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STROKE M ON THAMES

During an autumn holiday on the River Thames, GBACN/M and G3DNQ/M

cruised the area between Henley and Oxford and maintained contact with each

other on 432MHz and with many amateurs in the Thames Valley on 144MHz. The

photograph shows both boats moored at a rendezvous near Reading during the
holiday; GBACN/M on left and G3DNQ/M on right.

Photo: G3DNQ




NEW FROM

atronics

Introducing the most comprehensive R.T.T.Y.
TERMINAL UNIT you can, or indeed need ever
buy - the Catronics CT100

Inputs for:
Audio FSK signal in
Data in from V.D.U. (e.g. G3PLX)
TTY Keyboard or Tape Reader

Outputs for:
V.D U, or other TTL compatible equipment
TTY Magnet - single or double current
AFSK to drive Transmitter

Featuring a umque digitally controlled *Autoprint’ circuit which 1s a superior replacement for the "Antispace” and ‘Autostart’ facilities
found on some other terminal units, The terminal will ignore most CW and phone signals but will respond to a correct RTTY signal
Tuning correctly into an RTTY signal is made simple with a single 'correctly tuned’ LED plus an additional ‘Mark frequency’

indicator

The FSK demodulator circuit utilises a special ‘state-of-the-art’ system to give excellent performance and stability at low cost. The
demodulator is set 1o decode signals within 75Hz of nominal frequency i e 1200-1350Hz for space and 1370 -1520Hz far mark, when in

narrow shift position

The teleprinter imerface umit incorporates electronic ‘de-bounce’ circuitry to eliminate spurious switching from the Keyboard. The loop
supply is protected by a separate fuse and i1s suitable for drving all single current and double current magnets known to be available

Units are as follows:
CT100. Recewve only RTTY Terminal Unit housed in attractively styled metal
cabinet approx 9 by 7 by 23in with imegral mains power supply. Input sockets
tor AFSK and TTL. Quiput sockets for TTL drve to VDU
CT101. Hi-stability AFSK oscillator for transmission purposes. Qutput socker
fram oscillator suitable for diving hegh or low impedance microphone circuits
CT102. Teleprimter interface umnit. Input socket for Keyboard or Tape reader
Output socket for Printer Magnet

Uniis may be combined, eg a complete terminal umit for receprion and
transmission with tacilities for connection to Teleprinter is designed CT100/1/2

AMATEUR RADIO

BULK BUYING GROUFP

G3PLX RTTY VIDEO DISPLAY UNIT
(April 1977 Rad Com)
Complete Kit (excluding modulator, keyboard and
P.S.U.), £77.156
Set of printed circuit boards £14.85. Veroboards also
available at £4.30 each. Set of i.c.s including programmed

74188s, £56.15; 2513, £8.50; AY5-1013, £6.25;
2102-1, £2.85; SN74188, £3.40 each or ready pro-
grammed £8.20 per pair. TMHz Xtal, £2.85.
Flashing cursor kit £7.70.
Diode Matrix kit £11.50.
NOTE regarding PROM program: The PCB's and pro-
grammed PROMs supplied by us make use of a slightly
different program sequence resulting in different pin
connections to those published in the 'Rad Com’ article.
Whilst constructors buying PROMs and PCBs from us will
have no difficulty, those producing their own PCBs or
having PROMs programmed elsewhere should note this
important difference. A detailed modification sheet is
available with the PCBs.

MULTIMODE 1600 TRANSCEIVER

Special price for complete kit, £215.00.
Receive only kit also available, £191.00.
PCB, £10.50; QC1246AX, £31.50; less camer xtals, £27.50; XF9-E,
£33.75; XF9-M, £26.55; B545kHz Xtal, £3.00: 400ns delay line, £1.50;
MD108. £7.65; RS12V Relay, £2.25.

MiniKit 1 (contaiming all the above) £162.00.

MiniKit 2 (sermconductors) £64.50 or £29.85 (receve only)

MiniKit 3 (R's and C’s) £19.55

Units CT107 and/or CT102 may be added to the basic unit CT100 by the
customer al @ later date | required
VAT inclusive pnces are as lollows

CT100/1/2 Complete Terminal Unit £88.00
CT100 Receive only Uni £71.00
It ordered It ordered
with CT100 separately
CT101 AFSK Osciliator £8.00 £12.30
CT102 Teleprinter Imerace £9.00 £13.70

VHF

Plus delivery charge - £3.00 (secuncor)

COMMUNICATIONS

JUST PUBLISHED

the WINTER 1977 edition
which includes articles on
70em FM Transceiver (Part 3)
Gain from Yagi Antennas
28/1296MHz Transverter
1296MHz Preamplifier
Modular ATV Transmitter
10GHz Transceiver (Part 3)

Send £1.25 for a copy of this edition or £4.50 for complete
1977 volume
Also 1978 subscription: £4.50

VHF COMMUNICATIONS is the English language edition of the
German publication UKW-BERICHTE, a quarterly amateur radio
magazine especially catening for vhi/uhf/shftechnology. It is
published in spring, summer, autumn and winter

All special components required for the construction of the
described equipment, such as printed circuit boards, coil formers,
semiconductors and crystals, as well as complete kits, are available
for despaich direct from Germany. Many ol the printed circuit
boards, in addition 10 a few selected kits, are stocked in the UK. A
price list of kits and matenals is available — send SAE for your copy
ORDERS TO: VHF COMMUNICATIONS AT ADDRESS BELOW

All prices include VAT but please add minimum of 30p for post and
packing

DEPT. 804, COMMUNICATIONS HOUSE, 20 WALLINGTON SQUARE, WALLINGTON, SURREY SM6 8RG
Tel: 01-669 6700 Open 9am to 5.30pm Mon to Fri, 9am to 1pm Sat. Closed for lunch 12.45 to 1.45pm
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GHF Seunw
COMP LEVEL
1

What makes the TS8Z0 the finest HF transceiver availsble to the radio amateur? It's a
unique combination of the unoquallld design ability of Trio engineers togothu with thmr
determination to make every F ion on the both electrical and h
perform at the hluhul level of perfection. That they have achieved their aim is amply
by the aver ing demand for the TS820 all over the world.

The TS820 provides. in one pack ] plete all band HF station with several design
fuatures which are exclusive to Trio and make this transceiver the eader in its fiid, Let's
consider some of these more closely.

THE TUNING DIAL

Probably the most used control on any rig, bat so often lacking in attention to detail. The
common approach is to have two dials, one calibrated 0-100 KHz in 1KHz stugs. the other

practice, take the case of the VK3 who is 52 above the noise level and has just replied to
your call. You have settled down to listen when 19X YZ comes up 2KHz away and splatters
into your receiver passhand—so just turn the IF shift knob to move the passhand away
‘from him, and there is your VK3 still readable whilst 19°1° vanishes.

y also works with the CW filter fitted and it is then incredible, since you can
recaiver o the middle of a bunch of stations and by turning the IF shift knob, pick
them off one by one with no interference between stations.

This IF shift system is unique to Tric and must not be confused with *‘IF width'* tuning
using overlapping filters since this operates in a different fashion entirely, The “IF
widith’* system gives the operator a basic filter bandwidth of,  say, 2.5KHz for SSB and
then allows him to mske this gradually narrower by doublo mixing an overlap filter in the
IF. It has two snags, one in that you cannot move the IF passhand away from an

0-500 KHz in 100KHz steps. This means that the has to two
readings when trying to decide what frequency he is on.
Trio adopted a different system for the TS820 and the result is the twin disc monoscale
dial.

'I'Ins dsll rnda from 0- SW in lile steps and os you can see from the photograph, is
u know where you sre all the time, This is Trio attention to

detail.

PASSBAND TUNING SYSTEM
The insignificant little knob labelled *‘IF shift'* an the front panel of the TSB20, controls a
system which is such a powerful operating aid in today’s crowded bands that it has to be
used to be appreciated.

In effect, the IF shift system gives the set aperator the facility of moving the IF filter
with its'B pole selectivity, across the spectrum of signals appearing at the receiver mixer
output, and it operates without changing the frequency to which the receiver is tuned. In

signal aml sor.ondlf. the n\rulan filter rqmru the use of two mixers in the IF
chain which may the IF p the TS820 of course is truly single
conversion using unhpI one fully balanced receive mixer.

Perhaps a couple of diagrams will help in

"

the two

Interfering signal Interfering signal

in passband in passband
Move passband
oWy L Nothing you can
do to remove it

A -
OG>
I.LF.WIDTH operates by natrow-
ing L.F. passband but remaining
at same frequency. Little or no
rejection  of signals  within
passband,

I.F. SHIFT operates by retaining complete
passband width but moving it so as to
reject interfering signals
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DIGITAL READOUT SYSTEM

Sa often, the digital readout systems in transceivers do nothing more than count the VFO
frequency and present this as the operating frequency—usually the counter reads 0-500
and the MHz digits are permanently wired to the iteh, It looks impressive but is
usually inaccurate because it takes no account (a count?) oh never mind; of inaccuracies
in honcaﬂrna crystals or carrier oscillator frequencies. Let’s face it, there's hanﬂy B0y
point in having readout to 100Hz if the only thing you have to set the readout against is the
100KHz calibrator in the lmwu. but if you see a ""CALIBRATE"" knob associated witha
digital readout unit, it's a sure sign of just such a system,

Trio, of course, did the job correctly, and in both the TS520S and TS820, the digital
readout system measures all the pscillator frequencies trsod in the transceiver, does the
calculstions and presents you with your exact op dless of band,
mode, RIT shift or being on transmit or receive. It's lgnm typical of the Trio attention to
detail,

As a follow on to this peint, consider what happens when you change modes in a
transceiver. With the TS820, the carrier oscillator outputs are injected into the PLL
system so that changing from USB to LSB does not change your operating frequency. In
most other equipment, such a switch results in an operating frequency change of around
3KHz, and if in the same rig you have the simple so called digital readout system, that
system will insist that you have remained on frequency when in fact you are yelling your
head off 3KHz down the band.

From an ergonomic {lovely word that) standpoint, the TSB20 panel Iayonl further rrl!lcls
the Trio care in design. You will notice that the Is are very ged with
AF end RF gain controls on concentric shafts 8= are the mic gain and umlr controls, Two
more controls likely to be used together ara the IF shift and RIT—so they're arranged to
he lngmhar It .snsmis slmpln in description but look at some rigs where the controls are

ged in ¥ | fashion and you will see how difficult they could be to
operate.

Whilst looking at the knobs, you might care to mm:n lhll Trio_have provided, in
addition 10 all band 160-10m ge. an extra band, This is to allow for
the fact that at WARC, there may be additions or changes to the existing bands.
Looking ahead, the Trio design team made provision for this so there's no cause for
concemn if you own an B20 or 5205 but it may be an ides to check on the bandswitch of the
rig you just bought and ligure out where that additional 18MHz band will go!!

Trio metering in the TS820 gives you a complete picture of station operation, rm:lwdlnw
a3 it does, measurement ol PA HT (how else can you calculate your power) and alsc
compression level in dB so that you can set up the compression to suit your requiremants,
withour relying on preset control settings and gumwml

The fully variable, metered speech processor is a last-acting low-distortion RF
compressor as opposed to an IF clipping svmm which can mtrudnu unaccep table loss of
speech quality. Up to 40dB of c ilable without bl g the tops off the
PA tubes.

As a further aid to setting up the rig. Trio tn:ludu monitor facility which samples the
55B signal from the it IF chain and d | it to milow you to check the quality
of the transmitted signal.

When it comes to signal quality, Trio are the acknowledged |eaders. The years ol
experience in the use of proper PA tubes (61468 in the 820) have given them this lead and
the use of RF negative feedback around the PA and driver stages of the TS820 have made
the already excellent intermodulation performance even better. If you want to check how a
good signal should sound, just listen to a TS820, or a TS520 for that matter; don’t simply
take my word for it.

These notes give only a brief insight to the TS820 system. The entire transceiver is
designed with extrems skill and only the T$820 can provide you with the best possibla HF
transceiver around today.

To complete the description of the TS820, we should also cover the vitra stable PLL
system which gives single conversion on all bands, both in transmit or recaive modes; the
fully encapsulated VFO system; the automatic receiver audio bandwidth shaping to suit
the mode in use; the true FSK system buill into the rig with adjustable shift from 170-
850Hz; the silent PA cooling fan; built in 25KHz calibrator; provision for extra bands and
for fixed channel operation; dvanced noise blanker system; the switchabla time
constant AGC system; the “*“TUNE'* facility that you can use all day without damage and
no time limit; the front panel VOX controls; the digital hold facility: the provision of rear
panel connectors for every possible use, including transverter, linear, phone patch etc
Elc.

ACCESSORIES

To complete the :ulmn. l‘rlu offer a range oi accessory units wnh dnlnn engineering 10
match the 75820 The SP820 g speaker unit is unigue in having built-in
high-pass and low-pass audio lilter networks to assist you in digging out the last DXCC
contact. The SPB20 also has facilities for switching betwaen two rigs so that you can
make use of the speaker with your standby receiver or your VHF rig.

Finally, the specification which anyone can check at any time—these ligures are
correct and typical of any TS820. Let’s face it, most of the leading DX operators and
discerning smateurs are now using the TS820 Why not join the club and find out about
Trio quality and engineering?

SPECIFICATIONS

160 meter band 1.8t0 2.0 MH:z

80 meter band 3.5to0 4.0 MH:z

40 meter band 7.0to 7.5 MHz

20 meter band 14.0 to 14.5 MHz

15 meter band 21.0 to 21.5 MH:

10 meter band 28.0 to 28.5 MHz
28.510 29.0 MHz
25.01t0 29.5 MHz
29.5 10 30.0 MH:z

wwy 15.0 MHz {receive only)
A U X band uncommitted

Mode CW, USB, LSB, FSK

RF Input Power SSB: 200 watts PEP

CW: 160 watts DC

FSK: 100 watts DC

50 1o 75 chms. unbalanced

better than 40 dB (Mod. freq. at 1.5 kHz)
better than 50 dB (Mod. freq. at 1.5 kHz)
0.2 uV for 10 dB S + N:N or better

Frequency Range

Antenna Impedance
Carrier Suppression
Sideband Suppression
Receiving Sensitivity

Image Ratio 160 to 15 meter band: better than 60 dB
10 meter band: better than 50 dB
IF Rejection better than 80 dB

Within + 1 kHz during one hour after
one minute of warm-up, and within 100 Hz
during 30 minute period theraafter
55B: 2.4kHz (-6dB)/4.4 kHz (-60dB)
CW: 0.5 kHz (-5 dB)/1,5kHz (-60 dB)*
") with optional CW filter

More than 1.5 watts into 8 chms

4 1o 16 ohms (speaker or headphone)

3 wbes, 5 ICs. 30 FETs, 74 transistors,
165 diodes

120/220 VAC, 50/60 Hz or 12-13.8 VDC
{with optional Power Converter D5-1)
Power Consumption Transmit: 280 watts, Receive: 26 watts
Dimensions (W x H = D) 333> 153 x 335 mm

Weight 16kg

Frequency Stability
Receiving Selectivity

AF Qutput Power
Audio Output Impedance
Tube and Semiconductors

Powes Requirements

The AT200 aerial tuner is, as you can see from the photograph. a comprehensive contro|
cenire incorporating not only wide range matching networks for 160-10 metres but also in
line power metering, SWR measurement facilities and switching for up to three asrials,
any or all of which can either pass through the hing section or be d directly
1o the rig. The AT200 is of course suvited to any rig but matches the TSB20 and 520 series
equipment in size and style.

SP820 £36 inc. VAT AT200 £86 inc. VAT

SEE THE TS820 AT ANY OF THE BRANCHES LISTED BELOW

LOWE ELECTRONICS LIMITED

HEAD OFFICE:

119 Cavendish Road, Matlock, Derbyshire. Tue-Sat. 9am-5.30pm. Tetephone: 0629 2430 or 2817 9am-9pm. Telex 377482,

BRANCHES:

Communications House, 20 Wallington Square, Wallington, Surrey. SM6 8RG. Telephone: 01 669 6700—closed Saturday alternoons

27 Cookridge Street, Leeds, Yorkshire, LE2 3AG. Telephone: 0532 452657

Soho House, 362-364 Soho Road, Handsworth, Birmingham B21 SQL. Telephone: 021 564 0708—closed Mondays.

AGENTS:

John—G3JYG, 16 Harvard Road, Ringmer, Lewes. Sussex, Telephone: Ringmer 812071 (evenings and weekends)
Sim—GM3SAN, 19 Ellismuir Road, Baillieston, Nr Glasgow. Telephone: 041 771 0364 (evenings and weskends)
Alan—GW3YSA, 36 Pen ¥ Waun, Efail Isaf, Nr Pontypridd, Glamorgan. Telephone: Newton Liantwit 3809 (evenings and weekends)

FOR FULL CATALOGUE AND ANTENNA BOOK SEND 50p IN STAMPS

RADIO COMMUNICATION April 1978
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LOWE ELECTRONICS LTD

TR-7500
Why settle for anything less ?

7500

The TR7500 is the very latest 2 metre FM mobile to be introduced by TRIO
and will delight the swner with its combination of performance, reliability ana
unique design. It represents anothar step forward in the TRIO product line and
is designed to give you the very best FM transceiver available in its class.

Whatever you now own, or may have been thinking of buying, it would be
{oolish to settle for anything less than the TR7500

PLL Synthesiser. no crystals 10 buy. ever, with the TR7500 since the
operating frequencies are generated by a TRIO designed LS| phase locked
synthesiser. This provides 80 FM channels at 25 KHz spacing from 144-146
MHz, all 10 and ter channels. The channels are selected
by a single knob and no programmung s required from the user—just unpack
the rig. connect 12 volts de and you are on the air

Unigue display

TRIO attention to detail at its very best is shown in the method used 10
display the channel number. TRIO believe that ease of use is the prionty
consideration, and have arranged the large LED display to show the correct
channel number at all times. If you want to opatate an S24, tumn the channel
knob until the gisplay shows 24—simple isn'tit? Need R7? Turn the knob until
the display shows 7. There's no need to wonder “did | proagramme $24 into
channel 156 or channel 97"

Repeater operation
vailable a1 the touch of a front panel switch, Turn this 10 “N* (normal) and
you operate normal repeater with 600 KHz receiver up-shift. If you wish 10
listen on the input. turn the switch to *'S” (Simplex), and you are there — and
can operate simplex on the input frequency. Need reverse repeater? Tuin the
switch to “R” (reverse) and you operate with transmit up-shift of 600 KHz
This facility 1s most useful when you hear several stations calling into a
repeater with only one (of course) appearing at the output. Using reverse
repeater operation you can call into the pack 1o invite anyone to a simplex
channel for dwect QSO
Automatic tone burst is provided, with a front panel LED to remind you that
you have the tone burst on. Needless to say, the 1750Hz is generated by
TRID's unique tuning fork oscillator which guarantees spot on frequency at all
times and in all temperatures.

Performance plus
A combination of multi section helical filtering at signal frequency,
monaolithic crystal filters at 10.7 MHz, and sharp multi pole filters at 455 KHz

allows the TR7500 to keep on working under strong adjacent signal
conditions when other 1igs give up

The receiver performance for sensitivity 16 excellent. On the samples
checked so far, we obtain 12dB SINAD for a startling 018 microveits and
under mobile conditions, we copy repeaters in terrain which previously
presented real signal problems

The transmittar generates a true FM signal a1 10 7 MHz which 1s translated
directly to two metres in a fully balanced mixer system. This guarantees a
superbly clean signal with no unwanted multiplier products, and an all new PA
system wilh Hy devel d ors, gives rugged reliable power in
excess of 10 watis

As a final test for freedom from unwanted in band signals, we ran the
TR7500 at full output with a TST00G coupled to it on the bench. Tuning from
144-146 MHz on the TS700G. we found just one signal—the wanted one. It
was impaossible to find a single unwanted signal coming out of the TR7500
under these extremely severe conditions, Wideband checks using the analyser
revealed no spunous outputs detectable above noise level, At this point we
retired happy|

Attention to detail

As is woll known. TRIO introduced the since copied vanable power SWR
protection system, and it is of course lited 1o the TR7500 with an improved
high gain dec ampliier for tighter and faster control

High/low band change is by push buttan, with $- meter illumination colour
change to remind you of the band in use,

Another simple but typically TRIO thoughtful provision is the special
channel knob with a deep moulded indent at S0. You can set this vertical by
touch alone and can then count up the channels without even sesing the
channel display. Great when maobile and you need you eyes on the road

Finally the TR7500 with all its potent performance is packaged in a case nol
much bigger than a TR2200GX!

Accessories

The TR7500 s supplied complete and ready to use with TRIO quick release
maobile mount, microphone, power leads, comprehensive manual etc. etc
Nothing more to buy to own the best mobile/fixed statton FM rig on the

markat
TR7500 £225 inc. VAT
DON'T SETTLE FOR ANYTHING LESS

Noticed some smart remarks about “’CB operators’ and logbook entries last month; but when Joe says “‘lets
try $17°°, can you remember what frequency that is? CQ one four five point four two five, craaazy man. As
forlog books, it's time to waken up fellas, you only need to show “band in use’’, not frequency. You know it
makes sense (as someone once said).
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LOWE ELECTRONICS LTD

TS700G g426 inc. VAT (also including the matching VOX-3)

Say what you will, the TS700G set the standard for all other 2 metre all mode transceivers. A very
high standard which has yet to be surpassed. Full 2 metre coverage, VFO or 22 crystal channels,
all mode operation AM, FM, USB, LSB and CW. Mains or battery supply. Normal and reverse
repeater tacilities at the turn of a switch. Trio exclusive tuning fork access tone generalor with
fully auto tone burst. Best quality signal on the band thanks to TRIO design excellence in low
intermod amplifiers. It's simply the best rig that you can buy, and it's backed by the combined
reputations of TRIO and Lowe Electronics

15 Watts output; 0-25 microvalt sensitivity ; first class strong signal handling receiver; European
standard selectvity. If you haven't yet handled the TS700G, rush to one of our branches and be
prepared to be impressed. Send for full details now.

TR2200GX £139 (3 ¢h.) £168 (12 ch.) inc. VAT

This is the definitive 2 metre FM portable rig which has won praise from all over the world. Over
2W transmitter output with hed reduction 1o 400mW for local contacts. High gain receiver
with double IF filtering at 10-7MHz and 455kHz for razor sharp selectivity.

The TR2200GX s plied with all including the battery charger for the optional
Wicad battery pack. the removable telescopic antenna, the carrying case, the shoulder strap,
external power lead, microphone and handbook. Fitted with 12 channels, the price is only £160
inc. VAT, If you wish to stan out at a lower price, we can supply the rig fitted 3 channels for only
£130. With all its performance, the TR2200GX is a must for the portable operator, At the price, it
has to be the best around. Just look around at the next rally and see how many operators are
carrying them. Also available are o mobile mounting bracket a1t £9.70, & matching 10 Watt
amplifier for £45 and a flexible antenna. Send lor full details now

TR7010 £189inc. vaT

Work real DX with ease on 2 metie SSB and CW. The TR7010 combines a high performance
receiver with a 10 Watt ransmitter and provides mobile or fixed station capability at low cost.
Suppiied ready to operate from 144-1-144-34MHz, the TR7010 covers all CW, S5B and beacon
activity. 48 channels with 8kHz spacing plus VX0 and RIT provide continuous coverage.
Operation in any other parnt of the 2 metre band can be carried out by a simple crystal change and
no re-alignment is required.

Single conversion using an IF of 10-7MHz with a first class crystal filter gives outstanding
selectivity. Wide range amplified AGC and newly developed FET devices in the RF and mixer
stages allow maximum sensitivity to be used with freedom from overload due to adjacent signals.
The single itter using fully mixers generates a beautifully clean signal
with crisp audio guality

Join the $S8 gang and work real DX for £189. Send for full details now.

TR3200 £182 inc. VAT

The newest FM handy transceiver from 1he ever expanding TRIO range. Superb performance for
the 70cm operator with all the advantages of bility and TRIO reliability. 12 ch I
capability in the range 432-436MHz with 1hm channels fitted (SUB, 18, ZI}] Transmitter
output switched 2W/400mW and incorporating the exclusive TRIO 1750Hz tuning fork access
tone generator (does that mean you can ring for credit?) High gain 5/8 wave antenna for
enhanced performance on transmit and receive. S d withall yries as for the
TR2200GX and including the all imponant battery charger.

We have just received the first shipment of the VB3200 10W amplifier for the TR3200. Rather
more complex than the VB2200, the VB3200 also includes a switchabl ive preamplifiér.
Price .. . £85 inc. VAT. Send for details now.

TRIO PRICES—ALL OUR PRICES INCLUDE VAT (121%) WE DO NOT SEEK TO DECEIVE

15820 £645.00 TR2200GX (12CH) OTHER THINGS
VFO820 £112.00 TS700S £542.00 £169.00 T599S £383.00 ool §
DG1 £127.00 VFO700S £83.00 RA1 £6.30 S599 £10.00 Ol e e o
SP820 £36.00 TR7010 £189.00 MB1a £9.70 TL922 £697.50 31 iol0: G Whin
TS5208 £489.00 PS5 £58.00 VB2200GX  £45.00 HC2 LT R odhirie £
DS1a £40.00 TR7200G  £189.00 PS1200 £29.50 MC10 £0.00, Hy Suin . Bosses, Tob
VF0520S £94.00 VFO 30G4ON OFFERy TR8300 £227.00 MC50 RO N o 1
SP520 £19.00 TR7400A  £329.00 TR3200 £182.00 LF30A £17.00 NOtsimp vdsend pin
DG5S £132.00 TR7500 £225.00 VB3200 £95.62 BPF2A £27.75 ;“"I’l"‘f”?“ ’eq"?‘ our
T57006G £426.00 TR2200GX (3CH) R300 £184.50 PS6 8700
SP70 £18.00 £139.00 R599D £403.00 AT200 £80.00 MSOneEaG

LOWE ELECTRONICS LTD 119 CAVENDISH ROAD MATLOCK DERBYSHIRE
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South Midlands

ESTABLISHED 1958—20 YEARS

WAL s bl Dby

FT901DM

on/of switch), eic, elc.

-
FR101DD

THE FRG7. ANALOGUE OR SMC DIGITAL

The FRG7 is a general coverage solid state i with specifi 5
unparalleled in its price range. It uses a Barlow Wadley Triple-mix, diifi
cancelling loop for continuous, spin-tuned inclusive coverage of 05 to
30MHz.

The receiver is sensitive (0-5pV for 10dB, 5+ N/N({55B) and stable with AM,
S5B and CW modes catered lor. A three position audio filter, RF attenuator,
dial lamp conservation switch, recorder and phone sockets are fitted. It is
mains powered, but should the supply fail, or portable operation be required,
eight dry cells are automatically switched in.

FRG-7 Analogue Readout £145+ VAT SMC COUNTER £60+VAT  1he SMC. full specilication, internally mounted

The VFO is stable and linear (readout 1o 1kHz) external VFQ o1 crystal control can be selected with LED
indicators illuminated accordingly. Carrier level i1s adjustable for: tune up, AM and for CW operation,
whose performance with the semi break in keying, with side tone, and the optional filter installed in a high
arder. Linear and transverter provisions are made with sockets for: relay contacts, ALC output, aninternal
HT supplies. low level RF heater links and switches, etc. etc.

YAESU - the world’s leading manufacturer
S.M.C.- the largest Yaesu UK distributor

Join the winning combination:—=YAESU and SMC. Our two-year guarantee and a free "'24 hour"’
Securicor service are but a phone call away.

counter (easily installed in existing receivers)

. FRG-7 Digital Readout £199+VAT YHS55 Headphones £8+ VAT provides: a 100Hz readout (100 fold improve-

" YAESU sor HF from SMC

ment), flashing + digit (to indicate VFO over-
range) and adjustable gate time

THE FT901 - SIMPLY UNBELIEVABLE PERFORMANCE

160-10m. { + WWV Rx). 12and 234v. (PSU Built-in). SSB, AM, CW, FSKand FM (TX & RX). 180W. PIP, BOW. FI

Analogue 1kHz and Digital to T00Hz. Sensitive. JuV with AGC controlled Mosfel RF to push pull FET RF, Balance
active mixer, push pull IF amp. 1o crystal filter then noise blanker. Overlapping filters give continuously variable
selectivity 300Hz to 2-4kHz and fixed 600Hz, 2-4kHz, 6kHz and 12kHz (at 6dB). B0dB cross mod. rejection, 90dB
desensnisation immunity (at 20kHz off at 14MHz). Audio Peak and separate notch tuning. Negative RF feedback
on 61468 toroidal tuned output stage { — 31dB 3rd order). RF processor, VOX, Curtis electronic keyer, tune button
{10sec. on full power). PLL VFO with memory for any TX, RX or T/RX frequency. Modular plug-in construction,
permability tuning (for possible new band allocations) 25kHz calibrator, 20dB switchable attenuator, sidetone,
clarifier, advance noise blanker are all features of the FT901—The 1980's Transceiver available from SMC next
month. Coming are the Matching transvertors and phase lock loop synthesised external VFO with scanning facility

THE FT101E-COMPLETE HF STATION .

THE MOST POPULAR RIG IN THE WORLD i Y
The FT101E a complete mains or 12v DC station contained in a compact 30Ib package, 260W. P.1.P. of - e
SSB (with in-built RF speech processor) 180W, CW and 80W of AM 10 10 160m (incl) 10MHz RX), The
sensitive and selective (permeability tuned RF stages and eight-pole crystal filter, receiver offers:
threshold adjustable noise blanker, switchable 25 and 100kHz calibrator, +5k clarifier (with separate

The FR101 series of de-luxe Communications Receivers

The FR101D (de luxe) wide coverage (23 [from 1:5MHz] 500kHz bands + 4 and 2 metres) receiver. Analysis
of the signal path shows: 0-20dB switchable attenuator, two section permeability tuned input filter, Mosfet
R.F. stage and mixer (crystal controlled), three section top coupled bandpass filter, no gain at first IF, IC
balance mixer, 20kHz wide crystal lilter, shunt diode noise blanker, single FET buffer stage. AM, CW or SSB
(RTTY) filter, appropriate detector and audio stage. Add to this, two excellent VHF converters, squelch, FM
detector, 1kHz readout, excellent stability, TX monitar centrol, crystal control facility, switchable AGC
transceive capability (FT or FL101) and that digital readout options are available of this (de-luxe) or the
standard (less the plug-in optionals of converters, broadeast band crystals, filters etc) version truly an
“apparatus communications sine fils" extraardinary.

FOR MEW 23 PAGE STOCK LIST, YAESU CATALOGUE, Etc. (A4) S.A.E. or 30p STAMPS

SOUTH MIDLANDS CO

OSBORNE ROAD, TOTTON
SOUTHAMPTON. SO44DN
Hours of business:

9-5.30; 9-12.30 Saturday

M_ MUN ICATIONS LTD. EVENINGS—AGENTS—ALL QTHR
@ﬂ?

Head Office, Showrooms G3ZUL Stourbridge (03843) 5917 Brian Kennedy
Cables: Aerial Southampton GMBDOX B. of Allan (078683) 3223 lan McKechnia
Telex: 477351 SMCOMM G GW3TMP Pontybodkin (035287) 846 Howarth Jones
Tal: Totton (04216) 7333 (3 lines) GI3WWY Tandragee (0763) Mervyn Andersan

274

RADIO COMMUNICATION  April 1978



Communications Ltd (/4 /

OF PROFESSIONAL EXPERIENCE

VHF -SSB?-FM?-CW?-AM?
SMC - FOR CHOICE
THF FT221R MULTI MODE FROM YAESU

The FT221R. The multimode USB, LSB, AM, FM, CW (with semi-break in and side tene). 2m
transceiver offering the choice of phase locked VFO or 44 crystal channels, simplex or repeater (600Hz
up and down shifts), with unique “double push” auto tone burst, mains or 12v (3A) operation,
excellent selectivity SSB 2-4kHz (1:7:SF) or FM 12kHz. Front panel adjustable VOX and mic gain, &
calibrator (1MHz = 10}, 1kHz readout and linearity, sensitive squelch, clarifier with IRT and IRT with
ITT (makes FSK easy), switchable S and centre zero tuning meter, noise blanker, serviceable plug in
boards all contained in 113" (14") % 5" x 113", 22Ib rigid package. 600kHz and 1-6MHz shifts over
4MHz.

W rr2zim FT221R £357 + VAT YCZZ1 £72 50+ VAT MANUAL £9.00

YAESU e

SCANNING DIGITAL 1l from KYOKUTO

The Digital Il offers complete SkHz step coverage across 'wo metres and now with the
Scanner 33, 25kHz channels from 145MHz upwards covered in around 10 seconds. It
offers full lock and lockout on all channels. The scanner stops on a required channel for
10 seconds, then unless locked moves on. The bright digital readoul comes from six
seven-segment LEDs.

