whole series of abbreviations
applicable to commercial radio. The
amateurs have, however, adopted it for
themselves (somewhat modified). and
you are almost certain to hear them
using the abbreviations shown in the
table of Q Code Signals.

There are many more official “Q”
signals, but the above are those mostly
used (and *intelligently misused” by
the amateurs. On CW they also use
several other recognised abbreviations,
most of which are obvious. such as
“Ur"™ for “Your”; Cuagn” for “See
you again,” “Tks"” 