Selectable 10 or TW output for simplex or duplex (up and down shifts), across 144-146
{RX 1o 143MHz) from a tiny 63" x2"x 73" Easily underdash mounted with the “——————
supplied mounting bracket, or slipped in place of the broadcast wireless DIGITAL 11 £235 SGMIHEII £49.50 {+VAT 123%)
Forstrong handling, and low noise the RF mixer, first IF (16-9MHz) second mixer (and LO) are all FET's. The front end is tuned by varicaps by the DC output of
the PLL with superb selectivity Drowded hv a 15-pole uSi\Hz at —6dB + 15kHz at —70dB). Ceramic filter. LED lamps indicate if the PLL in unlocked or the
squelch open. The VCO is di y mod d (for fingly linear deviation). Unitary 6 circuit block construction (for serviceability and screening). Selective
calling socket.

FOR VHF MOBILE THE FT227R FROM YAESU Ex STOCK £172+ VAT

The new FT227R uses a “single knob” tuned digital synthesizer employing a photoelectric sensor or an optical
coupled system which eliminates both noisy, unreliable rotary switches, and crystal banks

Full coverage of 2 metres in SkHz divisions with a + 600kHz shift plus a memory feature which permits recall of any
entered frequency or particular offset.

Bright large. digital readout gives unequivocable readout of the frequency in use. The receiver offers O-3uV (for
20dB S+ N/N) sensitivity into a -+ 6kHz (at 6dB) bandwidth whilst mainaining a remarkable immunity to overload
and image problems. The 20W DC input transmitter features Hi/Low power outputs, AFP tone burst on repeaters
and an out of band inhibition trip, etc.

FT227R
KYOKUTO D E NS H I The 2015 transceives across 144-146 (RX 10 149) MHz in SkHz steps tuned by coaxial switch
SCANNING FM2015R §ospedsi0ands .

A major feature is the four-channel RAM memory (with an internal Ni Cad back up) which may
be programmed direct from the front panel by simply dialling in a frequency, no screw drivers, no
soldering irons. no fuss. Frequencies can be recalled from the memory instantly or they may be
scanned in either of two modes:—searching for a vacant or an occupied channel, five split
(including + and —600kHz) for repeater or transventor (even triplevertor) use, Multipurpose
tone burst, RIT (centre off with “click™), modular constructions, centre zero meter, accessory
socket, mounting bracket, microphone etc., are all provided. The sensitive receiver is varicap
tuned by the DC level of the PLL. IFs of 16:9MHz and 455kHz provide high image rejection and
good shape factor 2:1 a1 70dB (12kHz BW). In the transmitter, modulation is applied directly 1o
the VCO (far the ultimate in fidelity), auto power contral and varicap tuning keeps power output
constant at band edges and spurii way down. Ex-STOCK. £2454 VAT (123%).

VHF HANDHELD VHF Monitor Receiver

KEN KP202 TRANSCEIVER (+VAT Price) MASTER SEIWA MR2 AND MS2 ( + VAT prices)

144MHz, FM, 2W of RF and IW ol audio CHARGE Ideal for the SWL, the YL or even the XYL as the .
Immunity to breakthrough _ BANK OF monitor receiver to keep you in touch. Tiny (23" >
Peflnrmance to rival all walkie-talkies and many 2 AMERICA =13 x 45") and light (8oz) slip into your pocket

mobile INTERBANK or anto your belt with the optional case. Sensitive

C/wF plug leather handle/whip case and teles- VISA CARD double conversion superhet with 12kHz band

copic whip. width, auto squelch, and generous audio output

Fitted six channels S20 and S21 plus choice S— c/w Nicads, Mains Charger, Earpiece, Antenna

from S (21, 23, 24, 0) CARD NUMBERS MR2(4) 70MHz 12 switched channels £53.00
R(3.4,.5,6.7) . . .£114.60 ACCEPTED FOR MRS 144MHz 12 switched channels £53.00

R channel only crystal tone burst . .. £10.00 NO-VAT EXPORT MS2 144MHz 4 scanning channels  £62.00

Flexible stubby antenna .. .. .. £5.95 Leather Case £1.90 Crystals each £2,00

Case . R I K]

F 10 UHF adaptor .. .. £1.68 NEW UHF FM AND VHF AM MODELS NOW

Nicads oo £9.00 AVAILABLE. SAE FOR DETAILS.

Base charger KCP2 ce ae ee oo B1278

Ptease turn over for a small selection of aerials and accessories

P S.M.C. (Jack Tweedy) LTD NORTHERN (LEEDS) BRANCH S.M.C. (Jack Tweedy) LTD
Access Roger Baines, GIYBO The Chambers, No. 3 The Parade Jack Tweedy, G3ZY

| 79 Chatsworth Rd, North Lane, Headingley, Leeds Ham Shack, Roughton Lane,

i Chestarfield, Derbyshire Tel: Leeds (06532) 782326 Woodhall Spa. Lincolnshire

l Chesterfield (0246) 34982 Open 9-5pm Tues-Saturday 9-8pm Thurs. Woodhall Spa (0526) 52793

= 89-5Tues-Sat 9-5 Tues-Sat (+ appt)
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SOUTHAMPTON S04 4DN
Leeds, Chesterfield, Woodhall Spa. Agents GM, GW, Gl etc.

SOUTH MIDLANDS COMMUNICATIONS LTD.

OSBORNE ROAD, TOTTON Cables: Aerial Southampton

Telex: 477351 SMCOMM G

Tel: Totton (04216) 7333

HY GAIN HF RANGE (car exra) VAT 123%)
BN8E £12.60 TH2MKII .. £104.50
103BA £48.50 TH3 Jnr. .. £108.00
153BA £59.76 THBMKIIi .. £149.00
203BA £111.95 THEDXX . £179.00
402BA £149.50 HY QUAD £162.00
18V . £26.50 DB1015A £109.50
12AVQ £35.50 1BAVT/WB £72.40
14AVQ £49.560 18HT £184.00

SMC TRAPPED DIPOLES (Past 45p) VAT 123%
SEO00W P.LLP14SWG .. £19.60 P500W P.IP. Cu/Terylene braid
HPIK P.LP.14 SWG . £21.76 c/w 750t leeder, elc £21.76

JAYBEAM 70 (4m), 184 (2m), 432 (70)
VAT 125% Carriage about £1.00)

D5/2M . £12.10 PBM10/2M £22.35
08/2M . £16.20 PBM14/2M £27.70
SXY/2M .. £14.20 D8/70 £13.76
BXY/2M .. £17.70 PBM18/70 E£16.50
10XY/2M £28.40 MBM48/70  £19.25
5Y/2M £8.85 MBMB88/70 £25.75
8y/2m .. .. €8.90 12XY/70 £25.46
10Y/2M . £18.95 4Y/AM £11.28
14Y/2M .. £24.35 PHM70 5.2
Qda/2M .. £14.50 PMH2/0 £4.50
as/2m .. £19.30 PMH2/8H .. £6.05
D15/23 .. £20.50 CB/ZM £27.50
BANTEX vHr wHiPs
(Carriage 90p) VAT 123%
B5 § 146MHz .. £72.20 70} 3 70MHz .. £4.00
BGA L.g. & 2m fibreglass £8.75 Trunk Lip Mount £5.75
BGA 554 2m siainless £8.50 Magnetic Base Mount £9.05
B5U § 432 MHz £5.00 Stan'db. unwan:ed deduct £0.50
144 } 145FG or 55 £3.50 UCL Mid loaded . . .. £8.00

COAX PLUGS (Post and Packing extra) VAT 8%

PL259 Standard UHF plug £0.48 S0239 2.hole socket £0.37
UG175 Reducer UR43/76 £0.12 50239 4-hole sockel .. £0.40
UG176 Reducer UR70 .. £0.12 258 Back to back female .. £0.80
PL259R Reducer plg. '58 .. £0.56 Back to back male £1.20
PL259S “Solderless” UR76 £0.561 T Adapt (2FIM) £1.20
PL259S “Solderless” URET £0.51 'T" Adapt (3F) .. £1.48
PL2539F Push fit UHF . £0.69 Angle 90° (IM +IF) £0.50
239 Socket to Phone/car .. £0.60 239 Socket to 36mm jk .. £0.70
CABLES RF FEEDERS (Carr. extra) VAT 8% per yard
URE7 50 ohm Heawy.. . 39p UR39 75 ohm Medium 24p
URST 75 ahm Heawy .. 1.29 73278 ohm Distribution .. 20p
75 ohm Flat Twin 10p UR43 50 ohm Solid Cant. 16p
300 ohm ribbon 12p UR76 50 ohm Strand Cent.  33p

ANTENNA ROTATORS CDE & STOLLE

Camiage (BRS or post) FREE. Securicor delivery £1.50
extra (mainland), Rotators supplied complete with approp-
riate control and box instructions.

ROTORS
AR20 Light VHF/UHF

CABLE per yar
5 core AR30/40/33/2010 £0.22
8 core CD44/Ham Il .. ..

MOSLEY TRI’BAND BEAMS (Carriage £3.50) VAT 123%
TA33 3 ele. 200W RMS  £86.00 TA322ele. 300WAM  £64.00
MUSTANG 3 ele £118.00 MUSTANG 2ele. 1kW  £96.00

GEM QUAD FIBREGLASS (Carriage £2 - £9) vrrzz;%

GQ2E 2 element . £119.00 GO4E 4element., .. £238.00
GQ3E 3 element . £178.00 Ck1Q 1 ele. Conv. kit £58 00
G WHIP HF MOBILE (Carriage 90p) VAT 123%

Tribander 10-20mm (4 LF) £17.50 LF40. 80 or 160 £5.256
Multimobile 10/20 +MM £20.52 MM40, 80 or 160 . £5.25
Flexiwhip 10 (+ FF) . .£12,50 FF15, 20, 40,80 0r 160 .. £5.25
Basemount §* hole rnuum £3.00 Telescopic whip for coils .. £2.00

VHF ANTENNAS FIXED OR MOBILE - PROFESSIONAL AMATEUR - PMR and MARINE

SMC-HS VHF Antennas
(VAT 123% Carr. 95p) 4
250-29 or 145MHz:—
14 effective DC short snap mount, } {
matching transformer shock spring. { s
1apered whip, ¢/w 121 cable and PL259 £11.75
260, 70 or 145 MHz:— !
High gain, gutter mount. Tapered coil
and whip, 80* spring fold over joint

GDX1. 80 1o 480MHz continuous £17.15

Omnidirectional discone 3dB3 .. .. £35.50 o
25 Trunk lip mount for snap base £2.95 "‘ a.'
265 Gutter clip adj. angle .. . £3.95 £

111 Gutter clip base ¢/w shock sprmg. St R
10ft cable, PL259, etc .. . £4.95 150 260

VHF WATTMETER AND LOAD

;?n 5(:-150 MHz SWR +3% (1o 3:1) 20 & 200W FSD (£10%) 61"«
¥ (43)"

FSEDZMZP&P 85p +8% VAT £22.50

30W peak 15W cont. 50 ohms PL259 VSWR 1-2:1 a1 150 MHz.

DL20 P&P 25p+ 8% VAT £4.75

COAX (Cable and Connectors) - Insulators — Wire - Rigging - Fittings, etc

WIRE & BRAIDS (P &P exva) VAT 8% per yard
14 SWG Hard capper ‘£0.11 BRAID. Copper terylene .. £0.13
7/036 Cad. copper . E0.14 1001t Soft strand r £3.20
7/044 Cad. copper £0.20 7/029 Softdrawn .. .. £012

AERIAL INSULATORS vAT 123% (Post and Packing extra)
. £1.15

SMCP2 3" polyprop .. £0.37 SMCPI 83" polyprop ..
3" Porcelain. . £0.38 15" porcelain egg . £0.33

DIPOLE CENTRES (Post and packing extra) VAT 12,%85
€3

AJU Polyprop c/w ¢Iamp £0.86 CCJ2¢/wplug, atc ..

Porcelain (twin flat) . . £0.38 CCJ1 Heavyduty ~ .. .. £6.95
LIGHTHAPS(p&p) 40p VAT 12%

WHITE standard, 500W £3.95
BLUE high power. 1TkW £5.75

£34.00
AR30 Light VHF/UHF £41.00
AR22 VHF Light HF .. £43.00
AR40 VHF Light HF £47.50
AR33 Deluxe control '40  £569.00
BT1 Medium duty £79.50
CD44 Medium duty ..  £85.00
HAM Il Heavy duty .. £129.00
2010/220 Automalic .. £43.60
2030 Memomatic £48.00
BEARINGS
CD562 CDE (2" and 1§7) .. £5.00
- S
ARDIS0 AR08 ARLIOR AK121 CDE to Versatower  £3.60 e

£0.35 At _ Rotators 124% Cable and delivery 8%

SMCYOURSINGLE STOPSOURCE - FORHF AERIALS and:
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NEW! ACTIVE REGEIVING ANTENNA

A COMPACT INDOOR ACTIVE DIPOLE FOR 60kHz to 70Mhz
MODEL AD170 Continuing our policy of constructive innovation we are proud to introduce what we think is the first broadband active
dipole antenna at a price which puts it within easy reach of the Radio Amateur or short wave listener.
The Datong Active Antenna is designed for indoor mounting only butin all electrical respectsit is in the same league as the active antennas
the professionals use, and for which they pay prices comparable to a complete amateur bands transceiver.
The same performance advantages which make active antennas attractive to professionals make Model AD170 especially attractive 1o the
amateur, They include:

4% Ultra broadband coverage from 60kHz to 70MHz.

“ Ideal for remote mounting (e.g. loft or attic) since notuning
adjustments are required,

% Only 3 metres long yet signal-1o-noise ratios in the LF and
HF ranges are comparable 1o those from much larger
conventional antennas.

¥ Uniform sensitivity over the full frequency range minimise
receiver intermodulation effects.

+ Balanced dipole configuration gives choice of polarisation
plus useful directivity and eliminates dependence on
ground plane or earth connection.

% No need for expensive accessories such as antenna tuner
units or matching units.

Although active antennas give lower signal strengths than
canventional antennas, received noise levels are also lower and
therefore signal-to-noise ratios are comparable when used

E \
with modern sensitive receivers.

Model AD170 is supplied fitted with PL259 coaxial output plug and complete with the accessories shown in the illustration, i.e. interface
unit, head unit, 4 metre coaxial connecting cable (extendable if necessary). two 1:5 metre dipole elements, spare jack plug. A separate DC
power supply is required (12v, at 80mA) and this plugs into the interface box and feeds the antenna via the coaxial cable. A suitable mains
power unit is our new Model MPU., (See special package price below.)

RF SPEECH CLIPPER
MODEL RFC

Processes speech as a S5B signal at

FREQUENCY-AGILE AUDIO FILTER
MODEL FL1

A versatile bandpass or band-

reject filter with fully vanable

bandwidth and cenwre fre-

quency plus wunique search

/lock ftrack capability for auto-

) matic removal of heterodyne

" d whistles. Improves reception of

CW, RTTY, and SSB. Connecis

between receiver and
Ioudspeaker

‘B0kHz to increase its ratio of average
1o peak levels without adding har-
monic  distertion.  Improves talk
power of SSB, FM, and AM trans-
mitters without increasing the peak
transmitted power. Connects be-
tween mictophone and transmitter
(See articles by Dr D. A Tong
Wireless World, Feb. 1875, 79-82

and Oct. 1976, 77-81)

MAINS POWER UNITS
MODELS MPU & MPU/1

Good quality mains adaptors designed and maden the
UK specifically for use with our products. The un-
stabilised output is suitable for Models FL1, AD170
and UC/1 when using 240v AC mains and for FL1 and
AD170 when using 220v AC mains. MPU has a built-in
13 amp lused mains plug while MPU/1 has an 18 inch
long mains lead

UP-CONVERTER MODEL UC/1

Adds full receiving coverage
from 90kHz to 30MHz to exist-
ing receivers of lransceivers
. wning 28-29MHz ot
144-145MHz The full range is
covered in 30 1MHz wide syn-
thesiser controlled segments
Also works as a two-metre con-
verter Connects between re- When ordering please specify whether output plug is
ceiver and antenna. required to suit FL1, AD170, or UC/1
PRICES: (NOTINCLUDING VAT):AD170£29.50, MPU and MPU/1 £5.50, AD170 + MPU or MPU/1 special package price £33.00.
FLI £63.00. UC/I £105.00. RFC £40.00, RFC/M £21.50 (PCB version of RFC)
All prices are subject to VAT at 123%. Prices include delivery within UK. More data on any product plus complete price list
showing accessory leads, etc, available on request

DATONG ELECTRONICS LIMITED

Spence Mills. Mill Lane, Bramley, Leeds LS13 3HL Tel: Pudsey (0532) 552461.
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PAUL
G3VJF

ICOM

FOR QUALITY

SUPER-SCAN

OFFER A SUPERB RANGE OF TRANSCEIVERS FOR THE SPRING

Apart from the IC-701 all are available ex-stock and delivery is free

1C-240 Think of the features you would instal in @ mobile to provide a
combination of optimum usefulness AND SAFETY. You will probably
come up with the following requirements;

1 Easy channel selection with minimum knob twiddling—yet with all the
normal FM channels available

2 A fully automatic tone burst which operates only in repeat mode with
NO buttons to press either on the ront or on the back of the set

3 Instant reverse repeat at the [lick of a switch without any re-tuning or
memaory programming.

4 A very sensitive recewver with a spurious response perfarmance far
better than the average and a very clean transmitter with excellent clear,
crisp i’nodu!almn (We measured a sensitivity of 0-1pv pd for 10dB
sinad

5 A reasonable price—but (more impartam) a quick, reliable after sales
samvice.

COMPARE THIS LIST WITH PREVIOUS ADS FOR VARIOUS

TRANSCEIVERS AND YOU WILL SEE THAT THE 240 WINS

1C-202

£162 inc. VAT

EVERY TIME:

alone £179
inc. VAT

«qic-202
1IC202 The 2m SSB/CW ponable which is clean
enough 1o use as a prime mover 1o diive a linear. The
VX0 gives continuous coverage overthe ranges 144:0-
144-2 and 144-2-144-4 The coverage can be extended
with extra crystals switchable from the front panel. This
isthe ideal set to buy if you are thinking of sampling the
delights and advantages of S5B on 2m as it gives full
coverage of the SSB and CW portions of the band with
easy, continuous tuning.
Now available ex stock, delivered free for £162 inc
VAT,

Ic-215 P>

IC-215 By far the best 2m FM ponable on the market—
with more power (3W) than most and batteries saome 4
umes as big thus giving a reasonable period of
operating use. Add to this the superb, clear modulation
for which ICOM are so famous and a good receiver,
plus a sohd, reliable construction and you have really
good value for money

Total channel capacity =15

Channels fitted = 9(520, 522, R3, R4, R5, A6, R7, RS,
R3)

Now available at the special offer price of £148 inc
VAT and delivery.

AGENTS (PHONE FIRST—AIl evenings only except Norfolk and Burnley)

London—Terry GBBAM (01-556 9366) Scotland—lan GMBDOX (078683-3223)

Tony GW3FKO (0222 702982) Burnley— (0282 34841) Midlands—Tony G8AVH (021 329 2305) MNorth West—Gordon G3LEQ
(Knutsford (0565) 4040) SHOP: Thanet Northern, Wombwell, Barnsley, S. Yorks, (0226) 756229

H.P. TERMS AVAILABLE

FOR ALL MAIL ORDERS AND SALES DURING BUSINESS HOURS
YOUR SOLE AUTHORISED UK IMPORTER FOR ICOM

THANET ELECTRONICS

143 Reculver Road, Beltinge, Herne Bay, Kent (02273 63859)

1C-240

Norfolk—Ted G3FEW (05088 632) Wales—

i SUPERSCAN £77.63 inc. VAT
{fitting £6.00 extra)

[

A IC-215
i £149 inc. VAT
and delivery
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THANET FOR SERVICE GAELP

WITH THE TECHNICAL KNOWLEDGE AND EQUIPMENT TO
SERVICE THEM PROPERLY BOTH BEFORE AND AFTER SALES

IC-211E v
£529

Giving you FM/CW/USB/LSB, all produced from the amazing
ICOM synthesizer and patent LSl chip. Frequency read outis 1o the
nearest 100Hz and it 1s amazingly stable and accurate. You can use
the two frequency stores as separate VFOs or for any repeater shift
required. The tone burst is automatic, of course, and reverse repeat
is available at the flick of a switch, Add a keypad (we will give you
the circuit to make your own or you will be able to buy one shortly)
and find a new facility which 1s quite impossible with old-
fashioned rigs. The original waiting list has now been dealt with
and you can now have one from stock

IC-245E csoca S A

This truly amazing little box gets you
mobile on FM, USB or (if you really
think it a good idea) CW! The synthe-
sizer is the same as the 1C-211E and
can be tuned to the nearest 100Hz,
again with amazing accuracy. Of cou-
rse such a versatile little box will often
be used as a base station and facilities
such as keypad operation can be ad-
ded. They are now ex-stock—but only
just!

< Introducing

“SLIM JIM"”’
SJ2

144-146MHz—High efficiency 2 metre WS

omni-directional vertical . ) .
A arinisdireerionsl 2 metre aéiial devaloped tvT The HF rig to beat them all, which will be available shortly to those wha have

; r their names on the list, *All solid state including the finals. *100W RF output
ﬁ'o‘r":’?,,:';q‘jfisi?.‘: bs":]; f‘; :uffgetgpzaigilllgfl:ﬁ: Continuous Duty on All Bands, All Modes. *All bands 1-8-30MHz, *USB,
better than 50% greater efficiency than con- LSB, CW, CW (narrow), RTTY. *Doub_le bala_nced S_Chﬂt[kY Diode mixer
ventional ground plane types due to the very low used in both Tx and Rx. *Fully synthesized with Digital readout to 100Hz
angle radiation field. The aerial is slim and compact and two stores to enable split frequency operation. XICOM’s unique b;and—
(58 inches long) and as there are no radials it 55 Pass lune. *VOX, Semi-break-in CW, RIT. AGC, Noise Blanker. ®Built-in RF
unobtrusive and has low wind resistance. Supplied  SPeech processor. *Extremely compact. *All filters built in. *12V or mains
camalate with rmast elane. S15.80 ‘inc. VAT Operation *Electret desk mic due in at the end of April ) o

3 P 1 00 p t : After having used this rig for several weeks on the air we think that it is
(carriage £1.00) definitely the nicest HF rig we have ever used.

INTRODUCING A NEW RANGE OF MICROPHONES BY LESON. For the time being available only from Herne Bay.
All these are suitable for ICOM transceivers and have a PTT switch and a frequency response 300-2500Hz. They are NOT fitted with a plug.

MODEL TYPE BUILT-IN AMPLIFIER IMPEDANCE PRICE
TW232 Ceramic Desk mic with PTT, Lock sw and gain cont (inc VAT)
Silver grey finish Compression amp 0-30dB var. <4 5K £25.00
DH-218 Moving coil dynamic. Hand held NONE 5000 £4.99
DH-233 Moving coil dynamic. Hand held Pre-amp 0-15dB var < 35K £9.00
CH-229 Ceramic noise cancelling. Hand held Compression amp 0-35dB var <5K £15.00
Post and packing 50p in all cases Gain controls are external in all cases

DURING THE EVENINGS AND AT WEEKENDS WHEN CALLS ARE CHEAP, WHY NOT USE OUR ANSAFONE TO RECORD
YOUR REQUESTS FOR DATA, ETC. (02273) 63850
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FACT
FACT
FACT
FACT
FACT
FACT
FACT

AMATEUR ELEGTRONICS UK

HERE'S A VIEW OF OUR TOTAL FRONTAGE INCLUDING DELIVERY BAY AND
STORES AND BELOW WE'D LIKE TO SPELL OUT A FEW FACTS ABOUT OUR
ORGANISATION—

Ken Perfect G3FIK
LARGEST SPECIALIST RETAIL STORE IN THE COUNTRY
WIDEST RANGE OF TOP-NAME PRODUCTS AVAILABLE TODAY
LARGEST STOCKS OF DIRECT AGENCY PRODUCTS
BEST DEMONSTRATION FACILITIES
FASTEST ATTENTION TO ORDERS/ENQUIRIES
TOP AFTER-SALES SERVICE

THE BEST DEALIN THE BUSINESS—ONLY WE AS DIRECT IMPORTERS
CAN OFFER YOU ALLTHESE ADVANTAGES

Hours: 9.30-5.30 Continuous including Saturdays—Early closing Wednesday, 1 p-m.

280

HOW TO REACH US (EASY PRIVATE PARKING ON OUR 70ft. FORECOURT)

FROM SOUTH AND EAST. We are located approximately two miles from Junction 5 of the M6 from which follow signposts ta Birmingham. Within 3 mile
turn right at Clock Garage and proceed towards city. After one mile look for trathic lights at Fox & Goose and immediately over the lights 1ake minar left fork
inta Alum Rock Road We are located one mile from this paint

FROM NORTH. Leave M6 at Junction 6 (Spaghetti) and follow left fork down to traffic island beneath motorway complex. Take third turning off 10
Lichfield. One mile further on follow A4040 1o the nght and within 100 yds. vere againto the right, approxmately one mile furthet on brings you 1o the Fox &
Goose. Turn night and see preceding directions

FROM THE WEST AND SOUTH/WEST. Follow M5 then M6 1o Spaghetti Junction (see above) . Alternatively, leave M5 at junction 4 or 3 and proceed 1o
inner nng road. Turn South on nng road and leave on A47 (East). We are located three miles from this point
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AMATEUR ELECTRONICS UK

NUMBER ONE FOR YAESU MUSEN!

AE
THE SUPERB YQESY

FT-221R
2 METRE TRANSCEIVER

STILL LEADS THE FIELD
IN MULTI-MODE RIGS
AS DOES THE FT-227R
ON THE MOBILE SCENE.

ONCE AGAIN YAESU MUSEN WIN BOTH
ON PERFORMANCE & VALUE-FOR-MONEY
SO WHATEVER YOUR AMATEUR RADIO INTEREST YAESU HAVE THE ANSWER—
NO ADVERTISEMENT CAN TELL THE FULL YAESU STORY SO WHY NOT TAKE
ADVANTAGE OF OUR OFFER BELOW & GET THE LATEST YAESU CATALOGUE?

£2.50 FOR 25 PENCE!! 25 pence brings the latest Yaesu catalogue with our
Credit Voucher for £2.50. A couple of stamps obtains the FT-227R, SWAN or
ATLAS leaflets, used equipment list, or Digitex D110 Broadsheet.

MAIN AGENT

“rne ATLAS

&2 RADIO INC.

FIXED STATION

OR MOBILE—

THE 210X & 215X
MAKE CROWDED HF !
BANDS OPERATION EASY! |

BRANCH: AMATEUR ELECTRONICS, UK—COASTAL, CLIFTONVILLE,
KENT, KEN McINNES, G3FTE, THANET (0843) 291297. 9 a.m.-10.30 p.m.

BRANCH: AMATEUR ELECTRONICS UK-SCOTLAND, 287 MAIN STREET,
WISHAW, LANARKSHIRE, GORDON McCALLUM, GM3UCI.
TELEPHONE WISHAW 71382. (EVENINGS CARLUKE 70914)

AGENT: WALES & WEST—ROSS CLARE, GW3NWS, CAERLEON, NEWPORT.

(CAERLEON 422232)—ONLY 20 MINUTES OVER THE SEVERN BRIDGE.

508-514 ALUM ROCK ROAD
021-327 1497

BIRMING HAM 8 Telex 337045 6313
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YAESU

proudly announces a new
synthesised 2m FM transceiver
FT-227R

YAESU

|
|
The world-famous Yaesu state-of-the-art technique has brought computer theory into VHF
communications.

What are the frequency splits for repeaters ? Don’t worry | Yaesu has computerized it. In addition to
a conventional +600kHz split, any transmitter offset frequency is memorised with a touch of a push- [
button. |

| What was my last frequency channel? Don’t check! A touch of a push-button will bring you back
| to the memorized channel instantly.

| Why only one knob to select a channel out of 800 channels? Yaesu utilises a “"OPTICAL
| COUPLING" system to select each channel in 10kHz steps and the channel may be offset 5kHz higher with
a touch of a push-button. Thus 800 fully synthesized channels are provided with one knob and no rotary
switches 1o get oxidized and noisy.

Whv wait? the FT-227R is on your dealer’s shelf now.

Many, many other features such as automatic encoder-decoder for tone guarded squelch (TGS) |
(optional). Tone burst accessed repeater operation, automatic final protection, busy channel indicator,
high-low output selection, diecast front panel, and famous Yaesu quality throughout!

And all at a most attractive price. See your dealer today for an informative catalogue.

Amateur Electronics, South Midlands Communications Ltd,
508-514 Alum Rock Road, S.M. House, Osborne Road,

Alum Rock, Totton, Near Southampton,
Birmingham B8 3HX Hampshire S04 4DN
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YAESU

proudly announces

1980°'s RADIO TODAY:

YAESU

The FT-901DM HF Transceiver

The Ham's dream—to have the best—is now
reality.

Advanced receiver features include rejection tun-
ing, dual-filter variable-bandwidth IF passband
tuning, and audio peak frequency tuning for sharp
CW reception. Unparalleled receiver selectivity is
yours.

Built-in Curtis 8043 IC Keyer! Provides reliable
operation and superb immunity from RF
interference.

Famous Yaesu quality workmanship throughout.
Toroidal output circuitry and RF negative feedback
for maximum reliability and purity of emissions
Rugged GE 6146B final tubes.

Memory circuitry allows you to store a frequency,
then recall it with the push of a button for control of
transmit, receive, or transceive frequency. Digital
plus analog frequency readout. PLL frequency
derivation.

VOX, calibrator, noise blanker, RF speech pro-
cessor, and 20dB attenuator are all built in, not
expensive accessories.

Modern computer-type plug-in circuit boards for
quick servicing and clean layout.

The FT-901DM will be available soon. See your
dealer for a colour brochure on the FT-901 DM and
other Yaesu products.

Amateur Electronics,
508-514 Alum Rock Road,
Alum Rock,

Birmingham B8 3HX

South Midlands Communications Ltd,
S.M. House, Osborne Road,

Totton, Near Southampton,
Hampshire SO4 4DN
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WATERS & STANTON

TELEPHONE HOCKLEY (03 704) 6835 (2 LINES)

TWO SUPER POWER HOUSES .. .IMPORTED DIRECTBY US
nﬁfﬂggg‘o ZZO%T?NAEIAR i ' -
L

160-10m 2kW PEP| £399 prov.
£699 inc. VAT inc. VAT

Send 25p for complete DenTron
HF Catalogue

Sae for colour brochure

1kW DC continuous R.F. Watimeter
ALC circuit Size 53 x 147 x 14" 230v AC 500W. PEP input
3 speed cooling Weight 471b 4CX-350F tube 400W. FM/CW input

Ideal for SSTV/RTTY
3rd order down 30dB +
40 watts drive for TkW

Military specifications
234v/117v AC
2 of EIMAC 8875 tubes

Fan cooled
12v DC output
Covers 144-146mHz

Receiver pre-amp
10-13 watts drive
SWR meter built-in

QUARTZ-16 MULTI-II
AT £149.75 inc. VAT. .. 23 CHANNELS + AUTO SCAN
YOU CAN'T BEAT IT! A i

SPECIAL PRICE

£179 inc. VAT®
‘Subject to present stocks

b2 2o o g
LRt 2 o
oA
e 2o d

2

2m FM MOBILE

lasting
2M FM MOBILE
FEATURES SPECIAL OFFER $21.5822,523£7.80inc| FEATURES
23 channels + 2 priority. Quick release mobile mount 23 CHANNELS 12 watts output
True “S™ channel readout Mic and D.C. leads. 4 auto-scan Automatic tone-burst
12 watts output, Automatic tone-burst. RF pre-amp RIT control
7 channels fited R3-R7, 50. S20. 5.A.E. for full details. Fitted R3-R7 S0O/20-23 Complete with all accessories
VHF AERIALS GALORE!
(carnage charges shown in brackets)
JAYBEAM VHF/UHF ANTENNAS Q4/2M 4 el. quad & .. £16.31 (£1.50) MBMB88/70cm multibeam £28.97 (£2.00)
4Y /4M del. yagi 0 £12.65 (f2 {)Dg Q6/2M 6 el. quad &5 . £21.71 (£2.00) 12XY/70cm 12 el x°d yagi £29.70 (£2.00)
PMH2/4M 2 way harness . £8.35 (£0.75) D5/2M el slot .. FA £13.61 (£1.50) PMH2/70m harness £5.80 (£0.50)
C5/2M 5dB colinear . .. £30.85 (£2.00) DB/2M el slot .. 2 .. £18.22 (£1.50) PMH4/70cm harness . . . £12.26 (£1.00)
5Y/2M 5 el. yagi £7.70 (£1.00) SVMK/2M vertical slot kit £3.83 (£1.00) C8/70cm 8dB colinear £38.37 (£2.00)
8Y/2M 8 el. yagi y .. £10.00 (£1.00) UGP/2M ground plane .. £7.03 (£1.00) D15/1296 vagi . £23.06 (£1.00)
10Y/2M 10 el yagr . .. £21.32 (£1.50) HO/2M halo head i .. £3.26 (£0.75) ANTENNA SPECIALISTS
PEM10/2M parabeam £25.37 (£1.50) HM/2M halo + mast .. .. £3.88 (£0.70) ASP 201 § wave < £2.95 (£0.50)
PEM14/2M parabeam .. £31.16 (£2.00) PMH2/2M 2-way harness . £6.80 (£0.75) ASP 2009 § wave . . £7.95 (£1.00)
6XY/2M 5 el x'd yagi .. .. £15.97 (£1.50) PHH4/2M 4-way harness .. £16.34 (£1.00) ASP 677 de luxe § wave .. £14.95 (£1.00)
B8XY/2M B el x'd yagi . £19.91 (£2.00) D8/70cm el slot . .. £15.47 (£1.50) ASP no hole boot mount £3.50 (£0.50)
10XY2M B el x'd yagi .. .. £26.33 (£2.00) PBM 18/70cm parabeam .. £18.56 ({1.50) K220 magnetic mount . £8.50 (£0.75)
PMH/2C circular harness . £5.00 (£0.50) MBM48/ 70cm multibeam £21.65 (£2.00) K220A .. £8.50 (f0.75)
TM 56B 70cms

VHF MONITOR MULTI-UN

Fitted 6 repeaters and 4
simplex

Automatic tone-burst
12 watts output
Receiver RF pre-am
R:ccewnr IRTDcanltaP Fitted 6 repeaters + 4 simplex £249
4 channel autoscan Fitted choice of 2 channels £219

The TMS6 is ong of our most popular models, combining great perfarmance with
maodest price. The TM56B has the basic receiver design of our mobiles and
includes its own 230 volt AC supply. plus external 12v DC input. 12 fixed
channel positions are included, plus 4 autoscan positions. Any one of the
Auroscan channels can be cancelled, Price includes 10 channels, R3, R4, RS,
R6, R?, 50, S20, S21, S22 and S23, necessary leads etc, and 12 month
guarantee. At £85 it is unbeatable! 10 channel marine version £98 inc. VAT

b2 o b
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ELECTRONICS wsf’5fen

TELEX 897406 RVICE

MULTI-2700 Mkl
THE ULTIMATE 2m ALL-MODE!

The Multi- 2700 is the ultimate in 2m all-mode transceivers. Established now for
2 years, the sales of this model increase every month! Prool indeed of its
populanty and value for money. Unfortunately, within the limited space of this
adventisement. it is just not possible to list all s many features. The
manufacturers brochure runs to 4 pages! However, 8 S A E. will bring you acopy
of this free of charge. What we can do is list for you some of its main features,
then perhaps you will begin to see why maore and more people are rading up 10
the Multi-2700

IN STOCK NOW  £489 inc. VAT

FEATURES :-
2 VFO's for instant QSY (one logue the other synth 1) bath ble an shift; + 1-6mHz shift (for 70cms); RF gain; RF pre-amp; squelch; separate
all-modes with VX0 for fine tuning on SSB: FM, SSB, AM, CW; 16 watts FM/SSB mic gain controls; variable AGC; Antivox; varnable compression; CW
output; 143-149mHz reception (Tx 144-146mHz), 230v AC and 12v DC; semi-breakin; accessory sockets at rear; supplied complete with mic, cables,
WBFM/NBFM; OSCAR downlink receive converter; speech processor; VOX; handbook and even log book! Don't buy any other model until you have
IRT; 100kHz calibrator; noise blanker; automatic tone-burst; 4+ or — 600kHz compared it with the Multi-2700 Mark |1 S.AE. For Full Details
r
IT°'S THE FEATURES IT
r
4 DOESN'THAVETHATSELLIT!

MBOOD 5) You won't have 1o retune the frant-panel frequency selector for reverse

25 WAI ls FM repeater working or monitoring the input frequency—the llick of a front- panel

control is all that is necessary.
6) The mamory is not lost when you switch off the ignitton or unplug the rig—it's
The Multi-B00D is the latest 2m transceiver 1o leave the production line in Japan. It there always and it can memorise two lrequencies not just one!
15 a fully synthesised ransceiver covering 144-148MHz witha lull bodied 25 watts 7)1t doesn’t just have one repeater shift—you can programme any shift you wish

plus output 10 give you longer distance contacts. But its big atraction is the things in addition to the 600kHz—e.0. 1.6MHz for 70cms,

it doesn’t have. lronical but true! 8) Nownst-aching tuning either—tuning is manual or electronic—you can take a

1) Norestncted coverage—you can operate any channel you choose—no need leisurely stroll 81 10kHz per second or race across the board at 500kHz per
10 get the soldering iron out 10 change the diode matrix second

2) No power control on the rear panel; it's on the front—and the power is  9) And there are two salety leatures—every 100kHz of electionic tuning a bleep
infinitely variable between 1 and 25 wans—ideal for Transverting sounds—1his means less looking a1 the dial and more eyes on the road—and

3} Notone-burst control on the rear panel—it’s automatic but can be defeated by there’s also a remote “head-up™ display available that enables you to place the

a front panel switch frequency read-out in a position near the line of vision

4) No confusing channel numbers or doubt whether you have selected the  Having read about the things the 800D hasn’t got, an SAE will bring you & four-page
correct repeater shift—the bright LED read -out givestrue frequency displayon  brochure about all the things it has got! Bul hurry—we already have a backlog of
both TX and RX even when working normal or reverse 600k Hz repeater shifts.  orders for the next shipment

# SOUTH EASTERN STOCKISTS

: % FT227R 400 channel FM transceiver 12V DC £193.50 (£2.50)
(Note carriage charge in brackets—narmally  yp150 150 watt dummy load £47.50 (£2.50)
YAESY Securicor/first-class post.) FT901DM Digital 160-10m transceiver £838.00 (£4.50)
\/ QTR24 Amateur Radio Warld clock £15.60 (75p)
YH58 Communication headphones £9.00 (75p)
PLUS FULL TIME SERVICE DEPT Y¥DB44 Desk microphone £20.25 (75p)
FRG 7 Gen coverage receiver 5-30Mhz AC/DC £163-00 (E4.50) YDB846 Hand microphone £8.40 {75p)
FRG 7D As above but digital readout £208.00 (£4.50)
FR101D 160-2m + broadcast rx AC/DC £457.00 (£4.50) OTHER ACCESSORIES
FT101E Transceiver 160-10m AC/DC £482.00 (E4.50) EK121 Electronic keyer (see March issue) £29.95 (75p)
FT101EE As above less processor £466.00 (E450) MM202G Mobile safety mic {see March issug) £19.95 (50p)
FT101E Extra-narrow CW filter £21.83 (25p) HP3A UHF TV filter £2.95 (25p)
FV101B External vio for FT101 £70.30 (£4.00) TV3300 Drake low pass filters £18.00 (75p)
S.P.101B External speaker for FT, FR Series £17.40 (£1.50) KR400 Aenal rotator (see March issue) £95.00 (2.00)
FT200 Transceiver 80-10m 260 wats £309.35 (£4.50) 9502 Aerial rotator (see March issue) £45.00 (2.00)
FP200 Matching AC PSU for above £61.85 (n/c) ARA40 Aenal rotator VHF/HF £53.40 (2.00)
Y0100 Monitor scope £156.37 (£450) CDA44 Aerial rotator HF £85.70 (2.00)
FT221R 2m all mode transceiver AC/DC £401.60 (E450) Microwave Modules—all models ex-stock
YC221 Matching digital readout £81.55 {75p)  Aerial cable, brackets, masts etc ex-stock

MAIL ORDER & HEAD OFFICE; HOCKLEY AUDIO, 31 SPA ROAD, HOCKLEY, ESSEX. TEL. 03 704 6835 (2 lines)

BARCLAYCARD

ALL PRICES INCLUDE VAT CARRIAGE CHARGES IN BRACKETS
AGENTS—G3XTX J.R. Elecironics, 198 Collier Row Lane. Romiord, Essex. Tel. Romford (D70B) 6B95E.
GM3GRX Eric Simpson, 6 Drossle Road, Falkirk, Stirlingshire. Tel. 0324 24428
MONDAY TO SATURDAY 9 AM. TO 5.30 P.M. EARLY CLOSING WEDNESDAY

—
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The LATEST
and
GREATEST from Fovid

FT901om \/

All-band, all-mode (inc. FM) HF transceiver. Variable IF

e passband; rejection tuning; built-in keyer; memory facility
PRICE ONLY £842.62 \.II’AT and many other first-class features. Write or phone for details.
OR IF YOU'RE VHF MINDED . ..
... THE MULTI-MODE 2M TRANSCEIVER 1 R

All-mode operation—SSB (USB, LSB), CW, AM, FM. All solid-
state reliability with plug-in modules. Rugged 7-watt dissipation,
PA transistor for stability and reliability. VHF local oscillator
(133-137MHz VCO) in PLL system minimises spurious
responses.

12 volt dc or ac mains operation built in.

Full 4MHz (144-148) coverage with 600kHz repeater shift and
access tone generator.

also Digital readout adaptor for FT221 and FT221R.
Y0221 Mod. kit needed for FT221 and ‘R" models without
‘D’ suffix to serial number. Details on request.

. _"_"
WQI tern gl e FT221R £392.63  YC221£75.38  MOD. KIT £3.83

1978 YAESU PRICE LIST from Illcttem VATNOTINGCUBED I VERY

FTS01D 644

FT101E . i &y 429 FT3D . . .. 588 FRG-7 . . 144 FT901DE . 644
FT101EE B . 415 FT301SD .. : 455 FR101D, Dig. . ..480 | FT901SD . 625
FT101E% .. .. .. .. ..385 FT301 .. . r 495 FR101D .. .. .. 410 FTS010M ; 748
FL2100B . 269 FT301S .. .. 340 FR101S. Dig. .. ... 400 *¥C500E .. . 265
FV101B 67 FP301D . 135 FR101S . 327 | "YCS500S 210
SP101B i i . 16 FP301 . .. .. BB FL101 359 "YC500J =5 B 145
SP101PB. i . 36 Fv3d PRSI - .. 87 FL10IRF .. .. - . 385 *YP150 B e . 43
“¥Y0100 . ; 139 SP120 . 16 FT227R . .. 172 YC601 : . 107
FT200 e e .. 277 FL110 . 12 FT221R . i 349 YCc221 .. 67
FP200 .. .. B7.50 | ‘Y0301 o 139 FT223 (11Ch) 175 | BTn2e T E A LM
FV200 aa . 67 LL301 . 26 FTV250 149 YDB8a4 19.50
FT7 . . = 275 301 Relay box . PR - YDB46 . .. . 8
FCao e ol . BS “These items — VAT 8%. others 123% YHES G B

. FREE Securicor Delivery

YOUHYAESU FROM wcftcfn FOR FREE Carriage on Warranty repairs
FREE Advice and Assistance

SEND 15p IN STAMPS FOR LATEST YAESU MUSEN EQUIPMENT CATALOGUE
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SPRINGTIME IS ANTENNA TIME!

WHY NOT TREAT YOURSELF TO A NEW

WESTERN TRIBANDER

4 MODELS NOW AVAILABLE!
T ———— —

Gain (rel. free space 5-wave dipole) up to 6dB

D Element length 7-84m ;rg;g?::;iﬁatio ug wz‘,l.?g'f: D
Turning circle dia. 7-84m )
X Wind load at 120km/h (75mph) 10kg ]T*gfrﬁﬁsg‘ olementinnath §onm X
R [lhc loxdm1s0ky/R (100mph) i Wind load at 120km/h (75mph) 19%kg 3
eight SHIGE BAS.H1 g Wind load at 160km/h (100mph) 34kg
1 ) Weight 9-7kg 2
PRICE £67.50

¥
|

Gain (rel. free space ¥-wave dipole) up to 8dB Gain (rel. free space ¥-wave dipole) up to 9dB

D Front/back Ratio up to 25dB Front/back Ratio up to 25dB D
Boom length 4:00m Boom length 6:45m

x Longest element length 7-87m Longest element length 7-84m x
Turning circle dia. 11-20m Turning circle dia. 972m

3 Wind load at 120km/h (75mph) 28kg Wind load at 120km/h (75mph) 35kg 3
Wind load at 160km/h (100mph) 50kg Wind load at 160km/h (100mph) 62kg

3 Weight 15kg Weight 20kg 4

PRICE £92.81 PRICE £121.50

#
f

ALSO AVAILABLE conversion kits to up-date from one to the next
DX-31/32...£27.56 DX-32/33...£28.68 DX-33/34...£32.06
All Prices include VAT — carriage free

“I have just recently installed a DX-33 beam and | would
like to advise you that | am extremely satisfied with it. It
" . . . certainly outperforms the TH3 Jr. which | previously used
ey compliment yau on the excellent corversion Kt Chdaio the VSWH s lower Ay L here are o of
looked so DXy before. Must say I'm very satisfied.” VK stations calling the rare DX stations, they usually come

; back to me
GA4DXC, Bingley VK7NOW, Tasmania

.AND WHAT THE USERS SAY ...

— SEND SAE FOR CURRENT SECONDHAND/SPECIAL OFFER LISTS —

Qur Agents
wc‘ﬁEIcc‘m UH ltd Southern: Além Paxton, G4BIZ. Southampton, Hants

0703) 58218
cotland: Alan Cameron, GM30GJ, Alloa {(0259) 214653
HEAD OFFICE (All Mail/Enquiries) N. Ireland: Les Lyske, GI3CDF. Newtownards (0247)
FAIRFIELD ESTATE 812449
LOUTH, LINCS, LN11 OJH Opening hours: ] )
LOUTH: 9-12; 1-5pm Mon-Fri. By appointment Sat 9-12.
Tel. Louth (0507) 4955/6 LEICESTER: May's Hi-Fi, Churchgate (Tel: 0533-58662),

Mon-Sat 9-6pm; closed Thurs.

RADIO COMMUNICATION April 1978 287



wunsi THE AMATEUR RADIO SHOP avuovie

TECH(CEI) : e
13 CHAPEL HILL, HUDDERSFIELD. TEL: 20774 MANAGER

G4MH
AGENTS FOR YAESU, KW, FDK, J. BEAM, SEM

ALWAYS A GOOD SELECTION OF SECOND HAND EQUIPMENT,
BUT WE NEED MORE ... WHAT HAVE YOU?

- . e ek - -
RA117, RA17 RECEIVERS IN STOCK ‘NEW* PSU 12v STABILISED 2:5 amp
FROM £240 . £16.75
SAE FOR SPEC. inc. carriage

COAX SWITCH £6.00 ORDINARY KEYS £1

LOW PASS FILTER £4.00 HIGH SPEED KEYS £2.65
inc. P&P MORSE PRACTICE OSC £3.50
inc. P&P
.% g
g
i *

i

XTALS OVER 3,000 IN STOCK
AT 75p EAGCH

SWR9 £9
SWR 50A £12
inc. P&P

SAE with all enquiries.
All prices include VAT.
Late night Thursday

SEM PRODUCTS

FULL RANGE el
IN STOCK Enquiries fro‘:'n r;abroad
welcome.
' ~ | BARCLAYCARD |
VISA
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Radio Shack Ltd

PRICE LIST, APRIL 1978 (prices include VAT)

DRAKE RECEIVERS AND ACCESSORIES

R-4C Receiver-SSB, AM, SW,RTTY

FL250Filter for R-4C (0-250 kHz)

FLE00 Filter for R-4C (0-500kHz)

FL1500 Filter far R-4C (1-5kHz)

FLA4D0O Filter for R-4C (4:0kHz) i

FLEQ0O Fllter for R-4C (6-0hH2) - .

4-NB Noise Blanker far R-4C i

MS-4 Matching spkr. for R-4C/ T-dKCaTR-
4CW

F5-4 Freq. synlheslzer for R~4C T—ixm
SPR-4 .

Kit To mod. F5-4 for use with SPR-4

SPR-4 Receiver-general purpose .,

*AlL-4 Loopantennafor SPR-4only

5-NB Noise blanker for SPR-4

SCC-4100kHz calbrator for SPR-4 i

*TA-4 Transceive adaptor for SPR-4/
T-4XC ar v ’

DC Power Cord lanPR 4

Crystal kits for SPR-4

Amateur bands kit

Time & Freq. kit

MARS kit

Teletype Cummnrnlat k:l

Aeronautical kit

Marine kit .

Tropical Bands kit ..

*RY-4 Telotype adaptor for SF‘R 4

DSR-2 Digital Receiver b

S5R-1Recelver-genecral purpose

*HS-1 Headphones for SSR-1

EAB5.00
E40.50
£40.50
£40,50
£40.50
£40.50
£54.00

DRAKE TRANSCEIVERS & ACCESSORIES

TR-4CW Transceiver-S5B, CW, withr.i.t,
34-PNB Plug-in Noise Blanker
AC-4115/240V PSU for TR-4CW/T-4XC -
DC-4 12V PSU for TR-4CW/T-4XC/R-4C.. .
MMEK-3Mobile mounting kit. . -
RV-4C Remote VFO for TR-4CW

*FF-1 Crystal control for TR-4CW
UV-3144-432MHz FM Transceiver .

PS-3 AC Power supply

UMK-3 Remote Trunk kit

DRAKE TRANSMITTER & ACCESSORIES

T-4XC Transmitter-S5B8
L-4B Linear Amplier and Powwsonply .
MN-4 Antenna Match Network B
MN-2000 Antenna Match Network .
DRAKE ADDITIONAL ACCESSORIES
W-4 RF Wattmeter 2-30MHz 4
WV-4 RF watimeter 20-200MHz
TV42LP Low pass filter 100w
TV3300LP Low pass filter Zkw
Rp-500 Receiver protectar
7072 Hand Microphone
7075 Desk Microphone e o
RCS-4 Remote control Antennaswllch -
*A-1010 watt sm Amplifier .
Accessory crystals.,
Fixed frequency crystals
Spulnoperulinq manuals .
HUSTLER MOBILE ANTENNAS
MO-1/2toldover mast. . : 3%
BM-1 Bumper Mount ‘s e -
C-32 Ball moun{ : .
C-20 Stainless steel sprln. .
RM-10 10m Resonator . pos e
RM-1515m Resonator
RM-2020m Resonator
RM-40 40m Resonator
RM-80 80m Resonalar
SF-22m § whip &
DCL Discone. VHF;UHV HO-TDDMHz with
50 coax . ad
DCX Discone. VHF LIHF 40- 7DCINHI.
CG-1442m Colinear .. . .
CGT-1442m Colinear with mourll

BARCLAYCARD

G6-144A 2m Colinear for base station use
RM-803 80m High power resanator

4BVT 10-40m Vertical -

QD-1 Quick disconnect

5105 Top section only of QD 1 nbovv

HLM Trunk-lip mount with coax

HY-GAIN ANTENNAS

18HT 6-80m Vertical Tower ..

12AVQ 10-20m Trapped Vertical
14AYVQ-WB 10-40m Trapped Vertical
18AVT/WEB 10-80m Trapped Vertical

18V 10-80m Vertical ..

LC80Q 80m loading coil for 14AYQ/WE .
14RMQ Root-mounting kit for MAVQ}W'E
THED XX 6 element beam for 10/15/20
THIMK33 element beam for 10/15/20
TH3JR 3 element beam for 10/15/20
TH2ZMK33 element beam for 10/15/20
HY-QUAD 2 element quad forlnflﬁ,m
DB10-15A 10 and 15m beam
204BA 4 element20m beam 5
203BA 3element 20m beam .. .
1538A 3element 15m beam .. s
103BA 3 element 10m beam .. a ;
402BA 2 element 40m beam .. - .
511 Heavy duty spring

499 Flush body mount 2

417 Deluzespring .. . .
492Miniaturespring .. .

LA-1 Lightning arrestor :

LA-2 In-linelightning arrestar

BN-86 Ferrite balun ..

TE-7-01 Antenna Noise Bndne

£562.50
£72.00 TE 7-02 Antenna Noise Bridge
£108,00 CDR ROT&TnIlS
£112.50 AR-20 .. i
£7.45 AR-22L .,
£121.50 AR-30 S - 5 > i
E38.25 AR-40 .. i . as . s
£585.00 CD-44 . 7
£69.75 HAM-2 ..
£54.00 Big Talk
Tail Twister
£495.00 ATLAS
‘“2-5“ 210X 10 80m SSB Transcelver
215X 15 160m S5B Transcelver ¥
E!M H 220-CS Console and AC Power supply
200-P5 AC Powersupply
£58.32 DMK De luxe mobile mount
£64.80 DCC DC cable o
£10.13 MBK Mobile bracket kit
£18.00 MT-1 Moblile antenna mateh lmnn fn rmer.
£63.00 PC-120 Plug-in noise blnaker i
£14.18 10X Crystal oscillator T o
£20.13 DD-6B Digital dial .. . . a
£90.00 VX-5VOX accessory . i T
£45.00 DL-200 Dummy load . = =
f15s  BARLOW-WADLEY
£3.00 XCR-30 General covernoe recelver
XCR-30 General coverage receiver with FM
£13.84 unit .. . .
£10.35 ELECTRA
£5.05 210 BEARCAT. FM search & scanning
£1.75 raceiver with digital readoul. Freq.
£9.34 coverage: M-SGMH:‘ 146-174MHz; 416~
£1047 512MHz.
i cauwerm
£1 “73 GP8V 2m Groun planc 4 radials ..
59‘00 ESSE AU 2m { whip. standard mount
- 2m § whip. gutter mounting
£20.47 PHILIPS
£13.84 AAC-4000 Language-trainer, comprising
£25.25 der and h with
£36.00 micattached ai . .
DRAKE SALES

RADIO SHACK LTD.

Giro Account No. 588 7151

Telephone: 01-624 7174 Cables: Radio Shack, London, NW6. Telex: 23718

ES1.75
£19.00
£75.15
£10.23

£7.88
E12.87

£207.00
E39.94
£56.19
£81.45
£29.81
£18.00
£20.93
£201.38
£167.63
£121.50
E117.56
£182.25
E117.00
£151.31
£125.04
EBT.22
E£54.56
£168.19
£9.28
£11.58
£8.83
£4.50
£22.84
£3.71
£14.06
£23.76
£29.70

£444.38
£444.38
£118.42
£14.25
£30.00
£8.45
£4.38
£18.00
£40.50
£42.75
£180.00
£36.00
£6.75

£149.85
£170.00

£270.00

£13.80
E12.00
£12.00

£120.60

*

AAC Language courses lor use with the
AAC-4000 tralner above. caursas are
ilable in French/G
h/ Italian /| Port | Engligh
There are 4 parts to a full course.
Parts 1,2, ateal:h nnrt) 3
Partd . s

ASTATIC MICROPHONES

T-UGY9-D104 " Golden Eagle' gold-plated
transistorised s

T-UPG-D104 "'Silver Ennle" ﬂold plaled
transistorised D104

UGS-D104 The famous Crystal D104

T-UG9-D104 Transistorised ampliﬂed
D104 grip-t-t.

T-UPS-D104 Transnslcnuﬁ nmnill‘ed Fn
grey or black o

525 DL& Dynamic Hand Mlcronhonu JOOZ

400 Dynamic Hand Micrephone *"Buckeye''

565 M6 Hand microphone FET amplified
"Mariner''

D104-M Hand mictophunu DIM FET
amplified. 4-wire .

D104-M6 Hand‘mrcrophone DIEIL
amplified. 6-wire ..

555 4-wire Hand mi:ronhone. nolee-can—
celling. "trucker

557 6-wire Hand rmcruplmne nolseu:en-
calling "trucker” .. 5

531 Hand microphone, muhlls Hiuh 7

539 Hand microphone. mobile. Noise-can-
celling v

1104C Desk mi:rophunc FET ampilfad

FET

TEN-TEC

509 Argonaut. 5w SSB/CW Transceiver.
3-5-30MHz .

540 Triton 1V. 200w SSB/CW Tevr. 35
30MHz.. o

544 Triton 1V, 200w SSB,CW chr DHL
3-5-30MHz. .. 3

570 Century/21. T0w CW Tl:\fr 3 E-QGMHI

405 Linear A mplifier. 100w 3-5-30MHz.

210/E 115/230Y AC. 13V DC. psu for
Argonaut. (1A)

251/E 115/230V AC.
Argonaul/405(9A)

262G/E 115/230V AC. 13 V DC. nsu tor
Tritons(1BA) g

212 Crystal, 29-0-29 SMHz !erTrltons

213 Crystal, 20-5-30 0MHz for Tritons =

240 Converter 160m for Tritons ki

241 Crystal osciilator for Tritons

242 Remote VFO for Tritons... ¥ 5

245 CW filter for Tritons .. =3 s

249 Noise blanker for Tritons . :

276 CrystarcahbralndurCnntumm

KR-1A Paddle assembly, dual .

KR-5A Single padd|e keyer, 6-14VDC ..

KR-50 Ultramatic keyer, dual padd1e v
ACE-14Y DC,

13V DC. psu for

NYEKEYS

Mode! 312-001 ..

Model 312-002 .. -

Model 312-003 .. ¥

Model 312-004 ..

Model 322-001 .
Model 322- mmthoaclllalnr -

PRESTEL
MC-20 Field strength meter UHFIVHF/FM

PLEASE SEND LARGE SAE FOR BROCHURE

TRIO—ENTIRE RANGE IN STOCK
SERVICE

188 BROADHURST GARDENS,
LONDON NW6 3AY

ACCESS

£36.72
£41.04

£69.75

£49.50
£31.50

£40.50
E£45.00
£12.15

£5.85
£31.50
£24.30
£28.35
£21.60

£26.10
£7.65

£T.65
£36.00

£285.75
£558.00
E693.00
£126.00

£121.50

£6.75
£71.81
EB.43
£8.33
£8.43
£18.22

£216.00
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it RADIO SOCIETY OF GREAT BRITAIN

0.8, Evmn [FI HBe. SN, BRRTE 35 Doughty Street, London WC1N 2AE

S Bariey, GoRCT e Telephone 01-837 8688

" : o P Founded 1913 Member society, International

Lerd Wall;ge o-fséo‘;llanv Incorporated 1926 Amateur Radio Union

Honorary Treasurer 3 o 5

P. F. D. Cornish, FCA, G3COR PATRON: HRH The Prince Philip, Duke of Edinburgh, KG

Telecommunications Liaison Officer . 5 . .

R. F. Stevens, G2BVN The national society representing all UK radio amateurs

Ordinary members

%é“ﬁ?ﬁ“w“- MB, ChB, MRCS, LRCF, Membership is open to all those with an active interest in radio experimentation and
s communication as a hobby. Applications for membership should be made to the general

_?' gall;::'g";;:a‘g (ECJIH\EJ'!Ii I?EITS'S%SAB PT manager, from whom full details of Society services may also be obtained. 9

C. H. Parsons, GWBNP

2' :ﬁséavsetzzasé%:: FIEE. FIERE. G3FZL GENERAL MANAGER AND SECRETARY EDITOR

C. J. Thomas, G3PSM ' ) D. A. Evans, G30UF A, W. Hutchinson

Zonal membérs

Zone A, B. O'Brien, GZAMV

b S g ANNUAL SUBSCRIPTION RATES

g::: ED g\'::::;s GGZ&PVSSVQM FBIS UK corporate: £8, including VAT Overseas: £8.

Zone F. W. F. McGonigle, GI3GXP Associates under 18: £3. Students aged 18 to 21: £4.50.

Zone G. A. M. Allan, GM3ZBE (Student applications should give the member's age at last renewal date and include

evidence of student status)

OAPs with 15 years’ membership: £4.50. Affiliated societies: £6.50
REGIONAL REPRESENTATIVES (including Radio Communication); £3.25 (excluding Radio Communication).
Region 1—W. M. Furness, G3SMM
Region 2—R. C. Andreang, G4CMT
Region 3—H. S. Pinchin, G3VPE
Region 4—T. Darn, G3FGY

Region 5—P. F. Chilcott, G4BBA
Region 6—F. 5. G. Rose, G2DRT
Region 7—N. A. Smith, G3HFO
Region 8—D. N. T. Williams, GAMDO

Region 9—H. W. Leonard, G4UZ RSGEB NEWS BULLETIN SERVICE

Region 10—R. G. Barrett, GWBHEZ

239:"’“ ‘:12”;' :_': r‘gz‘u;égxwalm The RSGB news bulletin, callsign GB2RS, is broadcast every Sunday morning on hf
R°9!°: 13— A Ba Gi GM3YOR and vhf, giving almost complete coverage of the British Isles. Its main purpose is to
€g1oi A KRN provide an outlet for amateur radio news items and announcements which, by virtue of

Region 14—I. McKechnie, GM8DOX their mapicali : ; : b
: picality or urgency, cannot wait for the next issue of Radio Communication.
29‘3!"" }g-H};J' Campbell, GIBFOK The bulletin is prepared early on Thursday maorning, and news items, marked
H‘Q!c’" ”'_( E"‘ vacan() “GB2RS news" should reach RSGB HQ by first post that day (telephoned items can
H:g:gg 13:}"‘,‘,;‘"”:2% GSHD also be accepted until 10am). No guarantee can be given of inclusion in part or whole
Region 19—R. J. Broadbent, G3AAJ of any item submitted and, once broadcast, items are not usually repeated.
Region 20—G. Mather, G3GKA SCHEDULE

Time MHz Location and coverage (hf) or beam heading (vhf) of

station

0830 365 G2MI, Bromley, Kent (SE England)
1000 3-65 GBML, Cheltenham (SW England)

HONORARY OFFICERS 144-50 GM3UAG, Ellon, Aberdeenshire (NNW)
Awards managers 14450 GBGGK, Croydon, Surrey (NE)
hf—C. R. Emary, GBGH 1015 3:656 GI3GAL, Belfast (N Ireland)
vhf—Jack Hum, GBUM 1030 365 G2CVV, Derby (N Midlands)
P 144-50 GM3UAG, Ellon, Aberdeenshire (SW)

Emergency sommunications mansper 14450  G3PWL), Brieriey Hill (NW)

1045 144-50 GBCDP, Middlesbrough (NW)
Intruder Watch Ofcamw 144-50 GBGGK, Croydon, Surrey (SW)
S.A.G. Cook, GEXB 144-50  G3SMT, Stockport (NNW)
Microwave manager 1100 365 G5VO, Bridlington (NE England)
D. S. Evans, G3RPE 1115 3-65 G3LEQ, Knutsford (NW England)
Slow morse organizer 144-50  GI3TLT, Bavfm Co Down (N)
M. A. C. MacBrayne, G3KGU 1130 365 GM3TCW, Wishaw, Lanarkshire (S Scotland)
Tapad lacturs library corator 1145 385 GM3HGA, Aberdeen (NE Scotland)

?,' W. 'Sourmv. (.33:JC An rity news bulletin, calisign GB2ATG, is also transmitted every Sunday at 7200 and
FOpHies MANKGST 1900 on 3-590MHz and at 1230 and 1245 on 144:6MHz. This bulletin carries items of

P-A. Miles. G3KDB interest to rity enthusiasts
VHF manager: |. F. White, G35EK v '

Correspondence to RRs and honorary officers
should be addressed directly to them (QTHR).
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RSGB AMATEUR RADIO
EXHIBITION

ALEXANDRA PALACE, LONDON N22
5and 6 MAY, 10am-6pm

Trade show

A wide variety of commercial receivers, transceivers, test equipment, antennas, masts and ancillary equipment will be exhibited.
For the constructor there will be new and surplus components, solid-state devices, printed circuit boards, cables, rity machines
and sundries, vdus, kits, etc.

The following traders have confirmed bookings at the time of going to press:
Amateur Radio Exchange F. R. Galka (Test Equipment) Packer Communications
Arrow Electronics Garex Electronics Ltd PM Electronic Services
B. Bamber Electronics Greenweld Electronics Polar Electronic Developments
J. Birkett J. Hackett Engineering Radio Shack Ltd
J. Branson Johns Radio Radiotronic
C &C Electronics JMG Electronics SGS ELectronics
Castle Electronics Langrex Supplies Ltd South Midlands Communications
CP Developments LB Electronics Thanet Electronics
Crayford Electronics Lowe in London (Catronics Ltd) Western Electronics (UK) Ltd
Datong Electronics Microwave Modules ZNI Callsigns

Modular Electronics

Organizations which will also have stands are:
Radio Society of Great Britain AMSAT UK
Members of RSGB committees and of HQ staff will be present to Amateur Radio Mobile Society
deal with queries and subscriptions. British Amateur Television Group
RSGB publications will be on sale. Radio Amateur Invalid and Bedfast Club
Live demonstrations of London’s 10GHz beacon, GB3LBH, 10GHz Raynet
television, latest amateur 2-:3GHz gear and various test equipment Royal Corps of Signals

For newcomers
“What's it all about?” In the cinema
A continuous lecture — film show — guestion time

“Lucky numbered programme’’ draw

A Heathkit fm transceiver kit, type HW202, donated by Messrs Heath (Gloucester) Ltd, will be under construction at the
exhibition, and the partially completed unit will be the main prize in the draw.

Dinner

The dinner will take place on Friday 5 May at 7.30pm in the Edinburgh Room. The guest speaker will be announced later. Tickets,
£5.50 each, are obtainable only in advance, by application and remittance to RSGB HQ before Friday 29 April.

Talk-in stations
Talk-in stations will operate during the exhibition, and
GB2VHF, on 144MHz fm, 144MHz ssb (144-28MHz) and
432MHz fm (433:2MHz), will provide facilities, including
approach and precision talk-in, and detailed parking and
departure information. Visitors to London are asked to
establish initial contact with GB3VHF as soon as possible on
their journey. Also, a home-built amateur station will operate

Admission

Admission, at the door, is 50p. Accompanied children under
12, free. Clubs may obtain tickets in advance, 10 for £4.
Advance bookings, dinner tickets and enquiries from the
organizer, Les Hawkyard, G5HD, at RSGB HQ.

How to get there

Alexandra Palace is easly reached by road and has free car and
coach parking. Bus services 29, 41, 102, 123, 134, 212, 221
and 244 are within easy walking distance, and service W3
connects with the underground at Wood Green (Picadilly
Line) and Finsbury Park (Picadilly and Victoria lines).

RADIO COMMUNICATION April 1978

on 3:-5MHz ssb.

Catering

Bars and buffet restaurants will be open throughout the
exhibition opening hours, with “real ale’” on sale.
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.
amateur radio news

Region 19 representative
In the election for the Region 19 representative the voting
was as follows:

Mr R. J. Broadbent, G3AAJ, 65 voles

Mr D. P. S. Wright, G4FBW, 50 voles

Mr J. N. Bolton. G4DGK., 29 votes
The number of invalid votes cast was 24.

Mr R. J. Broadbent is therefore elected as the regional
representative for RSGB Region 19.

QSL Bureau—G3UAA-G3VZZ

Please note that the address of Mr M. J. Newiton.
G3UKW, sub-manager for the GAUAA-G3VZZ series, is
now 53 Derwent Avenue, Garforth, Leeds LS25 1HN.

AMSAT-UK

Mr R. J. C. Broadbent, G3AAJ, has been appointed
hono!'ary secretary of AMSAT-UK, the radio amateur
satellite organization of the UK. All correspondence
concerning the organization should now be addressed to
him for attention or distribution. His address is 94
Herongate Road, Londen E12 5BQ.

G3AA]J can also supply 1978 orbital calendars, price
£1.40 to members of AMSAT-UK, and £2.80 to non-
members. Remittances should be made payable to
AMSAT-UK, and a 134 by Bin sclf-addressed envelope
carrying a 9p stamp should be enclosed. Members should
also advise Ltheir AMSAT-UK membership number.

AR self-discipline acknowledged

The effectiveness of the self-discipline of the amateur
service was officially recognized in the Federal German
parliamentary question hour on 10 November 1977. In
answer (0 a question from the West Berlin deputy as to the
reason for the difference in the monthly fees for amateur
radio stations (DM3) and for cb fixed stations (DM135),
the Parliamentary Secretary of State replied: “The effort
required on the part of the FRG Post Office for the
licensing and supervision of amateur radio stations is
considerably less than that for low power cb fixed
stations. In contrast to these cb stations, amateur stations
may only be operated by persons who have passed an
examination, the standard and level of which are
determined by international regulations; this means that
the effort and outlay of the Post Office for monitoring
purposes are considerably reduced.”

Threat to 144MHz

For a considerable time it has been reported from the
Middle Easi area that 144-148MHz is being used for
military traffic. The Israel and Cyprus national societies
confirm this fact. Some months ago a West German radio
magazine carried an advertisement stating that many
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RAYNET SYMPOSIUM

Saturday 15 April 1978
0930am for 1000am

Post House Hotel, Leicester

Cost £4, including buffet lunch

Subjects will include:Raynet yesterday, today and tomorrow;
Raynet and repeaters; Liaison with user services, Exercises;
Live incident case histories; Equipment; and discussion
periods.

Further details from GBCAC, QTHR, tel Desford 3026,

The Post House Hotel is situated within one mile of the M1,
MES and A46 junction 21.

thousands of unmodified hand portable and fixed stations
had been sold to Middle East countries for use in this
band. The matter was raised with Japanese manufac-
turers, but without any promises as to future sales being
made. It is now obvious that the lucrative sale of large
quantities of equipment outweigh other considerations.
With the approach of WARC .79 the threat to amateur
frequencies should be obvious.

One way of affecting the pockets of the manufacturers
supplying such equipment operating on amateur bands
would be to publish their names and ask all radio
amalteurs world-wide to avoid purchasing their products.

New callsign series

The ITU has announced that the callsign series J2A-J2Z
has been provisionally allocated to the Republic of
Djibouti. Djibouti recently became the 154th member
nation of the ITU.

Reciprocal licensing

The Home Office has announced that a reciprocal
agreement has been concluded with Colombia. This gives
reciprocity between the Colombian first calegory licence
and the UK “A™ licence.

Educational use of Oscar

Peter Greed, GIMQD, of The Headlands School,

Swindon, has for some time used the Oscar satellites as

part of an educational programme. He would be

interested to hear from other schools engaged in this type

g{(.lactivity. His address is 18 Nursteed Park. Devizes,
ilts.

CCIR Study Groups

The amateur radio movement was well respresented at the
final meeting of the present session of CCIR Study
Groups in Geneva in January 1978. Among those
“signing-in"’ were E. George, DL7IH; T. Welch,
G3AYO; L. Barclay, G3HTN. K. Christian, G§8BOF: R.
Phillips. G8CXJ; H. Yoshimura. JHIDGF: S. Na-
kamura, JJ1ICXI: M. Joachim, OK1WI: J. L. Nielsen.
0Z81); F. Wim de Vrijer, PAOXWA: O. Lundberg.
SMOCKYV: J. Belrose, VE2CV; R. Eldridge, VE7BS: P.
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Barnes, VK3GH: 1. Klepper, W3HGD: J. Deitz, W3JL;
C. Dorian, W3JPT: J. Gatti, W4TRJ and E. Holliman,
WSEUE.

The IARC, through the courtesy of its president. Ted
Robinson, F8RU, made 4UIITU available to the
visitors, and many QSOs to “*home™ and to *dx™ were
made. Thanks are due to the station manager, for
his endless patience in dealing with all the demands on
4UIITU.

For most of the amateurs present it was a rare and
happy chance to get together, which was much appre-
ciated and enjoyed by all concerned. Unfortunately, there
was no opportunity for all to assemble on any single
occasion—although it may well be that the QRM at such
a gathering would have been intolerable!

RSGB publications abroad

Members residing in North America are reminded that
most RSGB publications are stocked at Ham Radio’s
Communications Bookstore, Greenville, NH 03048,
USA. The toll-free telephone number for ordering books
is 800-258-5353. New Hampshire-customers should call
878-1441.

Scandinavian members may like to know that most
RSGB publications are stocked at A/S Ahrent Flensborg,
Skt Hansgade 9. 4100 Ringsted. Denmark. Tel (03) 6100
11

In addition to these sole distributors, RSGB publi-
cations are held in stock by many of the [ARU national
societies and larger overseas bookshops. and a list of these
is obtainable free of charge from RSGB HQ.

RAE pretests

From 1979 the Radio Amateurs’ Examination will be in
the form of objective tests containing multiple-choice
questions, and anyone preparing alone for his or her
amateur licence and living in the London area may be able
to assist the City and Guilds of London Institute. In
preparation for this change the institute is to pretest
objective questions. trying them out on candidates who
have reached examination standard. Pretests are intended
to test the performance of individual questions and
syllabus coverage. Information is obtained which assists
the institute's reviewing panels in judging whether each
individual question should be included in the question
bank for use in future examinations.

In order to obtain reliable information, pretests must
be administered to a sample of students which is as
representative as possible of those who will take Lhe
examinalion. Many would-be licensed amateurs prepare
for examinations without following a college course, and
the institute invites such candidates who live around the
London area to assist in the pretests. As well as helping
the City and Guilds, the lests may help would-be
examinees to revise their work and gain some exam-
ination experience. Volunteers who participated last year
found the morning helpful and interesting.

The pretests are to be held at City and Guilds of
London Institute, 76 Portland Place, W1, on Tuesday 2
May 1978 from 10am. Anyone willing Lo assist please
contact Miss Jackie Clifford (01-278 2468, ext 485).
Invitations will be issued to eligible candidates.

RADIO COMMUNICATION April 1978

Congratulations to. ..

Brian Armstrong, G3EDD, former Council member of
the RSGB, on his appointment as technical director of
Pye Telecommunications Lid:

and Lo

Ray Hills, G3HRH, also a former RSGB Council
member, on his appointment as assistant director of
engineering (operalions) of the Independent Broadcast-
ing Authority.

Edgware celebration dinner

The Edgware & District Radio Society, which started life
as the Edgware Short Wave Society. is holding a 40-year
celebration dinner on Saturday 20 May al the Railway
Hotel, Station Road, Edgware. Past members who would
like further details should contact the hon sec. GIMNO,
QTHR: tel 01-907-1237.

West Mersea, Essex, event

With the assistance of the Colchester Amateur Radio
Club, G2CVO/A will be operational from the Mersea
Island Museum on the hf bands and 144MHz during the
weekend 29 April-1 May. The museum is adjacent to
West Mersea Church. the beach and free car parking.
Visitors will be very welcome.

Please return!

Would the purchaser who collected the blind SWL's
equipment advertised in the December issue of Radio
Communication. Please return the receiver manuals then
borrowed.

1978 is going to be a testing year for
some

Have you seen the price of test gear recently? Whv not save a
fortune and build it yourself? The new (2nd) edition of

Test Equipment for the Radio Amateur
shows you how, and also gives the background to each test
method so that you understand what is going on. The many
up-to-date designs now include a p.e.p/rms power meter,
frequency counter/timer, prescaler and an antenna noise
bridge measuring both R and X

Just the thing to make this a testing year for you too!

140+ xi pages Hardbound £4.42 incl p&p

Amateur Televisicn
edited by A. Hughes, TEng (CEl), MITE

Mow that a separate licence for television transmission is no
longer required, it is likely that interest in this fascinating
branch of amateur radio will grow. This booklet covers all
aspects of amateur television, including sstv and colour tv, and
should prove of interest to enthusiasts as well as newcomers.
Chapter titles are as follows: Background,; Aerials and
reception; Transmitting, Operating techniques; Licences.
Picture sources; Monitors; Recording, Slow-scan tv; Colour
v

105 pages £2.20 incl p&p
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Improved strong signal performance using

double-balanced mixers

by S. A. FOX, CEng, MIERE, G3VVS"®

Introduction

This article will examine the critical signal handling stages
in a popular transceiver and show how the strong signal
handling performance can be significantly improved
without any sacrifice in sensitivity.

Consider first the reasons for wanting good strong
signal performance in the equipment used on the amateur
bands today. There are various types of unwanted signals
which can be detected by a receiver and which will
degrade reception of the desired signal [1], these are:

(a) Image signals which can be identified by noting
that they tune backwards across the passband. If
the local oscillator in a receiver has a frequency
fLo and the i.f. frequency is denoted by fj; then
there will be an output produced by signals
having frequencies f) o plus fir and f o minus fjg.
Since only one of these signals will represent the
wanted one, the other must be suppressed.

(b) Intermediate feedthrough signals which can be
identified by noting that they cannot be tuned
using the vfo.

(c) Spurious signals .which are generated by the
mixing action of both the mixers and any non-
linear stages in the receiver. These signals are
recognizable by the fact that, while they are
tunable with the vfo, they are not being transmit-
ted on the frequency indicated by the receiver.
Ray Moore [2] has divided these spurious
responses, normally generated by strong signals
and known as harmonic modulation products,
into two groups. First, strong signals can feed
through the front-end and mix with harmonics of
the local oscillator to produce the i.f, Second, a
non-linear amplifier or mixer can generate har-
monics of a strong signal which mix with the local

oscillator.
Mixer
Input signals |F._signals
f ‘ f | t ’ { 4 I 4
11 f2 13 @
fLo Local oscillator

Fig 1. Introduction of cross-modulation in a mixer stage. f, is
suffering from cross-modulation

*1 Kitswell Way, Radlett, Herts WD7 THN
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(d) Finally there are the intermodulation products
caused by multiple strong input signals and their
harmonics mixing with each other and the lo to
produce the i.f.

Other effects which can mar the reception of the wanted
signal are cross-modulation, blocking and desensitiz-
ation.

G3PDM|[3] described cross-modulation as the most
serious problem in designing a receiver for good large
signal performance. This is because, once cross-
modulation has taken place. it cannot be removed in later
stages of the receiver. This type of spurious response is
produced when the modulation on an adjacent signal is
transferred to the desired signal. Fig 1 shows two signals
present at the input of a mixer: f1 is modulated, f2is a cw
signal. At the output are two signals, both modulated,
because the larger signal has driven the mixer into the
third order curvature section of its input-output
characteristic.

Blocking is a severe form of desensitization. This effect
is caused when a strong signal outside the passband
reduces the gain of the receiver, which will reduce the
output level of the wanted signal. In blocking, the gain has
been reduced to such an extent that the receiver goes
silent. Both effects are caused by a large signal being
rectified by an active device, such as a mixer, and causing
a change in its operating point.

It should be remembered that the agc cannot be used to
reduce the amplitude of unwanted signals, since the
wanted signal would also be attenuated. Hence it is
essential that the receiver is designed to cope with large
unwanted signals while tuned to the weak station of
interest.

Most of these spurious responses will be familiar to
amateurs with solid-state receivers. They have been
accepted as the price to pay for the many advantages of
going solid state. However, significant improvements can
be made to the average transceiver, thereby satisfying the
homebrew enthusiasts who have yielded to the temp-
tations of allowing a solid-state black box into the shack.

Critical measurements

Most receiver manufacturers quote figures for image ratio
and i.f. rejection; typical values are around —50 or
—60dB. Since the rejection normally varies from band to
band, the figure quoted should be the worst case. The
image rejection will normally be the poorest on the
highest frequency band covered. The i.f. rejection will
normally be the poorest on the bands with frequency
coverage closest to the i.f.s used.
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Adjust for = .
Signal 1 input level Intermoduilation level “lsa
generator @ - of —40dBm ¥ 3 g
No1 at FT101 input
T
A\
1, f2 1, 12 i, *
Dncrectlona\ _1 > > ET101 ) \
oupler
IR 21117 \
2t2 11 \
Signal 1dB step %
generator T attenuator Transceiver Spectrum | | T
No2 12 under test analyser 2t1—17 f1 {7 217-1)

Fig 2. Equipment required to measure the intermodulation distortion produced at successive stages in a transceiver. The
spectrum analyser must have an im specification of at least—70dB for two input signals equal to —30dBm. The direc-
tional coupler minimizes cross-talk between the signal generators

Perhaps it is assumed that users of the typical black
boxes, widely advertised in journals such as Radio
Communication, would not be interested in detailed
specifications on parameters such as cross-modulation,
blocking and intermodulation performance. Certainly it
is very difficult to find more than a few such specifications
which can be used as examples. However. this situation
could change as it becomes more widely recognized that it
is easy to build receivers with high sensitivity, while much
more difficult to design for good strong signal perfor-
mance. An excellent example of how cross-modulation
and blocking could be specified was described by G4CDY
and G2BVN in their review of the Yaesu FRG7 receiver
[4].

In the case of intermodulation distortion. there is an
infinite number of signal combinations which can pro-
duce the intermodulation products. Hence, normally. a
measurement is made for a specified frequency spacing
between the two strong signals, such as 10, 15 or 20kHz,
and their level adjusted so that the third-order in-
termodulation products are equivalent to an input signal
equal to 1pV. The level of the input signals is then used to
determine the specification of the intermodulation
distortion.

Alternatively, as described in [5], a spectrum analyser
can be used for this measurement with the advantage of
far greater flexibility. The effect of varying the signal
frequency spacing and input levels can be seen im-
mediately on the analyser's display. Also a spectrum
analyser can be used to measure the intermodulation
performance of each stage in the equipment being
evaluated. The test set-up used for the modifications to be
described is shown in Fig 2.

External modifications

The preselectors used in modern transceivers are a
compromise between cost and performance. As noted by
Moore [2] the low impedance (50Q) tightly coupled

Noise
gate

Source
follower

First
mixer

RF Second
amphitier mixer
Signal

input

35K398Q

-+

Photo 1. Method of mounting the modified first mixer to the
rf unit

primaries on modern antenna matching coils compound
the strong signal problem because they degrade the Q of
the tuned circuit. They also present higher signal levels to
the active device. This compromise can be compensated
for by the use of an antenna tuning unit. Both image
signals and i.f. feedthrough signals will be attenuated. In
addition, an atu will reduce the amplitude of large out-of-
band signals and. hence, reduce the generation of
spurious signals. Such a multiband coupler is described in

Internal modifications

The active stages up to the crystal filter for an early FT-
101 are shown in Fig 3. The first mixer is a bipolar
transistor which will have relatively poor strong signal
handling capabilities. The second mixer is a dual-gate
mosfet which, while having better strong signal perfor-
mance, also has to handle much larger signals. Since the
noise blanker is so effective for mobile operation it was
decided that any modifications must not interfere with its

Crystal
filter

—a To IFamplitier

202

S BRARKER Fig 3. In the FT-101 a dual-

conversion system is used
ahead of the crystal filter. The

Crystal VFO = rarpentt rf amplifier and both mixers
oscillator 8:7 10 9:2MHz il e contribute gain to input
flas fo; signals
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Photos 2 and 3. Spectrum analyser displays at the output of the first mixer indicating a 20dB improvement in the third
order intermodulation distortion products by changing the first mixer from a bipolar transistor to a cross-coupled dbm

R2 R4 +13-5V
AAYA AN ; —0
l 820 l 12k O_L
R1 c1 201
i c2 €3
i TU oot To-oo-. T
RO RO R10
1 10k
1 5%
g 2 3
Local osc éﬂ? Ri% R3 12
input > 1k 1 51
| 10
c4 5
RF  0.001 1c1
nput MC1496 First
— . 1 |F output
R& RV1 R6 6 i
10k 47k 10k
4
14 ov
NMULL ADJUST
RO
-l— RO...grounded on receive only

Fig 4. Cross-coupled, double-balanced mixer used as first
mixer in FT-101

Photo 4. Method of mounting the modified second mixer
assembly

operation. Several FT Newsletters [7] have reported that
Yaesu has made extensive modifications to the noise
blanker circuit, with the aim of reducing the degradation
to reception of signals even though the blanker may not
have been activated. For transceivers with the noise
blanker on the low [requency i[. unil, a considerable
tmprmt:mu'.l in strong ~.iLna1 hdndiin;_, can be I'IlddL b\

o! a source follower. F Ill.l”) the source I"ullm\u U\Ed 10
isolate the crystal filter from the second mixer must be
very linear for signals which, at this stage. could be
200-300mV in amplitude.

Choice of mixers
For some time double-balanced mixers or ring modu-
lators have been known to offer much better strong signal
performance. They also have the property of attenuating
the level of the signal and local oscillator frequencies by,
typically, 40dB at the i.f. output point. Very compre-
hensive information on these building blocks is contained
in [8]. Some importanl points are that these mixers are
designed for use at low impedances (50€), have a
conversion loss of approximately 7dB, and require
significant local oscillator injection (typically 50mW). An
example of the diode-quad double-balanced mixer is the
MDI108 which was used for the second mixer in the
modified transceiver.

The cross-coupled double-balanced mixer overcomes
two of the main disadvantages of the standard version;
conversion gain can be achieved and the need for carefully

Table 1. Improvements in level of third-
order intermodulation products by chang-
ing the first mixer

Input signal Intermod level (dBj
level (dBm) 25C372Y MC1496
—40 -35 —55

Note. Frequency spacing between F, and F, = 15kHz on 14MHz
band.
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+13:5V

RF
input
—

L O I L R

IF
output
—

RO~

@ indicates break in copper track on reverse side

Fig 6. Veroboard layout for MC1496 mixer (component side)

balanced transformers is eliminated. As noted by G3VA
[9], with these devices the input and output circuits can be
those of any conventional mixer. The MCI1496 is an
example of this type of mixer, which was used for the first
mixer in the improved transceiver. Before any modifi-
cations were made, the sensitivity and intermodulation
performance was determined to form the basis for
comparalive measurements.

Construction

A special version of the MCI1496 was used as an
intermediate measure during the modifications. It has
become known as the “VK blob™ after VK5PX and
VKSES who originated it. It is easy lo fit and offers the
advantages of a double-balanced mixer. Milt Lowens has
described the blob extensively in [10. 11]. Fig 4 shows the
circuit diagram for the modified first mixer, which was
built on a piece of 0-1in Veroboard 1-5in?. A suggested
layout is shown in Fig 3. Before connecting the outboard
unit to the hf printed circuit board, the following
components must be removed: rx first mixer (2SC372Y),

Photo 5 Spectrum analyser display of the FT-101 i.f. output

with the MC1496, MD108 and source follower modifications.

The third-order intermodulation products can be seen at
dB

470Q emitter resistor and the 2-2k€) base resistor to RO.
The modified mixer is connected so that it is parallel to the
main circuit board and does not short to the can of T105,
sce Photo 1. So that the 50Q input impedance of the
spectrum analyser could be matched into the transceiver,
a source follower was made and connected to the output
of the FT-101 bandpass filter. The improvement obtained
in the intermodulation distortion produced by the first
mixer is shown in Table | and in Photos 2 and 3.
Changing the second mixer necessitated several modifi-
cations. In order not to damp the bandpass filter response
with the 50Q input impedance of the diode-quad mixer, a
source follower was used as a buffer stage. The 50Q
output impedance of the mixer was matched to the
primary of T-112A in the FT-101, using a common base
amplifier. This also compensated for the loss in gain
introduced by changing the fet mixer for a dbm. Finally, it
was necessary to increase the vfo injection level, and this
was achieved by duplicating the buffer output stage used
in the FT-101 vfo, with minor modifications to give a gain
of approximately two. Fig 6 shows the complete circuit,

Table 2. Improvement in level of third-order intermodulation products measured
at FT-101 i.f. output

Intermod Comments

Mod Mod status
No level (dB)
1 1st mixer 25C372Y -15

2nd mixer 35K390Q

Standard early FT-101

2 1st mixer MC1496 =18 Small improvement by
2nd mixer 35K39Q changing first mixer
3 1st mixer 25C372Y -18 No improvement in

2nd mixer VK blob intermods on original

preceded by source perfarmance
follower
4 1st mixer MC 1496 -15 No improvement in

2nd mixer VK blob
preceded by source
follower

intermods by changing
both mixers as
indicated

RADIO COMMUNICATION April 1978

5 Asfor (4) with modified —-30 Improvements offered
source follower on If i.f. by new mixers now
unit apparent

6  1st mixer MC1496 -30 Large signal handling

of diode-quad mixer
indicated

2nd mixer MD108
standard source follower

Opumum results
obtained. See Photo 5

7 1st mixer MC1496 —45
2nd mixer MD108
modified source follower
on If i.f. unit, additional
source follower
buffering noise blanker
diodes from 2nd mixer

Note. Same input conditions as for Table 1

297



Added 1o +13:5V {Mounted in

HF IF unit | aad-on 0 +13:5V
jcompartment ;
jto HF IF unit
| A
| To tap on
] T112A primary
545 to 6:0MHz i
from 2 6
BPF output Diodering
8 3311?):3 Fig 6.Source follower,double -
T balanced mixer, vfo amplifier
100p | ypFr102 3.4 51 and common base matching

1

stage

001

32 turns of
22swgwire pile-
wound on a 1k
resistor

TR3 |
25C372Y
ci15

-[OOO T %5

VFO input from
MHF IF unit

R2
2?0

which was also built on a piece of 0-1in Veroboard 2-5in
by lin. The layout is shown in Fig 7. The board was
mounted in an aluminium box which, in turn, was
mounted on the left-hand end of the high frequency i.f.
unit; see Photo 4. The following changes must be made to
the hf i.f. unit: remove the receiver second mixer, on the
underside of the printed circuit board. and add the source
follower modifications shown in Fig 6.

It was found that the source follower on the low
frequency i.f. unit was degrading the intermodulation
performance measured at the FT-101 i.f. output. This was
modified by changing the junction fet for a dual-gate

VFO input
(coaxial)

OV

(3}

1
ata!l
'S
m
[}
c
-~
°
e
=3

2

& sl s o IO Fig 7. Veroboard

7 layout for modified

a (coaxial) second mixer as-
sembly {component

9 OV side)

10 (ground)

L

oZo!
~J

|
I

ol

4 holes 'X' .. 10BA clearance
© indicates break in copper track on reverse side

+13-5V

R24 TR4
220k 40673

3+18MHz

IF input cS

470p To noise
gate,
crystal
| c18 filter, elc

'1'0-01 roov

Fig 8. Modified source follower on If i.f. unit

o

o

o

— VAV
oD
iy
owm
x
nD
N
oo
1
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mostet and connecting it as shown in Fig 8. It may be
found necessary to retune T-112A after completing the
modifications.

Table 2 summarizes the improvements obtained in the
intermodulation distortion at each stage of modification.

Conclusions

This project illustrated some of the considerations
involved in modifying a solid-state transceiver to have
good strong signal handling performance without sac-
rificing sensitivity. The use of double-balanced mixers
yielded a receiver with a greater dynamic range and a
better specification for the various unwanted signals
previously discussed. To be able to tune in amateur
signals on the 7MHz band with a quiet background
during the evening, without interference from the strong
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commercial signals. is a most satisfying experience. The
modifications can be done for less than the cost of a
crystal filter, and the results will satisfy the desire for a
better rig.
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Alternative repeater
shift for the TS700

by A. J. Oakley, GBIWA*

HE modifications to be described were made to the

author’s early model TS700 to enable an alternative
repeater shift to be obtained. This was needed so that he
could continue to use the TS700 to drive his linear
converter on 432MHz, and use the local repeater. The
circuit is shown in Fig 1.
Warning. If this alternative repeater shift is used while the
set is still connected direct to an antenna, out of band
transmissions will be made.

The absolute minimum of parts is needed and, apart
from the crystal, they are probably already in the junk
box. However, the author prefers to use new components
on work such as this. Most components fit into the
heterodyne unit pcb, accessible from the top of the set,
and the relay anﬁwo presets fit on to a new pcb which
goes into a vacant space underneath the set. Reference to
the operating manual is recommended before commenc-
ing the modification.

First, make the coil. The dimensions are given in Fig
2(a), and the author modified a coil former obtained from
A, 1. H. Electronics and costing S5p. Remove the coil
wound on the former, cut off the four pins and file them
flush both top and bottom. Drill four Imm holes and
insert four short lengths of 20swg tinned copper wire to
make the new pins—slightly flatten the wire by pinching
with pliers so that a gentle interference fil is obtained.
Wind the coil, 11 turns of 34swg enamelled copper wire,
and solder to a pair of adjacent pins Fig 2(b).

Next, after removing the top cover of the set (six
screws), remove the plastic drive shaft for the FinaL tuning
by loosening the two screws on the coupling at the rear of
the set and then pulling the shaft out through the front
panel. Remove the heterodyne unit pcb (nearest front
panel) by undoing the four screws at each corner, and
carefully lift it clear—there is no need to disconnect any of
the cables from the board. Drill the solder from the (now)

*100 Normandy Avenue, Beverley, N. Humberside,
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needed spare holes on the pcb with a Imm bit: insert the
coil, diode, 1kQ resistor and 0-001pF capacitor into the
board (Fig 3), solder up, and cut off excess wire. Replace
the board and the drive shaft.

Having made the new ggb (Fig 4). mount the relay and
Vero-pins. Remove the bottom cover (four screws) and
mount the new board into the space below the vfo box,
near the middle of the set just behind the marker unit.

All other components are
existing and are reproduced
to show relationship with new
components

Make to activate
Alt Rpt shift

Fig 1. Circuit diagram
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Last turn
through
o
13mm
Polythene
stril;: Former
(b) Pull to
square -~ hoid coil
- 5mm
Nrs

Fig 2. (a) Details of coil former. (b) Coil construction: (i)

Prepare strip of polythene about 2mm wide and 50mm long;

(ii) solder “'start’ end of wire to pin, then wind turns around

former and over doubled polythene strip; (iii) pass last turn

through eye and pull strip tight from bottom—this will hold

coil firmly in place; (iv) solder ""finish’* end of wire to other
pin

Secure it in place with four }in 4BA self-tapping screws,
one in each corner.

Locate the multi-pin socket for RLA2, which is
situated between the fm if unit and the af unit,
underneath the cable loom (see p22 of the operating
manual). Pin 22 of this socket is nearest the front panel,
on theright, and the wire from it is coloured orange on the
author’s set. Trace this wire from pin 22 on the relay
socket to where it passes the new pcb midway between
pins marked 22" and 101" (reference is made to pin
numbers of new peb). Connect the relay end to pin “22",
and the other end to pin 101" Connect a new wire to pin
“X", and thread it through the cable loom alongside the
wire now connected to 101" until it comes to the top of
the set. Connect it to the spare lug on the tag strip between
the front panel and the heterodyne unit board, and then
continue in the cable loom to pin X" on the heterodyne
unit, Wire a 4-7kQ resistor from the same lug on this tag-
strip across to the lug at the other end. where there should
be a blue wire connected—if not, check that the resistor
goes to the +6V line as the colouring could be different
between sets. Now run a pair of wires from the “Rly” and
*“13V" pins to pins 5 and 9 respectively of the vox socket
on the rear of the set, leading them through the existing
cable looms.

Test by making a connection between pins 5 and 2
(ground), and checking that the relay makes when this is
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Fig 3. Part view of heterodyne unit pcb showing position of
new components
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Full size printed circuit board viewed
fram copper track side with components
onreverse side

Fig 4. Printed circuit board and component layout

done. Finally, remove the 100kQ preset from the tag-strip
already used for the 4-7kQ2 resistor, and lead a wire from
the insulated lug just released, through the cable loom, to
the relay pcb, and solder to the “*Drive” pin.

Alignment and test should cause no problems. Plug the
crystal into the socket furthest from the front panel
(marked *X™), just next to the three crystals already
soldered into the board. Adjust the coil to give the best
reading with an absorption wavemeter, and then check
with a frequency counter to bring the transmitted
frequency exactly 1'6MHz higher than the dial calib-
ration when the rpt band has been selected and the new
relay energized. The author does this from the transverter
(at the same time switching coaxial and antennas), so no
inadvertent out-of-band transmissions are possible.

To adjust the two new presets, proceed as follows. Into
a dummy load with the band switch on 145, tune the
transmitter to 145:725, and adjust the privecontrol on the
front panel for best output. Now switch to rer, and adjust
preset rpt to give best output withour moving the front-
panel drive control. Reset the band switch to 145, retune
the transmitter to 145-15, and re-adjust the front panel
privecontrol for best output. Now switch to reT, energize
the new relay, and adjust the alt rpt preset to give best
output.

That is all. The set will now operate as before, but by
energizing the new relay when on rpt band the transmit
frequency will be 1:-6MHz higher than receive, giving the
right shift to transverting up to 432MHz and the uhf
repeaters.

The measured power output of the transmitter will be
less than normal when this alternative repeater shift is in
use. This is due to the rf stages not being retuned to
broadband them. This does not really matter, as most
transverters do not need a lot of power to drive them, and
the power output on 144, 145 and rpt bands will be un-
affected by this modification. O
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A transmitter

monitor
for 144MHz

by N. D. N. BELHAM G8FCH*

Introduction
It is always reassuring to have a visual indication that
energy is actually leaving one’s antenna, and even more
reassuring to be able to monitor the modulation quahly
In the case of an a.m. transmitter, both are done quite
simply by using a small antenna coupled to a diode, meter
and pair of headphones. However, things are not as easy
with an fm transmitter. It might be thought that slope
detection would be a quick answer, but consideration of
the universal resonance curve, shown in Fig 1, gives no
hope that the method would be successful at 144MHz.
Measurements show that, for a tuned circuit consisting
of a coil and a capacitor, the Q at I0MHz is likely to be
about 20, while at 100MHz this drops to about 10. The
near linear part on either side of the resonance curve is
centred about the 80 per cent mark. If the maximum
deviation of the transmitter is limited to SkHz, calcu-
lation shows that the change in response of the tuned
circuit is only about 1 per cent of the peak response at
resonance. At |00MHz the change in response would be

* 7 Binyon Close, Badsey, Evesham, Worcs WRII SEY?
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Fig 1. Resonance curve for parallel tuned circuits
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Fig 2. Phase angle of the impedance of a parallel tuned circuit

only a twentieth of that. For discriminators depending on
phase change for their action, the curve shown in Fig 2
gives no more hope of operation at or above 100MHz. A
practical check, made by fitting a 144MHz tuned circuit
to the Signetics N5111A ic discriminator, had negative
results.

Construction

It has been the author’s experience that it is better to
construct experimental apparatus with each stage as a
separate unit. This allows the design to be easily changed
as experiments indicate and also facilitates the location of
faults. The monitor to be described has been reduced to
the bare essentials for the discriminator to operate in the
10MHz region, the units being mounted on Veroboard in
a 5 by 7 by 24in metal box. (Figs 3, 4 and 5.)

Components list

C1,3,4, R1 220Q
8,9, 32 22pF R2, 5. 6,
C2, 6,10, 11,13.14,
1nF 15, 16, 24,
C5 27pF 27,30, 31 1009
Cc7 65pF trimmer R3, 25,
c11 25pF trimmer 32 10k
c12 10pF R4,7.8.
C13.14 47pF 29 3:3k0
C15, 16, RS 330Q
17,18, 20, R10 1kQ
24, 27, 28, R12 220kQ
29, 30, 34 0-1pF R17 20kQ
c19 47pF R18.28 1MQ
c21 2-01pF R19, 20,
c22 65pF variable 22 47kQ
c23 100pF R21 56kQ
Cc25 10pF electrolytic R23 2:2kQ
C26 1uF electrolytic R26 2:7k0
c3 100uF electrolytic RV1 10k preset
D1, 2 silicon S1 dpdt
1c1 Signetics N5111A TR1. 2,
L1 6t 1in dia 3.6 BSX20
L2 3t }in dia TR4,7 2N3B19E
L3, 4 200 7mm dia TR5 BC109
slug tuned X1 67-5MHz
L5, 6 4t Tmm dia D1 zener diode 6V
slug tuned 400mw
L7 19t 4mm dia .
slug tuned All the O-1pF capacitors were
M1 meter 100pA 63V ceramic plates. Apart from
Phones lowZ the electrolytics, the remainder

were low voltage ceramic plates.
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A small antenna, or coupling coil, the actual size of
which will depend on the power of the transmitter, feeds
the 144MHz signal to a simple mixer and also to a fet
voltmeter for peak carrier level measurements. The single
transistor mixer also receives the doubled output from a
67-5MHz crystal oscillator. The 9-11MHz filter consi-
derably attenuates the 280MHz sum, and the two inputs,
compared with the I0MHz difference. The filter is also
worthwhile for stability reasons.

Integrated circuit discriminators of the type chosen
start with a high gain limiting amplifier which feeds both
inputs of a product detector, but with the phase of one of
the inputs altered through 90° by means of an external
tuned circuit. As the signal frequency changes with the
modulation so does the phase of the feed supplied

Fig 3. Layout and front panel

Fig 4. Circuit diagram
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Fig 5. Veroboard discriminator layout (top view)

through the tuned circuit, and the product detector then
provides an audio output. The icis designed for broadcast
use with a wide deviation, so it is necessary to use a low-Q
circuit to recover sufficient audio from narrow-band
frequency modulation.

The ic discriminator needs a tuned circuit that covers
9-1IMHz if the 144MHz band is 1o be completely
available. Since frequency at resonance is inversely
proportional to the square root of the tuning capacity it
must be possible to increase the minimum capacity by at
least 50 per cent. This is done by shunting a ceramic
100pF capacitor with a 65pF variable. The tuned circuit
must not have a de path to earth, so care must be exercised
in the choice of capacitor and the method of mounting.

The tuning is quite sharp and the control needs to be
brought out to the front panel. No external tuning is
needed for the 10MHz filter as this is followed by limiters
in the ic: however, the filter needs to be set up, with the
discriminator disconnected. by means of a dip meter. The
output from the discriminator is fed to a single audio
amplifying stage which, in turn, feeds an emitter follower
to supply a pair of low impedance phones, and another
amplifying stage which then feeds to diodes and modu-
lation meter. In fact one meter is used and switched for
cither peak carrier or modulation measurement.

Setting up

The fet voltmeter will operate at lower levels than the
conventional diode and microammeter, The 10kS preset
bias control in the source circuit is adjusted until the drain
current reads zero, and a carrier is then injected and the
pick-up loop, or antenna, adjusted to give a suitable
reading on the meter. The mixer requires a somewhat
lower level and this is provided by inserting a 220Q
resistor, R 1, in series with the mixer’s signal supply; R2
enables the output of the doubler to be set at a similar
level. The audio gain has been designed so that the
modulation meter gives a suitable deflection when the
carrier meter operates satisfactorily. The discriminator
tuned circuit is best set while listening with headphones
because the tuning is very sharp.

The monitor is sensitive enough to operate with
transmitters having an output of IW or more; for
example, a pick-up coil of three turns, placed near the
retracted antenna of a Trio 2200G, will enable the
monitor Lo operate. O
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NEW COMPONENT

I.F. filters

TOKO have announced a new series of i.[. filters rfor 455
to 470kHz. There are two types, the LFY, a four-section
minature ladder filter, and the CFM2, which is a two-
element mechanical filter. Data sheets showing the
characteristics of these new devices are available from the
UK TOKO distributor, Ambit International. From the
same source a new catalogue is available listing the range
of TOKO coils, tuneheads, and ceramic and mechanical
filters. The cost of this is 40p from Ambit International, 2
Gresham Road, Brentwood, Essex CM14 4HN; tel 0277
216029,

Leader electronic kits

Arrow Electronics Ltd announce a new range of kits at
present comprising a digital clock. bench power supply,
laboratory power supply and a test bench oscillator. Each
kit is of proven design. and the distributors claim that the
make-up of the kits ensures easy assembly, soldering and
wiring. Each kit comes complete with every component
and a comprehensive manual of instructions, suitable for
even the most inexperienced constructor. Leader kits
are wholly produced in the UK and are available by mail
or callers from the distributors, Arrow Electronics Lid,
Leader House, Coptfold Road, Brentwood, Essex; tel
0277 219435.

The Leader psu

Looking ahead

5.6 May—RSGB Amateur Radio Exhibition, Alexandra Palace,
London N22.

16 July—BARTG Convention, Harpenden Public Hall, Harpenden,
Herts.

17 September—IOW “get-together”, Alverstone Manor. Details
from G3KPO

2-4 November—ARRA Exhibition, Granby Halls, Leicester.
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A cmos frequency counter for receivers

by J. C. MOORE, G3OGM*

EVERAL articles have already been published which

describe frequency counters based on the use of
digital 1cs and seven-segment displays [1] [2] [4]. These
counters form a useful item of workshop test equipment,
and. in particular, they can be used 1o measure accurately
the frequency of oscillators and transmitters. However, to
measure the frequency of a superhet receiver it is
necessary Lo perform a little mental arithmetic to add or

subtract some combination of the i.l.. local oscillator, and
first or second oscillator frequencies.

This article describes a counter that can perform these
operations automatically on up to three different input
frequencies and give a continuous read-out of the answer,
It may thus be used to measure the [requencies of

*34 Beamish Drive, Bushey Heath, Heris WD2 |HH.
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transmitters or receivers. With the addition of suitable
input [2] and prescaling [3] [4] circuits it could act as a
piece of general-purpose test equipment as well.

Most readers will be familiar with the well-known ttl ics
such as the 7490 divide-by-10 device, used in earlier
designs, but it is equally possible to build the following
circuit using ttl or cmos. After some thought, cmos was
chosen because its greater degree of integration allows a
given function to be achieved with less i1cs. and the
demands on power supplies are much simpler. The overall
cost of the system would be about the same in either
technology. In the author’s application the slower speed
of cmos (an RCA CD4017 wilrcoum to SMHz typically
with 10V supply) was no disadvantage. In any event the
frequency capability could be extended upwards using
prescalers. The cmos has few special requirements:
uninstalled i1cs should be treated with normal handling
precautions although the author has heard of few cases of
1cs being damaged by static. Unconnected inputs to gates
should be earthed through 1MQ resistors to prevent
spurious operation. Unused outputs should be left open-
circuit.

In this circuit the frequency counting is achieved in the
normal manner by the 4510 ics. (Fig 1. Throughout this
article only the basic ic type numbers are quoted. Varying
manufacturers’ prefixes and suffixes are discarded to
avoid confusion.) These are presetiable bed up/down
counters. They are cascaded 1o give parallel synchronous
counting, ie the clock input is connected to all s in
parallel. As each ic reaches its full count of nine it
generates a carry signal 1o the next more significant digit
counter which enables it for one period of the clock pulse.
This method is to be preferred to the more familiar ripple
counting as it reduces propagation delays through the
system.

The output of each 4510 feeds a 4511 medium-scale
integration laich decoder and driver ic which can deliver

Pin

0 T IE
SRR | 2
ry l_] a
vge 1 7
4 1 10
5 1 1
6 1 5
7 1 6
8 I 1 E)
9 | i [
Carry out | I 12

Fig 2. 4017 timing diagram
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Preset —-_J_l ]‘—L
Latch —-_’ I_I

Up|Down _-_l__'l_—[_'
S1 Forwards 7l 7L

S1 Reverses [121 ML

Fig 3. Count sequence

up to 25mA to each segment of a seven-segment led
display direct. Similar functions in ttl would be performed
by the 74190 or 74192 synchronous up/down counter,
7475 latch and the 7447 decoder driver.

LED displays were chosen for their cheapness and
convenience but they consume more power than the rest
of the circuit combined, and most of this is wasted in the
8209 resistors. If the aim is minimum power con-
sumption, eg for battery operation, then the exira expense
of liquid crystal displays would be justified. These should
be driven by the 4056 decoder driver instead of the 4511,
The remainder of the circuit would be unchanged.

Because the 4510 can be preset and can count up or
down (ie forwards or backwards) it can be used to
measure the sum or difference of three different input
frequencies, provided it is controlled to do this in the right
order. The heart of the particular circuit to be described is
the control system, which produces the correct sequence
of pulses to the counters. There are three operations
involved.

The first is to enable the latches which accept, store and
display the contents of the counters after the end of the
previous count cycle. When the latch pulse is removed the
display will remain constant while the next cycle is taking
place. Thus the display does not flicker but is refreshed
once every count cycle. which is 100ms in this design.

The second operation is 1o use a pulse to preset the
counters. If used in a single-conversion receiver it will be
sufficient 1o preset to zero. In a double-conversion
receiver il is necessary Lo preset to the frequency of the
first local oscillator, which is assumed to be a known fixed
frequency derived from a crystal. For example. the
author's receiver has a tunable i.f. of 1:5-2:5MHz and
oscillator crystals of 45, 55, 6:5. 7:5MHz and so on
upwards. It thus gives general coverage in |[MHz strips
from 2MHz upwards. As there is no real need to display
the whole numbers of megahertz, it has a display of four
digits showing hundreds, tens, ones, and tenths of a
kilohertz. This has been found to be sufficiently accurate
even for tuning to a known ssb channel, eg in the trawler
band. It is thus only necessary in this receiver lo preset
500kHz in all cases. A switch is provided 1o allow
alternative presetting to zero when the tunable i.f. is used
alone. eg lo cover top band. This switch is not shown in
the circuit here as the requirement depends on the design
of the particular receiver. It is a simple matter to switch in
any number of required presets by applying +Vpp .
through a diode network if necessary. to the appropriate
bed inputs on pins 3. 4, 12 and 13 of the 4510s. Negative
frequency presets are achieved by using the com-
plementary number. Each of the presets is earthed
through a IMQ resistor which holds the input at zero
unless Vi, is applied.
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Fig 4. Crystal clock

The third and major operation 1s to count the mnput
frequencies. The clock in this design generates 10ms
pulses which gate the counters 1o measure to the required
resolution of 100Hz. Because the received signal can be
above or below the first oscillator. it is necessary either to
count the second oscillator up followed by the carrier
insertion oscillator (on 453-5 or 456-:5kHz) down 10 leave
the difference remaining in the counters. or in the reverse
order.

This is where the 4017 ic comes into play. This is a
divide-by- 10 counter, but unlike the 7490 type its outputs
are not bed coded. The 4017 is a Johnson counter which
has 10 individual output lines, each of which goes high in
turn for only one clock period as the counter is clocked
(Fig 2). Each of these output lines thus provides a pulse in
a predetermined order, so the device can be used 1o
control a sequence of up to 10 events in a set order. Theic
also has a conventional carry pulse output which is at a
tenth of the input clocking rate.

Figures 1 and 3 show how the sequence of pulses is
used. S1 enables the appropriate pair of NAND gates to
let through 10ms bursts of input frequencies in the right

+Vou
%zzk élk élk 2.7k
4
| |
16 i) 14 14
1
e =10 1o =0-01 e =0-01 i ==68
81315 7 7 7
=G4V
'470
| || | [T
16 16 16 16 3 418
1cs 1c6 c? ice Ics to 12| |

[ er e ]

Fig 5. Supply connections
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order. The carry pulse from pin 12 of IC1 sets all the 4510s
to the condition for counting up for 50ms and then down
for 50ms alternately. With 81 in the forward position Fig
3 shows that the sequence of operations is as follows:
laich, preset, count f1 up. count {2 down, latch new result,
and so on. In the reverse position il goes: laich. presel.
count f 2 up. count fl down. latch new result.

It will be noted that not all the outputs of the 4017 are
used in this application. NAND gates in 1C2 and 1C3 are
connected as inverters with feedback resistors 1o make a
more or less linear amplifier with a voltage gain of about
10 in each case. This was found adequate for input signals
of |V peak 1o peak up to about SMHz. The connections
can be taken from any convenient point in the receiver
oscillators as the input impedance is quite high. In the
author’s case this is direct from the collector of the
variable oscillator buffer transistor and from the drain of
the crystal-controlled carrier insertion oscillator through
only a blocking capacitor in each case. If more gain or
isolation is required it would be necessary to provide
more amplification. In this unlikely event a simple
solution would be to cascade one or two more cmos gates
in the fashion already shown. The 4012 NAND gate [C4
accepts the two 10ms bursts of square waves and passes
them in turn to the count inputs of the 4510s,

Any conventional clock circuit may be used to generate
the 100Hz input to the control system. That used by the
author is shown in Fig 4, complete with circuitry for
interfacing the wl counters (which happened to be
available) to cmos.

The circuit was constructed in two units: one diecast
box, 114 by 61 by 3cm. contains the 4510and 4511 1csona
picce of Veroboard and the led displays connected via
their 820Q resistors: the other box. 12 by 94 by 3cm,
contains the crystal clock and all the control system on a
piece of double-sided pcb measuring 11 by 8cm. This way
only four connections are needed between the two boxes.
The boxes are bolted together back to back allowing full
access 1o all the contents. The combined assembly was
mounted on top of the receiver. allowing the use of short
interconnections at rf.

The 704 led displays are difficult 10 read when bare.
because light leaks from illuminated segments to adjacent
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dark ones. Some sort of liltering is necessary. and the
author obtained a very clear display by Aralditing-on a
section cut from the plastic lens of a pair of Polaroid
sunglasses. The rectangular strip was held flat against the
display surface while the glue set round the edges.

With the large variety of pulses floating round circuits
of this nature. it is necessary adequately to decouple the
power supplies to each ic. This design plays sale by
isolating every ic in the control system independently. Fig
5. Under these conditions digital ics perform exactly as
advertised, with no snags. The value of Vb is not very
critical, anything from about 8 to 15V being satisfactory.
With the 820Q resistors shown feeding the displays. each
segment takes 12-5mA at a supply of 12V.

The counter has been in use for a year now and it is an
invaluable aid with both a receiver and transmitter. The
last digit of the display hunts more or less continuously
between adjacent digits. This is only to be expected with
Iwo counting processes in each cycle. both of which are

asynchronous with their input frequencies. It presents no
problem to read. but could be eliminated by adding
another 4510 counter in the chain preset to — 5. reducing
the clock frequency by a tenth, and not displaying the last
digit. This reduces the resolution of the counter to 10Hz
but leaves the display at 100Hz resolution, which is an
expensive luxury.
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A time-shared servo
sSWr meter

by C. MacKEAND, WA3ZKZ/G4ARR*

HE usual swr meter is not a direct indicating device,

but in the often prolonged business of setting up a new
antenna, direct indication of the swr in the feed line would
be a considerable advantage. A simple mechanism for
achieving this is described here, and while it is not
presented as a construction project it could be duplicated
without too much difficulty.

Coupler p——
V1 va Fig 1. Basic swr indicator
M1 /' M2
Forward Reverse

The problem to be addressed is described by Fig 1, in
which it can be seen that two independent voltmeters, V1
and V2, register the forward and reverse powers in the
line, as determined by the coupler. So far so good, but in
order o obtain the swr a ratio of these voltages is
required, and division is difficult. It has been done
elegantly [1] but the author was looking for a simpler
approach. Whether or not he found it may be left to the
reader to determine for himself.

Adopting a different attack, consider how the user of
the conventional swr meter handles the matter. He adjusts

* 115 South Spring Valley Road, Wilmington. Del 19807, USA.
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— Coupler —_— Coupler p—
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Fwd Rev
M2
Meter
(a) (b)

Fig 2. (a) Practical single indicator swr meter. (b} Modified
presentation with forward and reverse meters

the sensitivity of one common meter as in Fig 2(a) until
the forward power is at a fixed or fiduciary level and then
reads swr directly from a shaped scale in the reflected

ower position of the switch. Alternatively. as in Fig 2(b).
if a dual potentiometer of good matching of sections is
available, the two meters of Fig | are retained and the
forward power is adjusted to the fiduciary level while
simultaneously the refiected power meter settles to the swr
reading. Here then is the germ of an idea. Substitute the
forward meter with a current level detector, motorize the
potentiometer, and automatically adjust the poten-
tiometers to the required point; this might be a workable,
albeit wonderfully clumsy, system.

At this point the time-sharing concept enters the arena.
In Fig 3 a meter is shown connected to a voltage source.
and in series with it is a commutating contact which so
vibrates as to spend 50 per cent of its time in the nc
position and the other 50 per cent in the no position. If the
frequency of vibration or commutation is high enough,
the meter acts as a mechanical integrator or low-pass filter
and the meter reading is apparently quite steady. If the
resistor R is selected so as to deflect the meter to its fsd
when the contact is maintained closed, then when it is
commutating (at about 100 to 200Hz for most meters) the
meter will read exactly half-scale. This assumes, as the
author will continue to do. that the meter’s internal
resistance is very low compared with R. Note especially
though. that when the contact is in the no position there is
no current flow anywhere in the circuit at all.
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To complicate the issue a little, add a second meter, as
shown in Fig 4, and observe the behaviour of both meters.
They will show the same current and. if both have the
same fsd, the same reading. In fact both will also behave
quite independently as regular voltmeters, although at 50
per cent of normal sensitivity. The scale resistor R is
common to both meters but the currents never mix. When
one is on. the other is off, and vice-versa. Complele
electrical independence can be retained.

+V

M1 M2

-\ =

Fig 3. Commutating contact Fig 4. Meters are independent,
reduces meter sensitivity by with common range resistor
50 per cent

This new circuit can be applied Lo the swr meter of Fig
2(b), and Fig 5 shows this as it might be set up. Now the
performance of Fig 2(b) can be duplicated by varying the
single resistor R. This resistor will have ap equal effect on
the sensitivily of both meters. At this point one can see
that if the only requirement is for the display of swr then
the meter M1 is not needed as long as there is some way of
setting the forward branch current to the fiduciary level
and keeping it there by suitable variation of R. What is
needed is a device to vary R automatically in such a way as
always to keeep M1 at the same fixed reading.

Obviously this could be done electronically, but the
hardware available suggested an electro-mechanical
route. Fig 6 shows a meter movement equipped with a
black paper flapper which will interpose between a light
L1 and a photo-resistive cell PR1. As the applied voltage
increases from zero, the light isinitially shining directly on
the cell, giving a cell resistance of the order of 100Q. At a
threshold value equal to the applied voltage needed Lo
bring the meter to its fsd, the light begins to be obscured.
As the applied voltage is further increased the cell is
steadily further obscured to maintain its resistance

Line Coupler Line

M2

Fig 5. Single range resistor substitutes for ganged resistorsin
Fig 2(b)
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~—— Fig 6. Photo-mechanical
e servo regulator
- 7 S
/J' -— .
/
-V

sufficiently high to permit only the fs current of the meter
Lo pass. Since the dark resistance of such a cell is around
IMQ. this simple device will provide a regulated current.
in the author’s case about 150pA, with an applied voltage
of between a [raction of a volt and a hundred or so volts.

Here then is a simple regulator circuit, and its main
possible problem is its stability. Will it oscillate? For-
tunately, no. There are only two significant time lags in
the system—the meter and the cell, and since what has
been designed is known in process control terminology as
a proportional-only controller, stability is assured. Also,
the cell lag is large compared with the other time lags in
the loop and so provides another favourable factor—the
single dominant lag [2 and 3].

Having that hurdle safely out of the way. now combine
the circuits of Figs 5 and 6. The meter movement M1
receives the forward signal from terminal A of the
directional coupler and moves until the light impinging
on the photo-resistive cell PR1 is so reduced that M1 is
held at its preset value (that is, the value where the cell is
partially obscured by M[’s flapper). Whatever the value
of resistance of PR 1 necessary to do this, the same value is
presenled as the series resistance for M2. Therefore,
provided M2 is of such a sensitivity that it will read full
scale when the forward and reverse vollages are equal (ie
when the swr is infinite) it will now read out in swr just as
M2 did in Figs 2(b) and 5.

In the completed working device some means is
necessary to drive the commutating contact. This is

Coupler

eC P A B

Fig 7. Range resistor automatically servo-adjusted
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accomplished by using a 555 integrated circuit running at
aboul 150Hz, and the contact is a small mercury-wetted
relay. In a less-than-perfect world. 50/50 division is not
possible—some time has to be allowed for the contact to
travel from the nc to the no position and vice versa.
However, whatever the actual value. the main require-
ment, in this as in certain other fields. is equal time! The
most expeditious way of providing adjustment of this
proved to be a simple drive adjustment with a series
resistor in the coil circuit of the relay, taking advantage of
the natural drive/bias characteristics of the relay. Some
means of detecting drive balance must also be provided.
This is accomplished by switching to rearrange the meter
asshown in Fig 8. Balance is detected by a zero reading on
}il;‘ melter, and is set by the series drive adjustment resistor

The final circuit is shown in Fig 9 and this includes the
balance circuit and a switch position for observing the
forward power reading. This 1s also of use to determine
whether the power level is sufficient to bring the regulator
meter movement M| over its operating threshold into the
regulating mode. The relay driver 555 is mounted on a
printed circuit board in a screening can to avoid the
possibility of rf pickup changing the mark/space ratio of

R2

-V

Fig 8. Balance circuit for adjusting relay bias
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the relay contacts. The lamp is a led operating from the
18V dc battery supply for the 555 oscillator.

Final notes
After the flapper is put on the meter it will need
rebalancing. Also a stop is necessary to prevent the
flapper passing right over the photo-resistive cell on a
transient and then being driven right out of other side by
the now positive feedback! It is also necessary to have the
cover on for it to work well; light from the room has to be
excluded from the cell or it will lose its dynamic range. In
order to get meaningful readings ol swr it is necessary, as
with any other swr nfeter. to be in the linear range of the
diodes in whatever coupler is being used. For this reason a
toroid transformer type of coupler is probably advisable.
The resulis obtained have been encouraging. Thereis a
characteristically slow deliberate approach (3s) to a new
reading, due to the need for the servo regulator to
rebalance, and this gives a good indication of normal
operation. A fully electronic analogue of this device
would be interesting, and surely easier to duplicate. One
possible approach would be to use a fet driven from an ic
comparator current detector instead of the cell. As the
detector and the cell are at different potentials there is
obviously a grounding problem, which is solved in the
author’s version by the isolation provided by the meter
movement and the opto-coupling. Also. if an electronic
version is tried it is worth remembering that the regulating
element, whether fet or photo-resistive cell must be
ohmic. A bipolar silicon device for instance just will not
fly due to its voltage sensitivity or non-ohmic nature.
Finally, it would not seem too difficult to substitute the
relay with a fet chopper.
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An assured speech
processor

by R. C. V. MACARIO, BRS33543", and
T. DAVIES, BSc, GW4ADL

HE principle of speech processors will be well

understood by most readers of this journal, and
indeed useful discussion of the various methods of
achieving satisfactory speech processing is available in
earlier issues [1, 2, 3]. It is well known, and indeed was
shown sometime ago [4], that the single sideband or rf
method of speech clipping is the superior method and also
gives an assured result. This is borne oul by a more recent
description [5] of an rf speech clipper based on the
phasing technique of sideband separation [6].

There would, therefore, be little novelty in describing
an rf speech clipper as such, and for this reason the
philosophy of operation of the circuits is omitted.
However, the unit to be described has two novel features
which one might characterize as giving operational
assurance. The first feature is the use of a polyphase
sideband discrimination circuit based on a simple design
formula so that an assured response is achieved and
testing is not required (provided of course the wiring is
correct). The second is speech level visibility. On portable
equipment, or indeed on one's operational rig, oscillo-
scope monitoring is not always wanted. On the other
hand, an indication of the actual *‘talk power™ entering
one’s transmitter is very assuring.

As is usual today, with the wealth of low-power
complex circuits readily available, the design uses a
minimum of parts. A block diagram of the unit (in three
tiers for clarification) is shown in Fig 1.

The first section consists of microphone signal audio

*2 Valley View, Derwen Fawr, Swansca SA2 8BG

Line of

——000000000000

Mic
300
I000H:

Palyphase seclion

o
LED indicatars

Bullers

bandpass shaping and level monitoring. The level moni-
tor used (in place of a meter) is a line of leds driven by the
novel Siemens UAA180 line-of-leds driver. Apart from
processing the speech, one could just use this first part of
the circuit (detail in Fig 2) as a microphone level moniler.
Further description of this aspect is found below.

The second section is the well-reported polyphase
network as first described by Gingell [7]: in this instance,
buffered between operational amplifiers. The four output
leads contain the audio signal, but differing by 90° from
each other. Provided one gets the order right for mixing
these up to a higher frequency with a similar set of phase
quadrature carriers, and adds the output of a balanced
mixer, only one sideband appears—plus various higher
order carrier frequency harmonics.

The third tier has a simple LC filter to select the
sideband at the fundamental frequency f,/4. prior Lo the
clipping or limiting process. Translating this new signal
back to baseband requires a final stage of mixing and a
simple low-pass RC filter.

Actual circuit

Many of the signal functions can be achieved by devices
within a single ic package. Also. because clipping isa non-
linear process. excessive regard for amplifier linearity is
not essential, and the same applies to the mixers
(switching modulators). Since the rf frequency employed
does not come out of the unil, its value is arbitrary, and a
“convenient” value may be used. The detailed circuit is
shown in Fig 2. It has been drawn to focus attention on
the device count rather than the circuit topology.

The first op-amp acts as a straightforward buffer
amplifier, with the two capacitors C| and C2 designed to
give roll-off at 300 and 3,000Hz respectively. If a better
response is required, this first stage should be replaced by
the circuit of Fig 3, which consists of an active low-pass
and high-pass second-order filter in series. Operational
amplifiers come in packages of one, two, three or four per
device, so the authors do not show a particular device
number or make. The only requisite is to observe the
+/— and o/p pins.

The polyphase network needs voltage driving from two
out-of-phase signal terminals and it is good practice to use
two further op-amps, as shown in Fig 2, for this purpose.

Filter
Mix and agd co-L! Limiler Mix

(-

R22  Audio

C12

pols®
L |
i—

4

5

Fig 1. Block diagram of the unit
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Fig 2. The circuit diagram for the unit

Itis this input signal which is to be eventually clipped and
therefore is a good point at which to monitor the level.

Envelope detection of the speech wavelorm provides a
measure of the average level. Capacitor C4 (0:047pF) was
chosen to give a suitable hang time.

The Siemens UAA 180 device is an 18-pin dil which
provides the capability of driving up to 12 leds as the
voltage applied to pin 17 is increased by 1V relative to pin
3. The detailed wiring schedule is shown in Fig 4. RS
Components have available a line of 10 leds. The last two
or the first two can be left off, or a different overload
colour considered. for example. In Fig 2 the scheme is
indicated more as the indicator appears in practice.

Polyphase circuit

Fig 5 plots the response of an actual polyphase circuit
consisting of six sections; that is, 24 RC pairs. Each RC
pair value (there are four of these to make one section)
gives rise 1o a null in the response. Therefore. 1o achieve a
useful discrimination of a given audio bandwidth. eg
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300-3.000Hz, the RC pair values should be staggered.
The actual number of pairs required o give a specified
attenuation over a given bandwidth ratio (the ratio of the
highest audio frequency to the lowest) was worked out by
Weaver [8], and a useful curve is given in his paper. For
example, six sections can theoretically achieve 64dB
discrimination for a bandwidth ratio of 10:1. This is very
nearly the case for Fig 5. which was achieved without any
special component balancing and indicates the super-
iority of the polyphase method [7] over the conventional
phasing method [9].

Because the performance depends entirely on where the
RC pole frequencies are placed, then clearly these should
also be chosen from the preferred values of R and C.

[t turns out that the lowest frequency of cut-off should
be chosen to correspond to the product of preferred
values of R and C, eg 330Hz, rather than some arbitrary
or otherwise specified value. The poles should then be
chosen to fall on equally spaced logarithmic intervals
between this lower frequency and an upper frequency.

311



AMPLIFY

LOW-PASY (3000Hz)
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HIGH-PASS (300HzZ)

Supply and ground
device connections
are not shown

Output Fig 3. Improved micro-
— phone shaping amplifier
&

usually 10 times greater. Choosing a convenient value for
the capacitance value, eg 3.300pF (so that R is not too
small or large. etc), resistors on a preferred value scale
over a 10:1 range can be selected at intervals depending
on the order N of the network.

For example:
for 6th-order. R

18kQ2, 27k€2, 39k, 56kQ, 82kQ,
120kQ;

22kQ), 39kQ. 64kQ, 120kQ:
18k, 33k€2. 56kQ. 100kQ.

for 4th-order, R
or R

12 x LED

frd

&

e

s

The discrimination bandwidth will differ slightly for the

two orders. Also note that there is some advantage to be

ained by staggering the order in which the R appears
rom the above 1able (see Fig 2).

Setting-up procedure

The actual circuit can be constructed on 0-lin spacing
plug-in boards so that a working circuit can be achieved in
a few hours. In any case it is probably best to divide the
construction into three stages, in the sequence of Fig 1.
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s

Fig 4. Wiring schedule for
UAA 180
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Amplilude response (dB)

AN/
[\
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Fig 5. Frequency response of sixth-order polyphase
network

o
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To test the audio stage, use an audio generator. With
the gain control R4 set to maximum, all the leds should
light with an input of approximately 4mV. The peak-to-
peak voliage swing at the out-of-phase inputs to the
polyphase network will be approximately 1V.

The same ac waveform (in phase quadrature) should
appear atl points A, B, C and D, and should be exactly
equal in amplitude. Meanwhile the local rf oscillator
output should appear as a square wave at pin 11 of the
first 4011 quad 2 input NAND gate. A divided-by-4 clock
should appear at each Q output of the 4013 device. For
this to be 450kHz (to match the coil L1) use a crystal at
|-82MHz, etc.

The first gate of the second 4011 acts as a tuned
amplifier and also adds the signals coming from the four
multiplier or quad bilateral switches (4016). The second
and third gates of the remaining 4011 device act as
limiting amplifiers—the clipping action—and produce a
squared-up waveform. It is desirable to have symmetrical
limiting, eg as the audio input is reduced, so the clipper
output (of the stage under discussion) reduces to the
resemblance of a sine wave. There appears to be a
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variation from one device source to another affecting the
symmetry of clipping, but this can be overcome by
adjusting the value of R20 as indicated.

The fourth gate is used as a switching modulator to
restore the signal to an audible signal. The simple RC
section R22 C12 removes the rf harmonics. The output
signal fully clipped level has a peak-1o-peak value almost
equal to the circuit supply voltage, eg 10-12V.
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Calculation of distances between QTHs using scientific
calculators

by E. H. SQUANCE GI80JG"

Having read the article on this subject by GEDET and
G4BBR in the September 1977 issue of Radio Com-
munication, it was noted that the examples given were for
degrees only. Many calculators operate only in radians,
and the equation worked very well using a Sinclair
programmable machine in the simple scientific mode. The
facility of many calculators to be programmed adds a new
dimension to the problem, and the equation in the article

* 4 Henderson Road. Bangor, Co Down.

adapts well to programming—a real help to successful
contest operators!

The cheapest programmable machine available is the
Sinclair Cambridge, and the author has tested the
following program on many entries in the station log from
his swl days and found it accurate to 0.125 per cent within
the 400-1,000k m range. The program is written out in the
standard Sinclair format. with the execution sequence
noted at the end.

Although other programmable machines have not been
tested it should be possible 1o adapt this approach Lo suit
any of them.

PROGRAM

Step number Key sign Step number Key sign Step number Key sign
indicated Check to press indicated  Check to press indicated Check to press
by machine digit next by machine digit next by machine digit next

00 A \ 12 0 Stop 24 A v

01 3 D-R 13 A v 25 3 D-R

02 8 Cos 14 2 Goto 26 7 Sin

03 2 Sto 15 0 0 27 6 )

04 0 Stop 16 5 5 28 E +

05 A v 17 0 Stop 29 5 Rel

06 3 D-R 18 A 4 30 . =

07 8 Cos 19 3 D-R 31 A v

08 X 20 7 Sin 32 8 Arccos

09 5 Rel 21 . X 33 A v

10 . = 22 6 ( 34 6 R-D

n 2 Sto 23 0 Stop 35 0 Stop

36 = *
EXECUTION
L0, — L0, = RUN LA, RUN LA, RUN Stepto17 LA, RUN LA, RUN X 11112 =
L0, = Longitude of home QTH LA, = Latitude of home QTH
LO, = Longitude of other QTH LA, = Latitude of other QTH All expressed as degrees.
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A cmos rtty modulator
for new tones

by J. T. Evans, BSc, G3VDB”

INCE rtty transmission was first introduced into

amateur radio, many techniques have been devised
for generating the fsk signal. In the last few years. with the
decreasing price of digital integrated circuits, several
articles describing variable digital division of a high
frequency oscillator have appeared. This article traces the
evolution of a crystal-controlled ecmos modulator, which
produces the “new standard™ European tones with high
accuracy and purity.

The great advantage of digital tone production, as with
all digital processes, is repeatability and long-term
stability of the resulting circuit. These features will only
be fully realized if the controlling high frequency is crystal
controlled. but a stable LC oscillator could be employed if
equipment were available for accurate initial setting. In
the amateur station, such equipment may be obtained
more easily than that required to set up three audio tones
accurately, as would be required with most other
modulation techniques.

The characteristics of audio fsk are now standardized
in Europe as: 1,275Hz common space; 1,445Hz narrow
shift (170Hz) mark; and 2,125Hz wide shift (850Hz)
mark. Although wide shift has almost completely disap-
peared from amateur use. the author decided to retain it
as a possible aid to checking equipment operating on the
old tones of 2,125Hz, 2,295 and 2,975Hz. With data
transmission now permitted on [44MHz and above,
850Hz shift may make a reappearance at the much higher
data rates of 600 or 1.200Bds.

Block diagram (Fig 1)

The oscillator which is to be divided must run at an even
multiple of all the output tones, the lowest usable
frequency being 216-75kHz, which requires division by
102, 150 and 170. Since crystals below IMHz are difficult
to obtain, a higher frequency is normally employed,
bringing the oscillator into the |-15MHz range, where
even surplus crystals are plentiful. The extra division
stages then required may precede or follow the variable

Output

Oscillator [ =T | :’i:'i:;’:: ] Filter —3p
(a)

Qutput

Variable . "
Oscillator H— dlv;der L N ] Filter —Jgp-
(b)

Fig 1. Two positions for the fixed division stages (- n). The
arrangement (b) produces lower telegraph distortion than (a)

* 144 Parkville Road. Withington. Manchester M20 9TY.
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(a)

(b)

(c)

(d)

Fig 2. Derivation of digitally-produced waveform with low

harmonic content. (a) Symmetrical square wave, no even

harmonics, high level odd harmonics. (b) Symmetrical tri-

angular wave, no even harmonics, lower level odd harmonics.

(c) Digitally-produced approximation to (b). (d) Digitally-
produced approximation to a sine wave

division process (Figs 1(a) and 1(b)). Extra division stages
after the variable stages result in output distortion (due to
limitations in the digital technique) being divided by the
same figure, although at 45Bds and the carrier frequency
normally employed for rtty this distortion is not signi-
ficant. This reduction is because each character element
requires more input pulses to the variable division stages,
and the time of change from mark to space (or space lo
mark) can be better indicated in the audio output. Such
considerations become very important, when the modu-
lation rates become comparable with the tone frequencies
and the shift. It is, therefore, advisable to put the extra
stages after the variable division as shown in Fig 1(b).

Output filtering

The symmetrical square wave produced by this purely
digital circuit cannot be used to modulate a transmitter
directly, as it has an unacceptable harmonic content. In
fact, this is exactly the technique used to produce 100kHz
and 10kHz marker “pips™ easily detectable up to tens of
megahertz. However, there are a number of advantages to
first producing square waves:

(i) the amplitude is constant as the output [requency is
changed, and. if properly filtered, the resulting sine
waves will also be closely matched in amplitude.

(ii) a 1:1 square wave has, ideally. no even harmonic
content, and the odd harmonics decrease in
amplitude at a known rate. The fillering problem
can thus be accurately defined.

The problem of adequately filtering square wave

signals has already been touched on elsewhere [1]. With
the changeover to new lone standards it has become
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impossible to design a suitable filter with the sort of
tolerance components that amateurs prefer to use. The
situation is aggravated by the author’s decision to retain
wide shift.

A close relative of the square wave (Fig 2(a)) is the
symmetrical triangular wave (Fig 2(b)). Again it has no
even harmonics, but now the odd harmonics fall off even
faster, the third being at about —19dB and the fifth at
—27dB. Higher harmonics are below —30dB and can
therefore be ignored. Fortunately it is possible to produce
an approximation to this triangular waveform. the
staircase, up-down count of Fig 2(c), using the extra
division stages already discussed and one other ic. This
will have eight equal sieps from peak 10 peak and will
have a similar spectrum to the triangular wave plus a
square wave component at 16 times the fundamental
frequency. but of low amplitude. This component is easily

+12Vv

1C ~Jo i
PR A, |

+12V

=
-

reduced by a single RC stage, since there are four octaves
between the desired output and the unwanied
frequencies.

Sine wave synthesis

The staircase wave guarantees that unwanted com-
ponents are below— 19dB. This may be sufficient for
many applications and, since it is a definite figure, is better
than many circuits in common use. To further reduce
these components, the eight steps of the staircase are
given different heights corresponding to the value of a sine
wave al that point in the cycle (Fig 2(d)). This will re-
introduce a small amount of even harmonic content, and
accurate values must be used for the step resistors. Ideally
the waveform of Fig 2(d) contains only the required tone
and a low-level sampling component at 16 times the
fundamental. This can be eliminated by a single RC filter.
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Fig 4. lllustration of the variable divider reset mechanism fora
division ratio of 85

The circuit

A prototype was designed and built using surplus ttl ics.
Programmable dividers were not available in the junk
box, so a variable divider was designed with four-bit
counters and gates to detect the count at which the divider
had to be reset, When it was decided to attempt a cmos
design to reduce the current consumption and allow a
wider range of supply voltages, the conversion was
relatively easy as the corresponding logical functions were
directly available in cmos.

The first usable multiple. which is a power-ol-two times
216:75kHz and above 1MHz, is 1,734kHz. A crystal at
3.468kHz was, very fortunately. obtained on Lhe surplus
market and after division feeds the variable divider. With
one clock cycle of 576ns in which to detect the reset stale,
cmos is operating at its limits. To achieve satisfactory
operation down to a low voltage, an unusual reset
mechanism was used. This gave correct operation on the
first cmos circuit built down to 6V and up to the
maximum recommended voltage of 15V.

The final circuit is shown in Fig 3. A portion of a 4007 ic
is used as a crystal oscillator, biased into its linear region
by RI. Cl and C2 provide the necessary phase shift to
keep the crystal oscillating. The inverter section of the
4007 acts as a buffer-amplifier to ensure full swing on the
3-468MHz input (osc) to the 4013 bistable which is
connected in a divide-by-two configuration. The output
at 1C2/12 (crock) is at 1:734MHz and feeds a 4024 seven-
stage divider, IC3. This counter has a maximum count of
128 and feedback is applied from IC4, IC5 and the other
half of 1C2 o generate reset, clearing the counter to zero
after 51, 75 or 85 pulses of cLock foroutput tones of 2,125,
1,445 and 1,275Hz as required.

Normal variable division techniques require that the
resel state is recognized, applied and removed in less than
one clock pulse so that the divider is free to continue from
zero-again. An analysis of cmos delays shows that such
operation cannot be guaranteed in the 576ns available,
even at the maximum supply voltage, It was decided to
detect states 50, 74 and 84 and to allow the reset to remain
on for more than one clock cycle, over-riding the counter
and causing it to remain al zero for nearly two clock
pulses, thus dividing by the required amount. This not
only allowed the reset 1o work satisfactorily but, because
the states to be detected were even numbers rather than
odd, it allowed an ic to be saved.

The reset action is illustrated in Fig 4. Assume that 1p
on IC4/2is low, because the keyboard is indicating space.
1C4/9 is then high, independent of other inputs. and the
division ratio is determined by IC4/10. As the count
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changes from state 83 1o 84, CE and CG will already be
high, and CC will change to a high. 1C4/10 therefore goes
low, forcing CLRC high. This in turn forces ReseT L0 go
high and clears the counter 1C3 (o zero. The delays in the
gating and in the appearance of CC are such that this state
cannot be reached before cLock again goes high after
288ns. reser thus remains high at the bistable output,
holding the counter at zero during the following negative
edge of cLock which would normally advance it. By the
time cLock again goes high, 864ns after the edge which
began the reset action, CLRC will have again gone low
allowing the positive edge of cLock to make RreseT low.
The counter is then free to advance normally on negative
edges of cLock.

It is important to notice that this method of reset
depends directly on the slow speed of cmos for correct
operation and, therefore, if great changes were made in
the operating frequency, or if the circuit were copied back
into ttl, the output frequencies would not be as expected.
(The solution to this is simple: merely involving the
interchange of CLRC and OV on pins 6 and 5 of [C2.)

When generating wide shift mark, the signal wipe is
allowed to float. When state 50 is reached, CE and CF on
1C4/3/4 will alrcady be high and CB on IC4/8 will change
fromlow to high. Again CLRC causes the counter to reset
and to divide by 51, causing an output tone of 2,125Hz.
The 84 detect is inoperative since the counter has already
been reset. If wioeis connected to OV, then state 50 cannot
be detected. State 74 is detected, again when CB goes
high, since CG and CD on IC5/12/13 will be already high.
An output of 1,445Hz will then be generated.

Reset occurs at 16 times the required output frequency.
A second 4024 divider, 1C6, is used to provide the extra
division. only four of its outputs, CH, CJ, CK and CL.
being useful. These are fed to a 4030 exclusive-or pack to
produce UDA, UDB and UDC. These three together
define the eight steps ol the up-down count shown in Fig
2(c). UDA, UDB and UDC feed a 4051 eight-way
multiplex, IC8, which in sequence connects its input
resistors to the input of the 741 op-amp. Each step of the
staircase thus has a different level determined by the
resistor values, which are chosen to make the output of
the op-amp very close o a pure sine wave. With the value
of R13 shown, the output amplitude will be about one-
tenth of the supply voltage. C3 removes the sampling
square wave, which is at 16 times the wanted frequency.
C4 and C5 serve Lo isolate the output from the transmitter
input, and the preset RV1 allows the output amplitude to
be set up to a suitable value for the transmitter
microphone input.

Input from a teleprinter keyboard

Interfacing to the teleprinter depends upon the require-
ments of the individual station. The arrangement shown
in Fig 5 is therefore purely a personal choice. Numbers
beside input/output pins refer to corresponding numbers
on the printed circuit board. S1, M1 and 52, M2 are
current limited + 12V signals fed to the space and mark
contacts of keyboard and auto-transmitter. The tongues
of the two sending devices are connecled to terminals T1
and T2 and feed TR1 and TR2 bases. The collectors of
these transistors are commoned. So, if either sending
device is on space, pins 12 and 13 will be low. If both are
on MARK, then this point will be high. TR1 and TR2 bases
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v
R25
3.3 820

Fig 5. Input circuits for con-

necting several rtty devices to

the modulator (see Table 1 for
details)

R24
33k aoves
17
R
=T key
(fig3)

D1 to D6.._1N4148,INSI6
or similar

TR1,2and3...2TX313, BC107

Table1. Pinconnections to printed circuit board

Audio out to transmitter.
51 isolated + 12V to space cantact of first bipolar input.
S2 isolated + 12V to space contact of second bipolar input.
M1 isolated — 12V to mark contact of first bipolar input.
Bipolar output from IC10 to drive fsk circuit of second transmitter
(opuonal).
T1 tongue input from first bipolar device.
M2 isolated — 12V 10 mark contact of second bipolar input
T2 tongue input from second bipolar device.
—12V power supply input.
10. +12V power supply input.
1.0V,
12. TTL input/output (see text).
13. TTL input/output (see text).
14. Non-isolated input/output of all devices keying oscillator at 1l
levels,
16. Isola;ted input 10 key oscillator without generating local copy (see
text).
16. OV,
:; g\l‘:ﬂOS level output of all devices keying oscillator,
19. INVERT. Earth for 1,475Hz or 2,125Hz MARK.
20. OV.
%12 5 B'UIDE Earth for narrow shift, leave unconnected for wide shift
. OV.
23 +12v.

LN AW

are protected from reverse voltage by D1 and D2 when
the keyboards are in the marking condition. The voltage
swing at pins 12 and 13 islimited to 5V to allow this signal
to be taken to a magnet driver using ttl levels. Alter-
natively, an open-collector ttl drive may be connected to
pins 12/13. This commoned input would then produce
local copy from the magnet driver. An isolated input is
available at pin 15 which would not produce local copy in
these circumstances, and the common of all the signals is
made available at pin 14. TR3 converts [rom the ttl levels
to the cmos level (12V) and feeds the signal xey to the
variable divider (Fig 3).

The operation of the variable divider was described in
terms of the ip signal at the output of IC7/11. If inverT
(IC7/12) is low (connecied to 0V) then, when the
keyboard is on space (12V), 1p will also be high and the
tone pgenerated for space will be the higher audio
frequency. When invert is allowed to float, a space
condition at the keyboard will cause e Lo go low and the
low audio frequency (1,257Hz) will be generated. The
latter is the more usual condition, 1.275Hz, space. This
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=12V

Optional

facility is included, partly because the gate is otherwise
spare. but it permits those with ssb transmitters which
automatically transmit Isb on 3-5 and 7MHz 10 use a
spare bandswitch section to also invert the keying sense of
the tone oscillator, and thus to transmit rtty the right way
up on all bands without remembering to change side-
bands. Local copy is, of course, not affected if generated
as described.

Construction

Once a digital circuit has been proved, the most
convenient method of mounting and interconnection of
the ics is on a pcb. A double-sided board has been devised
for the modulator, with all signal connections on the non-
component side and power tracks on the component side.
It is illustrated in Fig 6. All holes are on a 0-lin matrix,
and since the board is double-sided these must be drilled
first so that the tracks can easily be aligned on the two
sides. The tracks can then be drawn in and etched with the
normal methods.

The assembly of the components on the peb is shown in
Fig 7. which should be self explanatory. Power supply
pins (mainly on the corners of the ics) are shown with a
round symbol, and these must be soldered on the top side
of the board. A number of through links are required, and
care should be taken to ensure that these are all correctly
made. Numbered circles around the edge of the board
have copper pads on both sides and are fitted with
Veropins. Some of these act as through links for power
supplies; again, care should be taken to ensure these are
correctly made. The numbers on the pins correspond 1o
the pin numbers on the logic diagram and inpul circuit
diagram. In order to fit the board, resistors must be
miniature types, } or {W. R4 to R12 must be better than
+ 5 per cent tolerance, but other resistors are not critical,

CMOS ics should be kept in conductive foam or foil
until they are to be inserted into the pcb. Otherwise static
charge build-up on the input pins may destroy the
delicate oxide layer of the transistor gates. When fitting
the ics to the peb, a properly earthed soldering iron must
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Fig 7. Component assembly i

17 18 19 20 21 22 23
®

3468 kHz
crystal

be used to prevent mains 9= e e
leakage destroying the ics. If -~ =R23 ( @R
a pcb is not used, note that (-2 e R220 \ o
the unused gate in 1C5 must 4@ - |eRide — @
have its input pins (9, 10) 3%’: 3 ['] 4
earthed. 20 o

When all the components 2@ ofti}e . %
have been assembled. and sy :T T
the circuit checked for solder 1@ LE—T
splashes and errors. power 5T 111
may be applied + 12V 1o pin R
23 and OV at pin 22. The =~
output should drive a pair of T1T
headphones at pin 1. Ear- ==z
thing any of pins 12-15
should produce a change in @®vero pin @ oiL legor

tone from 2.125Hz 1o

1,275Hz. Earthing pin 21

should change the tone from 2.125Hz to 1.445Hz. If these
preliminary tests are successful then the oscillator can be
assembled in a box and included in the station
permanently.

Fault-finding
If the above tests do not produce any results, start by
listening for the crystal oscillator on a general coverage
receiver at 3,468k Hz. Check that 12V is getting o all the ic
Fower supply pins (14 and 7, or 16 and 8 in the case of
C8). Check that all the through links have been made
correctly. If the oscillator is heard at 3,468kHz check that
the divide-by-two is working by listening at 1,734kHz.
The variable divider is difficult 10 check without an
oscilloscope. bul il it is functioning then it should be
possible 1o detect considerable hash on the medium and
long wavebands of a transistor radio placed close by. An
ear-piece connected through a 10-22k€ resistor to pin 6
of IC6 should give the final oulput tone as a square wave.
with pins 9. Il and 12 in each case being at twice the
previous frequency. If these tests do not reveal the cause
of the trouble, enlist the help of someone with an
oscilloscope and experience of digital techniques.

Simpler circuits

The purpose of IC9 is o act as a low impedance current
sink for the level determining resistors of IC8. If the
maximum output required is less than 200mV, then 1C9
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through-link soldered ontop side

can be omitted. The output is then taken directly from
IC8, pin 3, as shown in Fig 8.

As mentioned in the initial discussion, a staircase has a
defined harmonic content which may be satisfactory for
some applications. This waveform can be produced from
U[gﬁls(.:gDB and UDC as shown in Fig 8(b), omitting IC8
an :

Telegraph distortion of the output
FSK generation by digital circuits is a sampling process,
and there is a delay between a change of telegraph signal
at the input and the instant of the next sample. This delay
introduces telegraph distortion to the system.

One can consider the fsk process as two loops
intersecting at a single point. the smaller loop represent-
ing the higher frequency. Change between the two tones
can only take place at the crossing point. and it is
therefore easier for a high tone to low tone transition than
for a low to high transition to occur: bias distortion is
thus introduced. Further distortion is introduced because
once the intersection has been passed. a full circuit of the
loop must be completed before the transition at the input
can appear as a change in the modulated output. If the
arrangement of Fig 1(a) had been employed, the distor-
tion at 45Bds with a tone of 1.275Hz would have been
about two per cent, at 300Bds 14 per cent, at 600Bds 28
per cent, and at 1.200Bds the circuit would be unusable.

In the circuit just described. these distortions are
reduced by a factor of eight, making the distortion
satisfactory up to 600Bds and just usable at 1,200.
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Fig 8. Simplified output circuits to give (a) low level
sinusoidal output as Fig 2¢; and (b) low level triangular wave
output as Fig 2d

Spurii at higher data rates

It comes as a surprise to many just how much data can be
crammed into the audio bandwidth of an amateur
transmission or of a telephone line. In general, the
maximum data rate is somewhat less than twice the shift
(in hertz). Thus at 170Hz shift, 300 bits/s is feasible, and
on 850Hz shift. 1.500 bits/s. In commercial applications
the data rate is normally limited (o 1-5 times the shift, but
this is partly because of phase response problems in the
telephone network.

As mentioned above, the distortion from this cmos
modulator at these data rates is satisfactory. However, in a
digital modulator. it is difficult to prevent the change from
one tone to the other being instantaneous. As any rapid
change in frequency or amplitude introduces strong
sidebands, which are more commonly called key-clicks,
this presents problems when using digital modulators at
high data rates. The extra filtering required to overcome
these problems is beyond the scope of this article.

Reference

[1] “Bandlimited RTTY Signals™, J. T. Evans, G3IVDB,
BARTG Newsletter Sept 1974, O

As she is spoke

Anyone with an O-level in French who has tried
eavesdropping on a QSO between two Parisians, will
appreciate that there is more to it than simply: “Votre
controle est 59, mon cher om."” French, like every other
language, has its own specialized forms of jargon and,
hopefully, the following vocabulary will help one read the
mail down in “Frenchman's Creek™ (14,100-14,130kHz).

!e . .. .. thehouse. family
RA jcmm’m.‘ s .. family

1{’ QRM boulor .
(boudot is slang for job) the salt mine
le QRM pro( pruje.suomw! }

mon pro . my job

fe QRM dac.’u ; .. sleep

(dodo is “bye-byes™ )

le QRM gastro lunch. dinner. etc
{gusfrormmiqrte}

le QRM khaki military service
le QRM santé ; .. bad health
le QRM Tanre Victorine .. TVI

le QRM élé .. watching tv.

il a QRM video he is a white stick operator

les QRO v ¥ .. the parents

Fom QRO .. .. .. [lather

73 QRO ", .. best 73(big 73). This can be used
at the beginning of a QSO as
well as at the end.

les QRP the harmonics

fe QRPP junior op (boy)

Junior op (girl)

10 go silent key

QRK (the charge per word of a
telegram)

la QR-Pep r.'.fu."
passer en QR T wotal
le QSJ i

*39 Raule Road, Westham, Pevensey, Sussex.
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by M. OCKENDEN, MIL. G3MHF*

un QSO visu ..

un QSY .

le QOSY ua!rmm!'

fe 600 ohms ..

un om 4 pattes

le 1000 pattes :
30 (elc) spires au pa . .

Hi trots fois . .
un 807 a col doré

un bartement nul

une boite a images

une honbonne

un caillou

la modulation ;wnum-ﬁe
les moustaches ;
un push putl a hélice . .

un push pull @ rouleties
arriver canon

arriver petit petit .
couper les filaments . .
metire des vitamines

passer en ppp
(polarisation pamﬁv&* au
plancher)

passer en position
horizontale

serrer lextrémité des
Jeeders

avee pantoufles

sans pantoufles

an eyeball QSO

an excursion, visit

national service

a twisted pair

dog, cat (four-footed om)

train {tenupc e)

30 (etc) years of age (30 turns on
the pa coil)

Hi Hi (Hi times three)

a bottle of champagne (807 with
a golden collar)

an eyeball QSO (a zero beat)

a goggle box

a big valve (a carboy)

a rock (a pebble)

the voice

splatter

an aeroplane (a push-pull with a
propeller)

a car (a push-pull on wheels)

to come in like a bomb (like a
cannon)

to come in very weakly

1o go QRT (1o cut the filaments)
to switch on an afterburner (to
put in vitamins)

to get horizontally polarized

(polarized parallel with the
floor)

1o get horizontal

to shake hands (grasp the end of
the feeders)

with an afterburner (with
slippers)

barefoot (without slippers)
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IARU

region 1 calling
R.F.Stevens, G2BVN*

WARC 79 preparations

There has been a valid criticism [rom some quarters that
Radio Communication has not contained news of WARC
79 preparations in the same way as some overseas
magazines. While information concerning WARC 79
activities has appeared on several occasions. the persons
engaged in this work have been oo busy to prepare long
statements for the Society's journal, assuming that they
were desirable and that there was space available.

A very great deal of time and money has been
expended in an effort to ensure that the preparation of the
case for the amateur service at WARC 79 is the best
possible. The IARU cannot intervene with national
administrations unless specifically requested, but can and
does offer detailed advice Lo national societies as part of
the task of ensuring worldwide co-ordination in fre-
quency proposals.

YE3C], as president of IARU, convened a meeting of
representatives from all three IARU regions in May 1976.
This ad hoc international working group has met
subsequently on several occasions, the last time being at
Geneva between 13 and 18 February 1978, A brief report
of the latter meeting appears below. The points raised will
be further discussed at the forthcoming Region |
Conference in Hungary. a subject covered in the February
issue of Radio Communication.

IARU Geneva meeting
Those present included: president N. B. Eaton, VE3CJ;
IARU secretary R. L. Baldwin, WIRU: IARU assistant
secretary D. G. Summer, KI1ZZ: IARU Region 1
secretary R. F. Stevens, G2BVN: IARU Region 2
president V. C. Clark. W4KFC; IARU Region 3 director
M. Owen, VK3KI; president of the WIA. D. Wardlaw,
VK3ADW: vice-chairman [ARU Region 1, Wojciech
Nietyksza, SPSFM: and E. M. Glunt, W30KN.

The purposes of the meeting were:
(1) to review plans and preparations for WARC 79;
(2) to observe the workings of the ITU. and to meet
delegates to the Aeronautical WARC then in session in
Geneva;
(3) to consider generally international amateur radio.

In the course of the meeting it was agreed that the
following actions should be taken by IARU:
(1) a letter re-stating the IARU position on Article 41
should be sent to each society;
(2) the importance of the role of an amateur as a member
of a delegation, where possible, would be highlighted in a
circular to be sent to member societies;
(3) people with specialized knowledge who could assist
the IARU WARC 79 team would be contacted ;

*51 Pettits Lane. Romford. Essex RM1 4HJ
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(4) IARU headquarters was asked to prepare a de-
scriptive and informative booklet on the amateur radio
service for distribution to telecommunications authorities
in developing countries;

(5) the TARU president was asked to write 1o each
country to restate the role of the committee:

(6) the submission of papers furthering the interests of
the amateur radio service to the Special Preparatory
Meeting of the CCIR in October 1978;

(7) the submission of an article to the Telecommuni-
cations Jowrnal of the ITU concerning the technical
contributions of amateur radio to the work of the CCIR ;
(8) the formulation of the IARU team to WARC 79;
(9) provision of the facilities and special items necessary
for the IARU WARC 79 team.

In addition the following matters were discussed:

(a) the composition of the IARU WARC 79 team:

(b) international travel by the headquarters officers
between now and WARC 79;

(c) other material relating to the advancement of the
interests of the amateur service.

E. M. Glunt, W30KN, recently retired assistant chiel
engineer of the Federal Communications Commission,
and an expert on conference preparation and partici-
pation, presented a seminar on the working of ITU
conferences. In addition, all present had the opportunity
of observing an actual ITU conference in session.

On 16 February, the IARU headquarters and Region |
were hosts at a reception at the ITU building for delegates
to the Acronautical WARC,

oscar News
[ ]

Oscar 8 in orbit

AMSAT Oscar D was lifted off from the Western Test
Range in California at 1754 on Sunday 5 March. The
launch went perfectly and the main payload. the Landsat
C satellite. separated at 1907. Twelve minutes later at
1919, A-O-D became Oscar 8, and within seconds of
ejection the telemetry of the Mode J beacon on
435-095MHz was heard by stations in the UK. The
29MHz antennas were deployed on 6 March and the
beacon on 29-402MHz provided strong signals. For up to
14 days after launch, tests were being carried out by
AMSAT to determine the orbital characteristics of the
satellite. and the transponders were not available for
general use. Despite continual requests that had been
made [or stations not to attempt to use the satellite. a
number of European stations were heard through the
Mode ] transponder during the early orbits.

The latest orbital figures are: period, 103:23 min;
longitude increment, 25-8°revolution: inclination,
98-989°.

For latest information check the AMSAT-UK nets on
3.780kHz a1 1015, on 144-280MHz at 1930, and the
international AMSAT net on 14,280kHz at 1800, all on
Sundays.

An article describing the spacecraft and its functions

appeared in the March [978 issue of Radio
Communication. a
an



technical
topics
Pat Hawker, G3VA

HIS month, if 1 can be forgiven a retrospective

moment, Technical Topics enters its 21st year of
publication, having started in what often seems the totally
different world of April 1958. Since then it has run to 850-
plus pages, around 1,500 illustrations diligently drawn by
Derek Cole, and 1 suppose over three-quarters of a
million words wrung out of several much-battered
typewriters. And if today one comes near to that classic
definition of journalism as scribbling on the back of
(Japanese) advertisements, it was not always so.

In April 1958 the first hf ssb transceiver (Collins KWM-
1) had recently been launched, but there was still plenty of
a.m. to be heard on hf and virtually nothing else on vhf. A
few germanium transistors were beginning to be used for
auxiliary equipment but the silicon revolution had hardly
begun (it was not until the early 'sixties that we started to
use silicon power diodes in large numbers and began to
appreciate the importance of peak inverse ratings and
mains transients!). Digital logic was strictly for those
massive early computers, and it was January 1967 before
it seemed worth explaining integrated circuits, a couple of
years after the fet had come along to make sense to the
valve buffs (who had never really accepted the idea of
current-controlled devices). Throughout the period the
thermionic valve has steadfastly refused to move out of
our stations, although a modern Rip Van Winkle who
had gone to sleep in 1958 would be appalled at the way
their prices have shot up since so many of the factories
closed down. £4 or so for a dubious 6L6 (KT66): the first
one I bought in 1938 cost me all of 3s 6d.

The equipment advertised in the RSGB Bulletin of
April 1958 (it did not become Radic Communication until
January 1968) included the KW Vanguard, completely
wired and tested at 58 guineas (remember guineas, those
up-market pounds?), Geloso G209 receiver (83 guineas),
Eddystone 888 receiver (£110), the ARRL Radio Ama-
teurs’ Handbook at 34 shillings, and there was still pleniy
of solid war-time surplus such as a No 36 set offered as a

bargain price table-top transmitter at £12.10s. Not a
single item of Japanese or new American equipment in
any of those sparse columns of advertisements,

But please do not ask me if I really think amateur radio
is in a much better state today than it was in 1958—a
technical columnist has to be a professional optimist and
believe that every new development works out to our
common advantage! Whatever he may think privately.

5A regulated power supply

A simple 0-15V, 0-5A, regulated power supply with
variable current limiting is the sort of unit which it is very
useful to have around. A supply to this specification,
based on National Semiconductor publications, is des-
cribed by Bruce Riley, VK3ZSR, in Amateur Radio
November 1977. As shown in Fig | the supply is built
around an LM723 dc regulator, but its 150mA capability
is increased by means of an emitter-follower (TR1)
capable of providing output up to 0-5A and then by a pair
of power transistors (TR2, TR3). For these to be capable
of handling the full output of better than 5A, they need to
be mounted in suitable large and efficient heat sinks
isolated from chassis, The pin numbers shown on the
LM723 are for the dual-in-line package and not the metal
can Lype which has different pin numbers.

The LM723 provides a reference voltage of approxi-
mately 7-15V at pin 6 with an output on pin 10 of about
2:2 times this reference voltage. The two 0-1Q resistors
balance the currents drawn by TR2, TR3 and must be
capable of handling the full current; if space is available
they can consist of air-spaced coils each wound with 5f1 of
24swg copper wire, remembering they will have to
dissipate a little heat. RV sets the voltage output of the
unit: RV2 sets the current limiting by applying a suitable
voltage to pin 2 of the LM 723 to cut-off the output. The
two built-in meters are optional, although useful.

Proportional control for crystal “oven”

In a “Reflecties door PAOSE™ (Efectron No 1, 1978) Dick
Rollema reproduces a temperature regulating system for
crystal oscillators in which a pair of 2N1711 transistors
forms the **heating” elements and a BC108 transistor is
used to “*sense” continuously the crystal temperature: Fig
2. The idea apparently came from Massimo Corinaldesi,
I6MCF, and was originally published in Radio Revista
Octaber 1977. The metal cans of the transistors are
(carefully!) soldered 1o the metal casing of the crystal unit
(HC16/U). It might be useful to smear a little silicone

A P e et kst ety e e s e e S B A B S o B B S e e e T R A Y R S e e A S e S e s,
\ \
\ A 1
!
1
.S\mtch‘ Dos::;;:ms 2NI054 2N3055 oz
1 2 Set Volls "2 + 5 ]
Voaon = Al o "
L og LM723 A4 0 L .
2 RV log
5 . &
5k ¢
3 crez b, il 7 Output
470052 10k +
~ 18y 00 ﬁ_ v 2n3055 | g4 20V _
==100 10k dec
0-001 fsd
380 390 :l:O-Uol
7 SET VOLTS SET CURRENT LIMITING

Fig 1. General-purpose 0-15V, 0-5A regulated power supply with variable current limiting as built by Bruce Riley, VK3ZSR
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[TEMPERATURE REGULATION]
XL -

RV1
1k

10k —12Vstab

£

+12V stab

—15Y

e IN914 455

< 2N1711

TR3 mounted
on this side

HC18-U crystal

Fig 2. Proportional temperature control system for HC16/U

crystals as proposed by IBMCF and using a pair of transistors

as the heating elements and a BC108 transistor as the
temperature sensor

grease around the transistorfcrystal to improve the
thermal contact, as is often done with heat sinks. I am not
sure whether it might not also be useful to contain the
crystal within some sort of thermally isolated enclosure to
reduce heat loss and thus reduce the amount of “*heating”™
required, although it would appear that the holder can, in
effect, provide its own “oven”. It would be interesting (o
hear the results of any experiments along these lines and
the effects on frequency stability, as well as some
indication as to the drain from the power supply, since
these factors are nol mentioned in PAOSE’s write-up.

The use of a transistor as the heating element for a
temperature stabilization system for a voltage-controlled
oscillator was briefly mentioned by A. K. Langford.
GA4ARY, in TT February 1977, page 191. In his case a
thermostat and vfo were mounted on one side of a double-
copper laminated board and the power transistor *bol-
ted™ to the other side; this board was then sandwiched
between layers of polystyrene foam for testing, although
he indicated that the overall system was still in an
experimental stage.

Keep that beam up!

The winter gales took another toll of antennas, but it is
not only high winds that can bring an apparently well-
built array tumbling downwards. Metal fatigue brought
about by vibration over a long period (for example, due to
vortex shedding at quite modest wind speeds) can be quite
a problem at some sites. Some years ago (reprinted in
several editions of A RT) it was indicated that the addition
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of flat rubber strips (which may be formed by splitting
down sections of garden hose), mounted towards the end
of the elements, can absorb and dissipate mechanical
energy and can be particularly effective in reducing
breakages at sites where moderate winds tend to blow for
long periods.

Another, even more insidious, reason why tubular
aluminium-alloy elements do not always stay up as long
as expected is electrolytic action, particularly in salt-laden
or industrial (sulphur dioxide) atmospheres. Too often
aluminium-alloy elements are bolted together or fixed
into place with steel or brass nuts and bolts: brass is often
used in an attempt to prevent rust. In Amateur Radio
October 1977. the problems that result from the use of
dissimilar metals in beams or vertical tubular systems are
described in some detail. Where aluminium is in contact
with another metal it is often attacked and weakened
over a long period. This is due to the fact that dissimilar
metals immersed in a conducting solution or electrolyte
are likely to form an electrical “cell”. The negaltive
electrode (the aluminium) will then gradually lose weight
and strength due to dissolution in just the same way as the
zinc electrode does in a Leclanché cell.

Aluminium and zinc (which form negative electrodes)
have positive ““corrosion potentials™ of 1:67V and 0-76V
respectively, whereas copper (and brass is an alloy of
copper) is well towards the opposite end of the corrosion
potential table (0:34V) as indicated below:

Aluminium +1-67V  Cadmium +0-40V  Copper -034Vv
Zinc +076V  Nickel +0-25V  Silver -0 80V
Chromium +071V  Tin +0-14V  Gold - 168V
Iran +0-44V  Lead —-013V

To minimize electrolytic corrosion, screws, bolts and
nuts can be made of steel with protective galvanized zinc
plate coating. Cadmium or nickel plate can also be used,
as can slainless steel hardware. These materials are all
much better than brass, although corrosive action will not
be completely inhibited. A final precaution is to paint
joints of dissimilar metals in order to keep out all moisture
and thus prevent the formation of an electrolyte. For
highest protection, a first coat of zinc chromate primer
should be followed by one or more coats of good exterior
paint. Zinc chromate provides passivaling aclion.

It should be noted that “'stainless’ steel is not corrosion
resistant unless it has a good polished surface: if dirt or
scale is present electrolytes can go to work and result in
corrosion.

Huff and puff in cmos
During 1973-74 considerable interest was shown in the
technique of vfo stabilization developed by the inventive
Klaas Spaargaren, PAOKSB, and which I took the liberty
of dubbing *“*huff and pufi™ when G3BY pointed out that
the action reminded him of the old “*hit and miss" gas
engine governors which used to go “thump, thump, gasp,
thump, gasp, gasp”. A number of British amateurs tested
the idea and found that it performed just as claimed: ie,
improving a reasonably good vlo and putting it into the
very top class without significantly degrading its rf noise
spectrum.

The system allows an operator to tune a vfo freely to
any frequency, and then the stabilizer automatically takes
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Fig 3. Circuit details of the cmos form of “huff and puff” vfo stabilizing system—the latest version of PAOKSB’s system as
described in Ham Radio

over and keeps the oscillator precisely tuned to the nearest
“reference point™, which can be at increments of only,
say, 10Hz, although they may be 25 to S0Hz. Using digital
techniques the stabilizer provides a correction signal so
that the vfo output can only vary quite slowly around the
reference point. It is important to note that the system is
effective only when very little correction has to be applied
between each of the time intervals since, if the vfo
overshoots by drifting too rapidly, the huff and puff
stabilizer will degrade rather than improve stability. The
time-base reference frequency has to be very stable

" Time base (3-81Hz)
)

(a) cpao13
pin3

(b) Q¢ stored
in CD4013

D Flip-flop

Time delay caused by R1, C1
j=— Pulse width

1
[—| determined by H
]
I
|

._..I

Reset
741593
pin3

(c) R2:C2 »s 0-51s

[L

(d) c€D4013 pin1
possible

signal to ——
integrator !

(e) output of

integrator

|

—_——

Fig 4. Timing sequence of signals of the arrangement shown
in Fig 3when s 1MHz cr\rot%l agl ;sed to provide a time base of
- z
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(usually derived from a crystal oscillator and chain of
dividers) but need not be precisely 1Hz.

In Ham Radio December 1977, PAOKSB describes the
latest version of this useful and well-proven system. It
differs from the original arrangement principally in using
cmos logic, but it also incorporates a number of other
changes of detail.

With a IMHz crystal the output from IC5 (CD4020)
represents a division of 2'® and is about 3-81Hz; the
stabilization points are then spaced at eight times this
frequency, ie 30:5Hz. FT241 crystals in the range
400-500kHz can be used with a dividing factor of 2'7
which can readily be obtained by using output pin 2 of
IC4 rather than pin 3 as shown in Fig 3. The CA3140is the
fet-input op-amp mentioned in the February 77 and has
a very high input impedance.

Stabilization points about 30Hz apart are capable of
giving highly satisfactory results on both ¢w and ssb,
although possibly not really spaced close enough together
for some forms of fsk. The system has the significant
advantage that it results in better oscillator purity (ie less
sideband noise and jitter) than most forms of frequency
synthesis. It is, of course, important that the rf harmonics
that are created by the digital devices should not interfere
with hf or vhf reception when the system is used on a
receiver, and the stabilizer should preferably be screened
and filtered.

Feedback

In the list of manufacturers’ prefixes for integrated
circuits and display devices (77T February 1977) the prefix
MK was incorrectly shown as Motorola; it should have
been Mostek, whose devices are supplied to the amateur
market.
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Gain of Yagi antennas—another view

Les Moxon, G6XN, has been reading the NBS publi-
cation Yagi Antenna Design from which some data were
reproduced in 77 January 1978, page 43. He notes that all
the detailed information on optimizing the gain of multi-
element Yagi arrays obviously represents a lot of hard
work and that NBS publications tend (o be regarded as
impeccable sources. For. these reasons he is reluctant to
criticise the findings, but he cannot help feeling that the
author, Peter Viezbicke. has failed to ask himself the two
basic questions that should always be considered when
presenting such findings: (1) do the results make sense?:
and (2) are they consistent with previous work. and if not,
why not?

G6XN is concerned about two of the basic findings of
this investigation based on 400MHz model antennas: for
a dipole with simple single-rod-type reflector, Viezbicke
puts the optimum gain as only 2:6dB (increased by an
extra 0-75dB to 3-35dB with a considerably more
elaborate trigonal reflector). Then with the addition of
just one director (using the trigonal reflector) wham the
gain shoots up to 7- 1dB. The third element thus appears
lo‘bn’:'capa‘blc of providing an extra 3-75dB of forward
gain!

IT this could be substantiated in normal practice it
would, of course. be extremely important, particularly for
hf operators, since it would make an overwhelmingly
strong argument in favour of using three-element rather
than two-element Yagi beams.

But. as G6XN points out. “*Real life just isn't like this.
Curves in the ARRL Antenna Book and elsewhere, based
on the classic 1937 paper by G. H. Brown, show gains in
excess of 5dB for a dipole plus reflector, and 1 have
repeated the calculations mysell many times, obtaining
figures in the region of 52 to 5-4dB depending on the
particular source from which one obtains one’s data on
mutual impedance.”

G6XN continues: "It is true, as slated in the ARRL
Antenna Book. that in practical antennas the gain is less
than the calculated figure but, since the radiation
resistance is relatively large compared with typical loss
resistances, the theoretical gain is nearly all realizable in
practice.”

This, of course—as G6XN has previously pointed out
for example in T7 February 1977—makes a powerful
case for using the lighter two-element arrays (which can
be more readily raised to a good height) and encouraging
further development of no-compromise miniature arrays
with gains of up to 4dB or so. G6XN has shown on
various occasions, as mentioned in my January notes,
that a gain of 6dB is, in practice, the limit for a three-
element array. only about 1dB more than what can be
achieved with two full-sized elements.

In further support of his figure, G6XN quotes H. P.
Williams who in Anienna Theory and Design, Vol 2, page
145, states that he had found it “*never possible to obtain
gain of more than 5-8dB over a half-wave dipole, but litile
difficulty in getting 5dB™. If, in fact. one can get around
5dB from two-elements but less than 6dB from three, the
natural choice for amateurs would be to settle for two and
put the array up as high as possible.

Now it would seem that Peter Viezbicke has added to
the confusion. Certainly there are a number of pro-
fessional engineers who appear to be convinced that in
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doubling the number of elements from one 1o two it is
impossible to achieve more than 3dB gain (double the
effective radiated power), and this misleading idea can be
found in a number of textbooks!

Again, a number of respectable sources suggest that it is
possible to obtain more gain (about 0-5dB more) by using
the second element as a director rather than as a reflector,
but G6XN is unable to find any basis for this widespread
belief and feels it may be just another of the many myths
that still surround the Yagi. It is also worth stressing that
while all this may seem to be just a mathematical debate
aboul fractions of a decibel, it really is important to the
amateur operator when translated into terms of cost-
effectiveness, throwing into doubt the wisdom of both the
large three-element Yagi and the lach two-element quad,
and opening the way to the high-performance mini-beam.

Low-noise 1-8/3:5MMHz receiving antennas
It is generally recognized that for good dx reception on
the lower amateur frequencies, a vertically-polarized
antenna (usually, of course, loaded into quarter-wave
form) should provide the strongest long-haul signals; but
in practice such antennas when used in the normal urban
or suburban environment are also likely. unfortunately,
to provide the most intense electrical noise. For dx
reception it may be much better to use an antenna (eg
frame or even ferrite-rod antenna) that provides much
less signal, but may sometimes provide a better signal-to-
noise ratio because of its directional properties.

101t (3m) "

\1-5"ﬂia (38mm)

pvc or glass-

fibre tubing Coaxial lead

12" 1ong (305 mm) toreceiver

wires (trim for resonance) (305mm) wires

Fig 5. A 10ft helically wound 3'5MHz receiving dipole
described by W1FB. The antenna is wound on pvc tubing and
the capacitance hats at the ends of the element permit
frequency adjustment and help to lower the Q of the antenna

In @ST December 1977, Doug De Maw, WIFB, of
ARRL, looks into this subject. although he recognizes
that even after quite a lot of practical experiments he has
“only agitated the surface™. The classic Beverage wave
antenna can give excellent results, but not everyone can
run out some 560f1 or more of straight wire, even if it only
needs to be supporied some 7 to 10t above ground.
WIFB describes a number of alternatives, including a
shorter 200ft low wire used with the far end either open or
grounded, and a 10ft helically-wound dipole for 3-5MHz
(see Fig 5) with capacitance hats at the outer ends. This
short dipole, he reports; appears to have low suscepti-
bility to tv time-base radiation, but tends to be very
narrow band.

A system which W1FB finds particularly effective is a
half-wave open-loop antenna for 1:8MHz, again only 7ft
high, but not requiring such extensive real-estate as the
long wires: Fig 6. This is used in conjunction with a pre-
amplifier, since the signal output is fairly low and some
care needs to be given to avoiding pick-up from one’s
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Claand b
365 -I,- 365p

Chassls ground

Half-wave open loop 71t (2-1m)
above and parallel to ground

Fig 6. W1FB’s half-wave open-loop low-noise recaiving
antenna for 1:-BMHz. The antenna is parallel to the earth and at
a height of 7ft. C1 is a two-gang broadcast-receiver tuning
capacitor. L1 should have an inductance of 50pyH and the
feeders are tapped on L1 so as to obtain an swr close to unity

transmitting antenna, which can easily destroy pre-
amplifier transistors and may even overwhelm protective
diodes in the main equipment. The large. low loop can be
sel up in woodland, using trees for supports, without loss
of effectiveness.

The multiband ‘‘rhombiquad”

Several years ago, ZS6AK A reported on various ways of
using large horizontal loops to form multiband antennas;
a recent reflection of this approach can be found in the
*rhombiquad” which is attracting considerable attention
in West Germany (CQ-DL No 9/77 by DF3FU and CQ-
DL No 1/78 by Karl Hille, DL1VU). This square rhombic
(Fig 7) can form an effective multiband system that can
include switching techniques to allow it to be used in
several different configurations; including an open type of
loop, a terminated loop, a ring antenna, and as a loaded
vertical for 1-8MHz dx operation. With 20-8m sidesand a
height of about 20m it will not go into many small gardens
but is by no means impossible for those with rather more
space, and it can provide an effective dx transmitting
antenna on all bands from 18 to 30MHz.

A good deal of information on the various radiation
patterns in different configurations is given by DL1VU.
but here we have only space to bring out the main details
and the way in which he matches his transmitter (o the
4509 open-wire feeder. The terminating resistor should
be non-inductive and should be capable of dissipating at
least five per cent of the dc p.e.p. input to the transmitter
for cw or ssb operation. and provided that the key is not

2

l Closed
Open Terminated

Transmitter

Fig 7. Basic details of the multi-band rhombiquad which can

be used as an open loop, closed loop or as a terminated square

rhombic. On 1:8BMHz the feeders can be used as a vertical
antenna, with top loading
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Fig 8. Matching arrangement used by DL1VU with the
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held down for long. Although capable of providing
considerable gain in a number of directions, the rhom-
biquad is relatively easy to construct or modify. if one has
sufficient space and some suitable supports.

In praise of the Franklin

The timely reminder by Ray Brock, BRS36760 (7T
November 1977), of the continuing virtues of the
Franklin oscillator has not, as yet, brought forth any
claims for a “definitive” solid-state oscillator, but there
has been further evidence that this is a sound approach for
receivers and transmitters.

For example. N. H. Sedgwick, GEWV, in a thought-
provoking article " A thermostatically controlled oven for
the vfo™ (Shortwave Magazine December 1977), notes
that amateurs often forget that the ambient room
temperature of many typical ““shacks" is very far from
always being steady; equipment is often turned on at the
same time as the heating and is used while the room is still
heating up. His answer is 1o enclose the tuned circuit of his
5:0—5-5MHz vfo in a 20°C crystal oven, and his choice
for oscillator was a Franklin. Care has to be taken to
avoid heat-loss and heat gradients along the spindle of the
tuning capacitor, but there were apparently few other
problems. He advises that the two coupling capacitors
should be as low in value as possible, consistent with
maintaining oscillation over the tuning range: unfor-
tunately he did not provide any circuit or component
details,

One of the long-faithful adherents to the Franklin in
valve form is Jim MacIntosh GM3IAA (ex VSIAA etc),
who first began to study this oscillator while interned as a
pow in Singapore, and used one based on two 6AG7s at
VS2AA in 1949-50; His present transmitter continues to
use the Franklin, this time with two 6CL6 valves which
are miniature 6AG7s. He writes:

1 tried many different valves but the 6AG7 and 6CL6
remain unbeaten; good quality components were used
and the power supply located outside the cabinet to avoid
unnecessary heat. The small coupling capacitors were
Cyldon variables (max 5pF) set to the smallest capacit-
ance consistent with good oscillation, It was possible to
key this oscillator with no detectable chirps or clicks. 1
experimented over a period of months and discovered it
was preferable to key valve No 2 because the anode
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current of this valve was considerably less than for valve
No 1. This was not due to the particular valves, but to the
Franklin itself. Grid leaks were a little critical and the
cathode resistor of V2 was nor bypassed; keying was in
the screen gnid circuit and the power supply was stabilized.
The arrangement was described many years ago in
Mercury (journal of RSARS). The only thing that has
gone awry since 1960 was the replacement of a single
capacitor. The rf output was taken from the anode of V1
into a cathode follower.™

One of the significant advantages of the Franklin which
was mentioned briefly last November is that the same
basic circuit also forms an excellent crystal-controlled
oscillator, by simply replacing the tuned LC circuit with
an appropriate crystal. Here again, it is seldom appre-
ciated that this arrangement can have excellent keying
characteristics, without the slow “rise™ and “decay™
chirrup usually associated with a keyed crystal oscillator.
The reason for this is the unusually high gain of the two-
stage “maintaining amplifier”,

Transversal filter plus stereocode

Harold Chorley, G5YH, is concerned that my reference
to complexity may have put people off the G6CJ
transversal filter using 741 op-amps as allpass filters (TT
November 1977). He writes: **1 made this time-domain
transversal filter three years ago. It was all quite easy and
the result of the 7dB improvement in signal-to-noise ratio
is staggering. I copy with ease signals that | can, without
the filter, barely hear through the noise.

“Following the filter, I use Dud’s stereocode unit which
has an advantage not mentioned in his and G30TK’s
article (Radio Communication September 1975). It has
given me, for the first time, binaural hearing on cw. I have
a serious ‘cut’ in my left ear which, below Middle C. is as
bad as —40dB. Therefore 1 use the “top’ channel of the
stereocode for my left ear and equalize the channels at the
peak (725Hz) so that I now have perfect binaural
hearing.”

Zig-zag sloper

Bob Eldridge, VE7BS (8386 McGregor Avenue, Burnaby
BC, V5J 4H9, Canada), mentions that he would be
interested to hear from anyone using a zig-zag sloper
antenna. For some time he used an end-fed inverted-V on
I'8MHz, and then improved the operation on long paths
(1,000 to 6.000 miles) by dropping the far end vertically.
He has now changed this to a sloping dipole centre fed
and with both ends vertical, based on the theory that the
current flowing in the same direction in each vertical
section should make the antenna work like a pair of
phased verticals. These arrangements are indicated in Fig

1801t T

AT 1301t I
1351t A 1351t 70 S5
W r/ g"? 1 70

(a) () ¥ o *

Fig 9. Arrangements used by VE7BS for dx operation on
1-8MHz showing the progressive modifications into the ‘zig-
zag sloper” shown in (c)
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9. The basic idea is to try to avoid having to install masses
of radials. Certainly the zig-zag sloper oFFig 9 (c) does not
require radials as part of the antenna system, since it is a
dipole rather than a Marconi form of antenna, but I
suspect that earth conductivity may be an important
element in achieving good results.

The Gillette sideswiper

Recently (7T September 1977) it was shown that there is
still a role for the sideswiper key, and details were given of
a model built by G400 in 1938 and still in regular use.
This item attracts interest, and an increasing number of
operators now seem Lo be using this type of key. One of
these is Arthur Milne, G2MI. and his key makes use of a
dodge that proved highly effective when it was built many
years ago: a number of razor blades form the “springy™
section, instead of the more usual length of hacksaw
blade. The advantages include the fact that razor blades
come complete with holes, eliminating drilling, and it is
also easy to achieve the desired degree of stiffness by
choice of the number of blades “in parallel”.

To try out this inherently simple idea, 1 put together a
key from some odd bits and pieces, using six old Gillette
“Platinum™ blades and with the plastic blade container
used to form a slip-on paddle. All very crude and the main
tool was a screwdriver, but the key worked quite well. It is
perhaps only right to add a word of warning: a sideswiper
operator makes his symbols on alternate sides of the key;
adifferent action to a bug key or an el-bug. so one usually
has to choose one or other form of keying and stick to it.

Radio Data Reference Book
(4th edition)

by T. G. Giles, GACDY, and G. R. Jessop,
G6JP

Itis a sad fact of life that the more textbooks one has. the longer
it seems to take to dig the odd fact out of them, whether one
wants to know the input resistance of a common-emitter stage, ,
the attenuation of UR77 cable, or just the BBC1 channel
number of the Llanddona uhf tv transmitter| Then again, one
might be left struggling through a pile of dusty volumes trying
to find the melting and freezing points of soft solder, the
transconductance equation of a fet, or the clearance size of an
M5 screw. Phew!

As you have probably guessed, all these little gems are in this
new edition of the Radio Data Reference Book. and much
more. As before, the aim of the book is to present a wide range
of essential reference data in convenient form without needless
repetition of basic theory.

The text has been completely revised and a good deal of new
material added, including sections on transistors, heatsinks
and modern filter design. For greater ease of reference it has
also been rearranged into nine subject areas, as follows: Units
and symbols, Basic calculations,; Resonant circuits and filters;
Circwit design. Merials and transmission lines, Radio and tv
services;, Maps and meteorological data; Materials and
engineering data; Mathematical tables

190+ x pages £3.65 incl p&p

327



1978 HF Countries Table

swl news

Bob Treacher, BRS32525 *

The 1978 table
The new table appears for the first time but unfortunately
entries are a little sparse. Perhaps the late arrival of the
journal has disrupted things somewhat. The basic rules
for entering were outlined in the January issue of Radio
Communication. Follow these and there will be no
roblems. Why not try to do battle with some of the
isteners who have been in the top half of the table for the
last couple of years?

For everyone’s information it may be worthwhile to
give your scribe’s final copy dates until the end of the
year: June issue—22 April, July issue—20 May. August
issue—17 June, September issue—29 July, October
issue—30 August, November issue—23 September, De-
cember issue—21 October, These dates may change
slightly but they will act as a rough guide. A regular check
should be made of the closing dates given at the end of
each SWL news. For interest, the All-time table will
appear again in July and October.

Erratum

It seems that the information given in the January SWL
news regarding the RAE class at Loughborough was
incorrect. Your scribe has received several letters stating
that a successful course is being run in Loughborough,
and all we can do is apologize if any problems have arisen
as a result of the earlier comments.

28MHz beacons
Also in the January issue, the subject of 28MHz beacons
was raised. At the time of writing, the band was in superb
shape and it may be of assistance for readers to refer to the
list of beacon stations published in Radio Communication
February 1978, p128.

News from the regulars
Neville Spry, BRS17567, reports on the terrific conditions
on 28MHz during late February and early March.
Colossal signals appeared from all over the globe, some of
the strongest being from the USA. On some afternoons,
stations from W6 and W7 were stronger than stations on
the east coast. During the second leg of the ARRL DX
Contest on 4-5 March, one listener reports logging over
85 W6 and W7 stations in just under two hours. To many,
the current 28MHz conditions are something completely
new. Conditions simply have not been so good for many,
many years.

Really strong signals from W6, JA and VK are a
trademark of 14MHz, but such signals were consistently

*392 Rochester Way, Eitham, London SE9 6LH.
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Stati 28 21 14 7 35 18 Totael Mode
BRS17567 103 123 149 24 68 5 472  ssb
BRS35943 53 67 96 61 104 1 382  ssb
Agg41 4 73 142 47 69 0 375  ssbjew
BRS32286 65 54 68 19 43 0 249 ssb
BRS20185 18 30 47 14 39 2 150  ssb

Station 2 21 14 7 35 18 Total Mode
BRSI2525 203 260 283 189 229 25 1,189 ssb
BRS17567 236 2656 319 136 220 17 1,188 ssb
BRS25901 197 269 308 179 182 16 11561 ssh
BRS35943 135 227 266 172 203 18 1,021 ssb
BRS38BB76 74 189 233 150 181 61 888  ssb/cw
BRS35454 114 185 247 103 147 22 817  ssb/cw
BRS32286 96 195 225 75 172 4 767  ssb
ABB41 93 177 264 69 117 ] 720 ssb/cw

This table will next appear in the July issue.

in evidence on 28MHz during the period under review,
Some of the more exotic dx heard on 28MHz were as
follows: KH6 and KL7 around 2000, KG400, A6XB,
FY7BC, CSAL, ST9DF, TG8DX, FP8DX, YSIGMV,
PJRCO, WBBZIW/C6. YBOACH, HZ1HZ and STORK.
With the solar flux numbers above 200, 28MHz is
certainly the band to monitor.

By the time this piece is read, it is hoped that the
majority of keen dx swis will have crossed Clipperton
Island off their wanted list. The expedition seemed fairly
firm and, as one correspondent summed it up, “the pile-
up will make Everest look like a pimple™!

Neville reports QSLs from HSIND (Bophuthatswana)
plus FBSZL.

Ken Sketheway, BRS20185, comments on improved
conditions and the dx he is hearing on the JR310 receiver
with a Datong AD 170 active antenna in the loft. He also
has hf dipoles outside.

Keith Kerr, BRS35943, had not been too active on the
bands when he wrote. although he managed 10 add
HH2MC and 9NINFO on 3-5MHz. He also mentions JA
activity after midnight on 14MHz.

Robert Small, A8841, now reports from Needham
Market, a small town eight miles outside Ipswich. To
prove he is always by the rig, Robert reports that on the
day he moved he logged TGY9AL on 7MHz at 0830 at
Harwich, and was back at the rig at 2202 the following
day to log 5T5CJ on 3-5MHz. His father, G3ALI, cannot
be so keen. he was off the air for two weeks. Robert
reports his usual crop of “goodies”, including two new
ones in the shape of FB8ZL and ZD9GG. QSL returns
include 9USCA, CR3BS, FBSWE, VE3HRS/TZ6 and
VR6TC.

John Holmes, BRS38934, reports increased activity
from his North London QTH with plenty of midnight oil
being burned: his best dx being FMOAMF, VP2LDB and
9GIPF. all on 14MHz.

Finale

Letters are also acknowledged from BRSs 32286 and
31665, and ARSs 37906 and 39162. Please remember that

the next deadline for copy and table scores to reach your
scribe’s home QTH is 22 April. O
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microwaves
Charles Suckling, G3WDG *

RSGB National VHF Convention 1978

The two lectures organized by the Microwave Committee
at this event were very well attended. In the first lecture,
on the subject of locking Gunn oscillators, G8DEK
began by reviewing the current practice at I0GHz of using
unstabilized Gunn oscillators as transmitlers and local
oscillators, in conjunction with receivers with bandwidths
of around 300kHz. He pointed out that the stability of
most oscillators was already better than 15kHz, making
this high bandwidth unnecessary. He proposed that
30kHz would be quite sufficient for unstabilized oscil-
lators, with a consequent improvement of 10dB in
received signal-to-noise ratios. However, there was a
considerable advantage to be gained by improving
oscillator stabilities still further, and G8DEK described
three ways of achieving this: cavity locking, injection
locking and afc. The first method, outlined in January
1978 Microwaves,was found to be particularly useful in
locking higher power oscillators (50 to 200mW), which
tend to have poorer frequency stability than lower power
oscillators. The use of wavemeter cavities for locking was
also mentioned. and G8DEK reported that it was
desirable to place a phase-shifter between the oscillator
and the cavity to obtain a good compromise between
locking efficiency and power output. The success of this
method was demonstrated by some spectrum analyser
rhol%graphs which showed that the frequency of the
ocked oscillator remained within a 2kHz band for a
period of at least 10s.

G8DEK continued by describing the injection locking
technique in which a relatively low-level crystal controlled
signal is coupled into the oscillator via a circulator. This
causes the oscillator to assume the frequency stability of
the crystal controlled source. On the subject of circu-
lators, GRDEK mentioned that he had had considerable
success in modifying radar band devices to 10GHz and
that he would be pleased to provide information to
anyone contemplating the use of such circulators. In the
discussion which followed, an interesting injection lock-
ing arrangement which did not require the use of a
circulator was described: in this, two identical oscillators
were locked to a crystal source using a magic-T. One of
the attractive features of this arrangement is that the
outputs of the oscillators are combined to produce twice
the output power. This would seem to be potentially most
interesting, particularly if the technique could be applied
to the locking of, say, two 100mW Gunn oscillators. or
even two | W klystrons!

While these methods work satisfactorily in the labor-
atory, there were likely to be some practical problems
about their use in the field. G8DEK described a slightly
more complex. but potentially more reliable, technique,

*Physical Chemistry Laboratory. South Parks Road. Oxford OX1 3QZ.

RADIO COMMUNICATION April 1978

in which the frequency of the Gunn oscillator was
controlled by an afc loop. His arrangement used a 1N23
diode driven by a low frequency source to produce
harmonics in the 10GHz region. The selected harmonic
was mixed down to 10-7MHz in a second 1N23, using the
Gunn as the local oscillator. The 10-7MHz signal was
amplified by a conventional 10-7MHz fm strip, and the
discriminator output used to adjust, via a dc amplifier, the
supply voltage to the Gunn device, and hence the
frequency of the oscillator. Very good stability can be
achieved using this technique, which the writer can
confirm, having used such a system to stabilize the
receiver local oscillator during tropo-scatter tests with
G8DEK and G3JVL.

In the second lecture. entitled “‘Getting started on
2-:3GHz", G3WDG discussed the potential of 2-3GHz
both as a local and as a dx band. It was shown that
2:3GHz should prove to be a useful frequency for tropo-
scatter work, using practical equipment. For example,
ranges greater than 300km should be possible using 10W
of rf, receivers with noise figures better than 5dB, and 4ft
dishes. G3IWDG then described the design and con-
struction of receiving converters, and recommended the
interdigital mixer design described in QST January 1974.
Some constructors had encountered difficulties with the
local oscillator chain and i.f. preamplifier used in this
design, and G3WDG outlined more reliable designs
which are currently being developed for publication. RF
preamplifiers were discussed next, and two designs
capable of noise figures below 5dB were recommended.
These were a two-stage amplifier using BFR34A transis-
tors, and a single-stage NEC 57835 amplifier.

On the subject of transmitters, G3WDG discussed the
design of 1,152MHz drivers and concluded that, in terms
of reliability and ease of setting up, a tripler from
384MHz using a 2C39A was the best approach: a suitable
design was described in Radio Communication January
1976. Varactor doublers were recommended to reach
2.304MHz. although their output power was generally
limited to a few watts. For higher power operation, the
use of a 2C39A as a pa. using the design which appeared
in Ham Radio Magazine February 1975, was mentioned.

With regard to antennas, dishes greater than 3ft in
diameter and either single or stacked loop-Yagi arrays
were capable of good performance. The advantage of a
dish was that it could be used on more than one band, a
point worth bearing in mind considering the relative ease
of becoming operational on the higher bands, once the
basic 1,152MHz driver had been built.

Finally, G3WDG outlined methods which he had used
to measure and optimize the performance of his equip-
ment. A noise source was strongly recommended for
aiding the tuning-up of converters, and a simple design
which used a reversed biased transistor base-emitter
junction as the noise generator was described. The use of
ground and sun noise as a means of measuring noise
figures and antenna gains was also discussed.

Microwave activity periods

A reminder that the first 3-4/5-7GHz acuivity period will
be held this month: dates and times were given in
Microwaves last month. A suggestion has been made by

Continued on page 333

329



4-2-70
Graham Knight, GM8FFX *

VHF Convention

More than 750 people attended the RSGB VHF Con-
vention which was held on 25 February at the Winning
Post. Twickenham. The specialist component suppliers
were doing a steady trade throughout the day. Buyers at
the Alexandra Palace exhibition always seem 1o be
carrying off large boxes containing transceivers, but at
Twickenham the vogue seemed to be for polythene bags
containing proms, ics. and components for micropro-
cessors. Even the items on the bring-and-buy stand
seemed suited to the more technical amateur, with
keyboards much in demand and even second-hand
Hewlett Packard test gear at remarkable prices.

In the afternoon the RSGB President, Dain Evans,
G3RPE. welcomed those who went 1o the nearby
Whitton School to hear the lectures. These were divided
into three streams, with standing room only at four of the
lectures. Bob Burns, G30OU. explained the techniques
involved in building solid-state high-power amplifiers,
and Mike Walters, G3JVL, demonstrated the con-
struction and design of his highly-successful loop-quad
Yagi antennas.

Mike Foster, GRAMG, and Chris Morcom, G3VEH,
spoke to a packed audience on ““Advanced repeaters™.
G3VEH demonstrated a touch-tone pad owned by
G30OUF. and spoke of its use to control the various
functions available on some American repeaters. Cross-
band repeaters. sideband repeaters, television repeaters,
and even one which could be called up to switch on a
transmitter relaying a standard television test pattern,
were among the many futuristic items spoken and
dreamed about at this lecture. The problems involved in
running two vhf repeaters from the same site also
provoked considerable discussion. G4GRS spoke of his
experiences with American repeaters. particularly one
located at Washington which uses split-diversity re-
ception techniques. A large section of the audience
participated in discussing the GB3PT rtty repeater
proposal—judging from the reaction, this particular
project seems (o have a great deal of support.

The largest audience of the day was reserved for the
double-length meteor scatter lecture. More than 150
amalteurs listened to the experts. Chris Bartram,
G4DGU. lan White, G3SEK. and Clive Penna, G3POI,
describing the special techniques required for successful
ms contacts. Some overseas amateurs had travelled to
Britain especially for these lectures—these included
ONSFF, C310X, ONSUN and IIPE. Those attending
received an additional bonus of a 10-page meteor scatter
guide. This booklet gives written details of the special
reporting systems, audio and memory keyers and. most
important of all, the actual QSO lormat. This meteor

*PO Box 49. Aberdeen ABY 8JA
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scatter operaling aid package also included 1ables by
Geoff Grayer, G3NAQ, giving computer-prepared de-
tails of all the 1978 meteor showers showing the effectivity
for particular path and time combinations.

It was noticeable that none of the talks or demon-
strations was concerned with everyday operation—all the
lectures were about advanced techniques. It was most
encouraging that the specialized afternoon vhf pro-
gramme was such an outstanding success.

Informality was the keynote for the evening. which was
Just as well as a conga line of nine Martlesham members
went forward to collect their single but well deserved
trophy. The raffle prize winners included G3BA with a tv
game, a bottle of whisky for G3JYP, an (m discriminator
for GMRFFX, and a bubble bath for G30SS.The band
proved popular with the 150 people who stayed for the
evening entertainment and buffet supper. Pat, G3TEY.
and Angelika, GMSCCI. were among the young ladies
who boogied the night away to the first RSGB disco. “"See
you at Ally Pally”™ was the message frequently passed
between mobile stations on the way home from Twicken-
ham well after midnight.

Repeater Working Group open meeting
Council members Tom Douglas. G3BA. and Basil
O’'Brien, G2AMV. were among the 105 people who
attended the recent open Repeater Working Group
meeting which was held at the Wirral Mercury Inn. David
Evans, G30UF, the RSGB general manager, spoke of the
events of the past year, including the (reeze on repeater
applications which had been imposed by the Home Office.
This happened in the spring of 1977 when complaints to
the authorities about deliberate repeater jamming
reached large proportions. G30OUF emphasized that al-
though the complaints were made by weil-meaning
licensed amateurs, they had resulted in a political decision
to suspend further repeater licensing. The VHF Com-
mittee and its Repeater Working Group had advised the
Society to try to proceed with the Phase 2 applications
and, as a result of negotiations conducted by G2ZBVN and
G6JP. the Home Office agreed 10 license these units last
September. G3OUF explained that the Home Office ban
on further repeaters continues but is the subject of further
negotiation and review.

The general manager told the meeting that the RSGB
expected the repeater jamming problem to continue until
changes were made to the terms of the Wircless
Telegraphy Act. A general discussion on repeater jam-
ming took place, with many members and repeater group
representatives expressing their views on the problem and
relating their experiences. GBATI of Macclesficld
thought that transmitting equipment should only be sold
to licensed amateurs. GRAUU suggested amateur radio
equipment retailers should have a code of conduct
requiring them to sell only to licensed operators. GILEQ
said many of the jammers used “*blue box™ (ex-private
mobile radio) equipment which was easily obtained from
surplus sources without going near the usual retailers—he
knew of one jammer with 30 transceivers.

G3PAQ spoke of the problems in obiaining tape
recordings or statements which could be used in court. he
also gave details of a legal fund administered by the
Southern and London UK FM groups. Much discussion
took place on what to do if the local repeater is jammed,
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In some circumstances, G3BA thoughtit advantageous to
continue to have QSOs between strong stations who
could ignore the jamming. G3XDV said his group's
repeater in Kent had very little jamming simply because
ofits lower level of activity. Many attending expressed the
view that more vhi repeaters in the London area would
reduce the high level of activity on GB3LO and would
therefore reduce the effectiveness of the present jamming
of this repeater. G3LEQ showed the meeting a copy of the
Denbigh Free Press which carried a [ront page story giving
details of the conviction of a person who jammed
GB3MP.

G3LEQ also spoke of a “pirates amnesty™ in the
Manchester area, where some of those recently convicted
are attending morse and RAE classes and intend getting
licences.

The clection of the groups to the 1978 Repeater
Working Group took place with only 56 votes being cast
out of a possible total of 120. The results were: Section
A—GB3CS, B(North-cast England)—no votes, C—
GB3MP. D—GB3HU, E—GB3BM, F—-GB3PY, G—
GB3NS, H—GB3KR, I--GB3SN, J - GB3BC.

Auroral reports

There has been considerable sunspot activity recently.
with the solar flux reaching high levels despite the fact that
we aresstill in the early stages of cycle 21. There was a steep
rise from 31 January. when the solar lux measured 140; it
reached a peak of 169 on 3 February but had declined to
163 by 10 February. Large flares were reported on 11 and
13 February. and a sudden commencement of a magnetic
storm was reported on 15 February: all these signs
heralded the auroral event which occurred on 16
February.

There have in fact been 19 auroral events in the first 57
days of 1978, thus keeping up the average of an aurora
every three days already commented upon in previous
4-2-70 pages. A study of the dates reported in the
previous seven months of Radio Communication reveals
that some events have repeated as many as six times.

This year’s auroral openings look place on
34.69.13,16.17.18.20.23.24.29 and 31 January and on
1,2,6.16,21.26 and 27 February. None of the February
openings were large-scale events: most were lairly weak
with only GM stations working to the Continent. As
usual LAIWU and LA2PT were well in the forefront of
the cw signals being worked by GM3DZB, GM3UKG,
GM3JFG, GM4CXP and other Scottish stations.

The dates reported in these pages continue to be of
interest to various scientific bodies, and the latest
speculation is that some of the auroras reported are
connected with the firing of rockets.

Moonbounce
Peter Blair, G3LTF. at Chelmsford, has already worked
several USA stations via 432MHz moonbounce this year.
Peter's best dx so far in 1978 has been a contact with
Schichiro Mori. JA6CZD, who holds a First Class licence
which allows the high power necessary for moonbounce
operation. JA6CZD is located at Kurume, Fukuoka.
13,600km away—real dx by any standard.

Charles Suckling, G3WDG, and Chris Lancaster,
G8HDR., have set up special antennas at Oxflord
University and have been able to listen in on some
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moonbounce contacts. Chrisisworkingona GaAs fet pre-
amplifier to further improve the eme signals, and has
obtained some special low-loss coaxial feeder cables from
UHF Developments at Bedford.

Repeater control systems

To assist repeater groups, Thanet Northern have recently
introduced a do-it-yoursell control logic kit which
consists of four glass-fibre boards. etched. drilled and
tinned. Three of the boards are double sided and one is
single sided. A 40-page manual gives [ull circuit des-
cription. parts layout and setting up instructions. This
basic kit costs £24 and will then need 29 integrated
circuits, 100 diodes and a few discrete components. Tt
needs 800 solder joints and is recommended for an
experienced constructor.

For those who would rather purchase a ready-made
unit they have also made available a basic unit which
consists of all the control electronics to convert a
transmitter and receiver into a repeater, with the addition
of antennas and filters, The unit includes toneburst
decoder, time-out generator and transmitter control
relay. 1t needs an audio link from the receiver and
provides a separate audio link to the transmitter. The unit
is supplied completely ready to use and will be pre-
programmed before despatch to any GB3-plus-two-letter
callsign. The time-out indicator can be adjusted for any
period up to 3min maximum. The unil requires a 5V
500mA dc power source. This unit is contained in a small
die-cast box and meets all the requirements for repeater
control logic systems. The cost of this fully assembled
item is £99-75.

Repeater news snippets

GB3PI has changed configurations on the receiver
antenna . .. G4DOB now the contact man for GB3ITW. ..
Logic changes for GB3WW. . . GB3IMR has reverted to
the original antennas. . . GB3INM has made antenna
changes to improve reception in difficult areas. . .
Information about GB3PY now from G4BEL. . . The
proposed repeater for Cumbria has requested a change of
callsign 1o GB3AS 1o signify Anglo Scottish. . . GBINA
logic has been changed Lo the IARU-recommended tone
access with carrier-only re-access system. . . G4EPD
(QTHR 1978 Callbook—gol yours yet?) is the new
secretary For UK FM Group Northern. .. The Grampian
Rc_Pcalcr Group has now submitted an application for a
432MHz repeater. . . Auchtermuchty repeater proposed
by well-known Auchtermuchty resident and band leader
Jimmy Shand—he is intrigued by the fact that the tone
decoder responds to the third A above middle C on his
accordion—further details from G3LEQ.

Sensation on 70MHz

Marc De Munck, ONSFF. caused a mild sensation at the
VHF Convention by announcing that the ON6UG
contest %Ilou had obtained special permission to operate
on 70MHz during the July contest. Arrangements were
hastily made for Polar Electronic Developments to lend
the group one of their T0OMHz transverters, and for SMC
to supply a suitable beam antenna. The group will operate
on 70MHz with the special callsign ON4ERX. and
further details of this extremely interesting expedition will
be included in future pages of 4-2-70). The prospect of the
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first Belgium to the UK contacts certainly fired the
enthusiasm of 70MHz diehards G3JYP, G3FDW and
GM3WOlJ.

Mike North, G4EZV, in North Yorkshire, is QRV on
70-2MHz every Monday night from 2000 to 2200gmt with
ssb. Mike would welcome skeds and these can be
arranged by writing to 3 Shirley Villas, Rawfolds,
Cleckheaton, West Yorkshire BD19 5LX.

Expedition bonanza

A group from Belgium will be in the Faeroe Islands for
more than a month around June and will be active on
144MHz; [ull details in late news,

Between 5 August and 13 August ON6UG, ON5SUN
and ONIDV will be operational from QTH locator
AC38h in Andorra using the C310X callsign. This of
course coincides with the Perseids meteor shower.

Richard Staples, GBMME and PEIAVU, will be
operational from the Shetland Islands during the period 4
to 19 June and will be running full power on 144MHz and
432MHz. Skeds can also be made on these two bands for
possible 1,296MHz contacts.

The Glenrothes expedition to the Faeroes and Iceland
is already well organized, and almost fully booked for
8%50!{ scatter skeds. Further details from GMSNCM.

Contests

RSGB member Edmund Ramm, DK3UZ, sends details
of two cw-only contests which are to take place between
1900 and 2400gmt on 24 June and on 23 September. There
are o be three categories: A—less than 3-5W output; B—
less than 25W, and C—more than 25W output. The
contest exchange consists of report. serial number,
category and QTH locator. Multipliers can be claimed for
each new QTH locator square, and five multiplier points
can be claimed for each country. A copy of the full rules
for these cw contests will be mailed to anyone sending an
sae to GM8FFX.

The WAB VHF Contest lakes place on all bands above
30MHz from 0900 to 2100gmt on 23 July. Full contest
details are available from G3TWX, 13 Gannet Close,
Haverhill, Suffolk, on receipt of an sae or a single irc.

Beacons

Jan Martin, LABAK/GSBFV, reports that LAAUHF is
now operational on 432:890MHz from QTH locator
CT57d. Keying is ask/fsk and the transmitter runs 8W
output to a horizontal antenna. LASAK also reports that
new beacon LA3VHF, on 144-880MHz from QTH
locator DS78T, is under test running SW output to a four-
element horizontal Yagi beaming towards the southern
UK and Holland. Full operation of LA3VHF is expected
to start soon, and a further beacon, LA3UHF. is planned
for 432:890MHz from the same site.

The West Kent ARS has constructed a 432MHz
beacon as a memorial to the late Bert Allen, G2UJ. The
beacon’s callsign is that of Bert's initials, GB3WHA. The
beacon will operate on 432:810MHz using a solid-state
transmitter with 10W output. The antenna is an eight-
over-eight slot-fed array beaming NNW, giving an erp in
excess of SOW. Operation may already have started by the
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time this report appears in print, as the beacon is ready and
will be switched on as soon as Lhe licence arrives from the
Home Office. GB3WHA will be sited at Crowborough,
East Sussex, and will provide a long-awaited 432MHz
beacon for the south-east of England. Reception reports
should be sent to G4BOO, 7 Goddards Close, Cran-
brook, Kent.
he growing number of UK stations equipped for
reception on the 50MHz band will be pleased to hear of
;](gl another new beacon for this most interesting band.
he 50-025MHz beacon is operated by the Jamaican
ARC under the callsign 6Y5RC, and runs 40W erp from a
three-element horizontal beam. The beacon. which
identifies on F1 and sends the callsign every 15s. has had
extensive heat tests in Britain to simulate the high ambient
temperatures in Jamaica. Reception reporis will be
forwarded to the Jamaican club by Peter Blakeborough,
G3PYB/6YS5PB, 166 Bury Hill Close, Anna Valley,
Andover, Hampshire.

New 144MHz and 432MHz records

Edgar Muller, YV5ZZ, set a new 144MHz record on 8
February by working Amilcar Sapare, LUSDJZ, in Mar
del Plata, Argentina via lranscq‘ualorial propagation.
The QSO took place at 0030gmt using cw on
145:100MHz; 559/549 reports were exchanged. Edgar
had 15 transequatorial QSOs in the period between 29
October and 8 February. Full details of all these contacts
will be given in next month’s 4-2-70 when a most
intriguing comparison will be made with the dates of solar
events. The YV5ZZ/LUSDIJZ contact was over a distance
of 5,486km, but this record stood for only four days when
LUSDJZ worked KP4EOR in Puerto Rico—a new
record distance for 144MHz of 6,120km.

A new 432MHz world record was claimed by Dr
Walter Howse, VK6KZ, operating portable west of
Albany, who worked Les Jenkins, VK3ZBJ, in Frankston
near Melbourne, Victoria. This contact took placeat 1015
local time on 11 January 1978 and is over a 2,460km
distance. The equipment at the VK6K Z end was a British-
made Microwave Modules 432/28MHz transverter feed-
ing an eight-element Yagi at a height of 4m portable on a
site 140m above sea level. )

VK6KZ/P used a Microwave Modules 144MHz trans-
verter and a five-element Yagi to work strings of stations
in Adelaide, South Australia—a distance of 1,910km,
during their summer openings in January and February.

it 1s most gratifying to receive letters direct from
stations thousands of miles away who are creating new
records and who take the time to mail or telephone details
to 4-2-70 immediately after these tremendously success-
ful contacts are completed. Our congratulations go to the
operators detailed above, and one wonders by just
how much the distance records can be further
extended.

Unlicensed operation

The purge on illegal 144MHz operators in the Manches-
ter arca continues with one being sentenced to a three-
months custodial sentence suspended for two years.
Courts have heard evidence of pirates using Parabeams
and rotators—in one recent case the magistrates ordered
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REAL DX 1978
70MHz aurora G3TYE-G3Z5S 320km
JOMHz tropo GM3WOJ-GU3HFN 590km
144MHz tropo GMBMBP-DF5GX/P 1,300km
144MHz aurora G3ZIG-UR2RAT 1,800km
144MHz ms GMBNCM-SM3BIU 1,340km
144MHz te LUSDJZ-KP4EOR 6.120km
432MHz tropo VKE6KZ-VK3ZBJ 2,460km

the confiscation of a nearly new Trio TS700 transceiver.
In another case of pirate vhi operation the magistrates
confiscated a vhf transmitter but did not order con-
fiscation of a Labgear LG300.

New mobile amplifier

Peter Dalton, W6NLZ, writes from California mention-
ing the fact that he recently purchased a new solid-state
amplifier for the 144MHz band. The unit is designed for
boot mounting and has a dashboard remote control unit
allowing the amplifier to be switched in or out from the
driver’s seat. The remote control can also select Class ABI
for ssb and a.m.. or Class C for fm. Three high-power
transistors in a combined circuit give 300W p.e.p. output
on ssb for 15W input. The amplifier takes a peak current
of 40A and is designed for 12V operation. A seven-section
low-pass filter is incorporated after the pa transistors to
ensure all harmonics are at least 60dB down and thus
complying with the new American FCC regulations.

Peter says many field day groups in America are using
this type of amplifier instead of carrying generators and
valve linears. He does say that they still have problems in
kecpinF this hungry beast fed with 12V batteries. At the
time of going to press no British dealer is handling this
high-power amplifier but doubtless it is only a matter of
time before they start appearing over here. The price in
the USA is $479

Late news

A large number of letters and telephone calls has been
received following the publication in *Council Proceed-
ings" in the February issue of Radio Communication of
the following:

“Mr C. Thomas noted that several people had been
convicted of setting fire to the Southampton repeater,
although only one person had lost his licence, nothing had
appeared about this in Radio Communication™. Nothing
has appeared about this in 4-2-70 simply because no one
has been convicted of setting fire to GB3SN. Details of
many court cases have been printed in 4-2-70 and this
policy continues, but it must be stressed that information
based on hear-say, rumour and speculation will not be
published.

OZ3TZ and OZ7IF will be active from the Faeroes
from 28 June to 26 July; they also hope to establish QY
beacons on 144-885 and 432-885MHz.

Further auroras on 28 February, | and 2 March.

Finally, send your news and views to PO Box 49,
Aberdeen or ring the 4-2-70 telephone answering machine
by dialling 0224 780347. O

MICROWAVES

(Continued from page 329)

G3MCS that it would be worth reinstating the Monday
evening activity periods on 1-3GHz which did much to aid
the activity and technical development on this band a few
years ago. This idea would seem to be most useful, and
perhaps could provide a regular focus for home station
activity on some of the higher bands as well, eg 2-3 and
3-4GHz. The writer would suggest calling on 432MHz
from 8pm onwards to arrange tests.

Forthcoming events
Two round tables will be held this month. The first is on
16 April at IBA Engineering HQ, Crawley Court, near
Winchester. The discussion session will be on the topic of
flyswatter antennas for home station microwave oper-
ation, and will be started off by G3JVL. As usual, it is
hoped to have a wide range of test equipment available.
For further details please contact the writer or G3JHM.
The second meeting will be held at Sheffield University
on 29 April. This is being organized by GRAGN, and the
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subjects 1o be discussed include 2:3GHz equipment and
the locking of Gunn oscillators.

Moon noise on 10GHz

What is probably the first observation of thermal noise
from the moon on 10GHz by an amateur, was made
recently by G3JVL. The antenna in use was a 41t dish, and
the receiver included a preamplifier. loaned by Plessey
Caswell, using three GATS5 GaAs fets, with a noise figure
of 2:7dB. Although the presence of the moon in the beam
of G3JVL’s antenna only increased the noise output of
the receiver by a few per cent, this was easily detected by
rectifying the audio output and displaying the resulting dc
voltage on a meter. In fact, the sensitivity of G3JVL’s
system is such that he has detected the variation in the
noise power emitted by the moon during the lunar cycle
due to its changing temperature.

1978 10GHz Cumulative Contest

The dates for the 1978 10GHz Cumulative Contest have
been arranged as follows: 21 May, 25 June, 23 July, 27
August and 24 September. The rules will be essentially the
same as last year's, and will appear in “*Contest news”
next month. O
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the month
on the air

John Allaway, G3FKM *

F OR as long as your scribe can remember, the name of
the author of “How’s DX in QST has remained
unchanged. It was always that of Rod Newkirk, WOBRD.
However, Rod’s long run (of over 30 years) has at last
ended and the task has now been taken over by Bill
Lowry, WIVV. This surely must set a new record of
service to the amateur dx fraternity, and G3FKM is
certain that all readers would like to join him in thanking
W9BRD and wishing him a happy “retirement’,

It seems that GJ2CNC is being troubled by a double
who is using the callsign GC2CNC. The pirate calls
himsell Monty (the name of the genuine 2CNC) but is
unaware of the change in Jersey’s prefix which took place
over a year ago. Likewise, GM4DSS is receiving QSLs for
contacts which he has not made, originally this particular
pirate was using the call G4DSS. Any further information
on either of these would be welcome.

The callsign of the Gwent Contest Group, GW4ENT,
is being pirated as G4ENT. One common denominator in
all three instances is that the pirate is apparently someone
who is poorly informed!

News from overseas
G2MI has passed along a letter received from Qatar. This
points out that there are only two fully-licensed amateurs
in the country, and that one of them is A7XA who is the
oil minister. His station is usually operated by members of
his staff and seldom by the sheik himself. The second call
is held by the Emir himself and has not yet been used on
the air. It is suggested that all other A7 calls being heard
are not properly licensed.

John Stratfull, 3B8CV, will finally be leaving Mauritius
this June after a nine-year stay. In future he may be
reached at the address in “QTH Corner™.

Top band news

Mick Bazley, VK6HD (also G3HDA), has supplied
details of stations heard and worked during the months of
December and January when he operated for a total of 39
days—on 20 of which he heard or worked Europe. This
was his best average yet and, with 23 European contacts,
his best season. The loudest European signal recorded
came from DISFR. and strongest UK stations were
G3MYI and G3SZA. Stations worked were as follows:
DISFR, DLOKG; G3s CWI, IGW, IMJ, LWI, MYI
(three times), RTY, SJE, XSE, ZFC, ZSU and ZYY;
G4CP, G4EDG, HB9RM. OH2BD, OH3XZ, OF5NG,
OH6DX and OK IHAS. Heard but not contacted were:
EI8H, DIJ8GW: G3s IQM, LIQ, PU and SZA;

*10 Knightiow Road. Birmingham B17 8QB.
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GM3IAA, OHIIX, OH2BM ; OK1s FCW, KPU, MCW;
OK2s BQU, PGU; and OK3LL. Mick reports a good
opening on the morning of the CQ WW 160m Contest,
but S7 noise from local power supplies prevented him
making any contacts. It seems that there is a pirate
VK6HD around, as QSLs are arriving for non-existent
contacts. The equipment in use is a TS820S with external
vfo, and the antennas are two inverted-Vs with apices at
85ft—one runs NE-SW and the other NW-SE.

G3UUZ (whose Callbook address is the Bishop Rock
lighthouse, off the Isles of Scilly) has kindly supplied a list
of frequencies on the band used by coastal stations
throughout Europe and the Mediterranean area. It is
important to avoid these as far as possible, especially when
interference could be caused to the priority users. They are
(in kilohertz):

1.800 1,827 1.866 1.904 1927

1,806 1.834 1.876 1,905 1,929
1,811 1,841 1.879 1.906 1,939
1.813 1,848 1.883 1,908 1,988
1,817 1,855 1.888 1,911 1,995
1,820 1.856 1.890 1.921
1,824 1,862 1,901 1,925

G3CWI reports that what is thought might have been
the first UK—ZS contact, or even the first Europe—Z8
contact, took place between G3MYI and ZS4PB on 26
February. It appears that the earlier contact made by
GD4BEG was with a pirate using ZS4PB’s callsign.
ZL3GQ((oncw)and ZL2BT (on ssb) have been active (the
latter on 1.810kHz) at UK sunrise time since | March,
and ZL2BT has already been heard.

WIBB’s latest 160 Metre DX Bulletin contains a wealth
of information on band activities, as usual. Stew feels that
conditions have in fact been very much down this winter,
but he did enjoy listening to KIPBW holding a round-
table contact with ZL2BT and a number of Europeans on
the nights of 28/29/30/31 December. Snippets on in-
dividual achievements contain the news that G3JMJ
contacted CEOAE on 3 January, and that GU3HFN
made a two-way ssb contact with KIPBW on 6
November 1977 for what is believed to be the first GU-W
QSO0 on phone on the band. G3CW] worked 50 countries
during 1977, including JA, HC, ZF and XE. CEOAE
looks for Europe on Tuesdays and Fridays at 0730—he
transmits on  1.810kHz and listens around
1,827-1,829k Hz. It seems that those fortunate enough to
hear K6SE are listening to a rather special station—Earl
has buried 20.000ft of radials and has four Beverage
antennas each 600ft long!

Norwegian amateurs were allowed to use the segment
1,810-1,840kHz for the weekend of 11-12 February. This
coincided with the Society’s 1-8MHz contest, and thanks
are due to the Norwegian telecommunication authority
for their co-operation. It seems thal now Loran is
gradually moving out of the band there may be activity
from those maritime nations which have hitherto been
reluctant to give permission.

Dxpeditions

Marty, SWI1AT, together with ZM7MM and ZL3FM,
hopes to be in the Tokelau Is for a 10-to-14-day stay
during April. They hope to be active on six bands.
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Long Skip says that there may not be any amateur
signals from Sable Is for quite some time. Those who
contacted VEIASE back in 1967 will be interested to
know that he is now YO2CW and still has the logs from
his Sable s days. Although there have been rumours of a
forthcoming expedition to St Paul Is it seems that the
Canadian DX Association has no knowledge of it.

VK2BIJL has said that he will be visiting Mellish Reef in
July and is looking for others who might like to go with
him. He is prepared to go alone if he finds no volunteers.

Rumours of impending amateur activity from Iraq
continue to circulate, However, I2FGP appears to have
been refused permission to take his equipment across the
border. A group of Yugoslav amateurs hoped to be more
successful during the latter part of March.

DX news

It seems that QSL cards from K5CO/5A are not being
accepted for DXCC credit pending proof of authori-
zation of the operation, Similarly, 9U5SCA cards are also
being rejected as no documentation has been supplied.
QSLs from X E4JJ—a callsign belonging to an expedition
which was scheduled to take place a few months ago but
was believed to have been cancelled—are being accepted.

Anyone who has contacted A6XB on cw has worked a
pirate, as this station has never operated on this mode.
ATXAH is sometimes to be found on Sunday at 1230 on
14,205kHz, and on Friday at 0600 on 14,250kHz. He is a
diplomat, and not always able to keep these schedules.
JTODJT is quite often on 14MHZ between 1100 and 1200
and has been heard on 14,128 and 14,220kHz. He is also
active oncw and has been recorded on 14,001 kHz at 0130.

ZD9GG, on Gough Is, has a schedule on 14,244kHz at
2030 on Monday, Tuesday, Thursday and Friday. and
also on 14,320kHz at 1800. ZS2MI, on Marion Is,
likewise tries to be on the air at 0500 on 14,202kHz, and at
1700 and 1930 on 21,302kHz. The present operator has a
new QSL manager, WA4SSU, who has logs extending
back to December 1977. ZS3WBC was due to be active
from Walvis Bay during March. The station celebrated
the 100th anniversary of the formation of Walvis Bay.
and the operators were expected to be ZS3AA, ZS3C,
ZS3KCand ZS3MV. 5V7AS, in Togo, is now quite active
and asking for QSLs via IT9AZS. OK2BFP/D2A has
been worked on 14M Hz ssb—he often makes contacts in
German but does speak English.

West Coast DX Bulletin has listed a number of
decisions taken by the ARRL DX Advisory Committee.
Their second 1977 Semiannual Activities Report recom-
mends addition of Transkei and Southern Sudan to the
DXCC list. It rejected Water Is (in KV4 area) and the
Pribilof Is (in Alaska). It appears that their recom-
mendations on the new “‘countries” have been shelved for
the present but may possibly be resuscitated in 1980.

Kazuo, JA3KHIJ, is currently in Zambia and has so far
not been able to obtain a 9J2 call. He has previously been
VRIAK, VR3AM, VRSE, VR8JA and S21JA, and hopes
to visit Kenya during the coming summer and operate
with a 5Z4 call.

The Canadian DX Association meets on 14,173kHz at
1900 on Sundays, and useful information on dx activities
is often discussed. QSL cards sent to VE3FXT for
contacts made with his recent African tour have been
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returned by the Canadian Post Office marked “un-
claimed™. It is believed that this is the result of a
misunderstanding and those who have not already posted
off their cards are advised to wait for a few weeks.

Bulgarian stations used the LZ100 prefix from 3
February to 3 March. This was to celebrate the 100th
anniversary of the liberation of their country from the
Ottoman empire.

According to the West Coast DX Bulletin the FCC has
proposed that all new licensees in the Pacific arca shall be
given KH prefixes, together with a digit denoting the
actual island or island group on which the station is
located. Likewise in the Caribbean area the prefix will be
KP and a digit. New “military recreation™ stations will
use the WN prefix.

Morse code practice

From 1 April WIAW has been beaming towards Europe
onits 14, 21 and 28MHz frequencies (14,080, 21.080 and
28,080kHz) for morse code practice, and c¢w and rtty
bulletins at 1400, 1500, 1600 and 2100 on Mondays,
Wednesdays and Fridays. This is an experimental move
which is designed Lo continue for three months and its
future depends on listener response. Readers who find it
useful are asked to write to ARRL.

Contests

The Bermuda Contest

0001 22 April to 2400 23 April.

All bands 3-5 to 26MHz. A maximum of 36 hours only
may be operated, and off periods must be clearly logged.
Each must be of not less than three consecutive hours. All
stations shall be single operator only and must be
operated from their own private residence or property.
Top winners of the 1976 and 1977 contests shall be eligible
for the area awards only. This year the rules make it clear
that in order to comply with the Radio Regulations of the
ITU no phone contacts may be made between the UK and
the USA or Canada on 7TMHz. British stations work those
in the USA, Canada and Bermuda. and may work each
station once on each band—either on phone or cw (cross-
mode or cross-band contacts are not allowed).

British stations send RS/T and indicate their county
(use abbreviations as listed on page 63 of January Radio
Communicarion). Stations in Bermuda indicate their
parish, in the USA their state, and in Canada their
province. Each contact counts five points, and the
multiplier is the total number of VP9 stations worked on
each band added together. The same VP9 can be
contacted on all bands. The top scorer in cach state.
province, and county will receive a printed award. The
top scorerin the USA, Canada and UK will each receive a
trophy which is presented at the Radio Society of
Bermuda’s annual dinner in October, and round-trip air
transportation plus accommodation will be provided for
the winners. This year’s winners will stay at the Elbow
Beach Surf Club.

Logs must indicate dates and times (in gmt). Duplicate
contacts must be checked for. and score computed. All
entrants must sign a statement that they have complied
with the rules and the terms of their licences. Each page
must be clearly marked with the call and name and
address, and must arrive at: Contest Committee, Radio
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QTH CORNER
A35ED via WAT7JOV, D. E. Greer, 2205 Sunset Drive, Medford, Ore,
97501, USA.
A3IEWL PO Box 27, Nuku'alofa, Tonga.
APZAD via K1KNQ, Rosiello, Box 35—Turnpike Stn, Shrewsbury. Mass.
01545, USA.
FCoCcuw via I1ANP, M. Alberti, Via Priv Maralunga 12, 1-19100 La Spezia,

Italy.
FCOCYA via HBOBFS, Dr E. Hoefling. Finkernstr 6, CH-8280 Kreuzlingen,
Switzerland.
GB2BDS
g?&gzs } J. K. Harvey, 38 Bodenham Rd, Birmingham B31 5DS.
GE3VGG
GW4ENT j_ via GW4BLE, S. Cole, 10 Llanthewy Rd, Newport, Gwent NP1
GWeGW 4JR
JD1ADG via JA2ZNJE, S. Kato, 1348 Kagamishima. Gifu. 501-01, Japan.
0Y5J (new) via WA3HUP, Mary Crider, RFD 2, Box 5-A, York Haven,
Pa, 17370, USA.

P2SBL PO Box 7412, Boroko, Papua New Guinea

sSvowz now H. Dankerl, 12104 Blaketon, Upper Marlboro, Md, 20870,
USA,

VE3HRS/XT K.A.Stone. 2200 Roche Ct. Apt 1208, Mississauga, Ont, LSK 3Z6,

only Canada.

VRAYL FECYL. Ann Koloboff, 3 Rue de I'Etang. F-78430 Louveciennes,

France.
WBEIWB/FK8 Box 1392, Vallejo, Calif, 94590, USA,
ZF1MT PO Box 1554, Grand Cayman, Cayman |s.

2S3WBC PO Box 1234, Walvis Bay, 9190, South West Africa.

3aBscv J. F. Stratfull, G31JS, 37 Boxgrove Gardens, Aldwick, Bognor
Regis, Sussex PO21 4BB.

SVT7AR via FEABY, A. Belan, Le Pomingheat, F-63 Tallende, France.

SK2DX (Op NBNI) via WELY, W. Baker, 6 Hillview Ct, Burtlingame, Cal,
94010, USA.

9V1RS (Now GD300K) J. Plenderleith, 24 Baldrine Park, Baldrine,
Douglas, IOM.

av1s0 (Now G3XGY) B. A. Haris, 4 Flamingo Cresc, Worle. Weston-
super-Mare, Avan,

axXsBW (Now CT1ZH) W. P. Berger, R 9 de Abril, Lt 5-R/C-E, S. Pedro Do
Estoril, Portugal.

9IM5SP via DLBOA, A. Stabusch, Holbeinstr. 5, D-2000 Hamburg 52, W

Germany.

RSGB QSL Bureau, G3DRN, 30 Bodnant Gardens,
London SW200UD,

Society of Bermuda, PO Box 275, Hamilton 3, Bermuda,
no later than 30 June 1978.

WAB Contests

0900-2100 7 May (Phone).

0900-2100 18 June (CW).

This year’s contests will be If bands only (the hf band
events will be resumed next year). Contacts may be made
on 1-8, 35 and 7MHz, and logs must reach contest
manager G3TWX not later than 50 days after the contest.
Full rules may be obtained by sending a request plus sase
or one irc to G3TWX, 13 Gannet Close, Haverhill,
Suffolk CB9 0JL.

The CQ-M Contest

2100 13 May to 2100 14 May.

3-5 to 28MHz, cw and ssb—but not cross mode. The
object is 1o contact Russian stations, and exchanges
consist of RS/RST plus serial QSO number (from 001) for
non-Russians while the Russians send RS/RST plus a
number denoting which region (=oblast) they are in.
There are single-operator single- or multi-band, multi-
operator all bands (single transmitter), and listener
categories. Contacts between stations in the same con-
tinent count one point, in different continents three
points, and the multiplier is the number of “R-150-8"
countries worked on each band added together. Own
country counts only for multiplier credit. Listeners score
one point for logging one report and two for logging a
whole contact. Logs (use separate sheet for each band)
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should reach: CQ-M Contest Committee, PO Box 88,
Moscow, USSR, by 1 July 1978. Memorial badges will be
awarded to all overseas participants who make more than
10 QS0s with the USSR, and contacts during the contest
may be used when claiming the various USSR awards:
*R-150-8™, ““R-100-O", “*W-100-U", “R-15-R™", “R-10-
R™ and “R-6-K", by applying at the same time.

GMA4ELV has supplied results of the 1977 Bornholm
Contest. GM4ELV himself was the leading UK station
(with 1,504 points), and other UK entrants were
GW3SLA and G4CLD with 1.166 and 112 points
respectively.

Awards

The RSGB hf awards manager, Chas Emary, G5GH. has
asked for members’ attention to be drawn to the fact that
proof of Society membership is required when applying for
any RSGB award, and for WAC.

Band reports

The promise of rising solar activity evidenced in January
has been sustained up to the time of writing. The WWV
report for 3 February gave the solar flux as 169 and the
geo-magnelic index (Ap index) as |1—a combination
pointing to exceptionally high band conditions which
were in fact evident during the weekend of 4-5 February.
The provisional daily sunspot numbers from the Swiss
Federal Observatory for those two days were 138 and 137,
and the lowest recorded for that month was 52 on 20
February. The monthly Zurich number jumped from 49-3
in January to 898 in February—a value last reached in
early 1972, and early in March WWYV was again giving
high flux and low Ap indices. Once again 28MHz was
open into the USA for more than eight hours each day
during the first weekend in the month. This summary has
been provided by G8K G, and one can only endorse his
findings by saying that conditions on 28MHz have been
excellent at times. BRS31301 reports hearing discussion
of a S0OMHz opening between VK8 and Japan on 5
March.

Your scribe would like to thank the following for
information used to compile this section: G2CDT,
G2HKU, G3HB, GSJL, G6GH, G8KG, G3CWI,
G3KSH., GM3LYY, G3RCA, G3UOL, GD4BEG,
GM4CHX., G4EAN, G4EHQ, SP3AEE, BRSs 17567,
25429, 31301 and 33915, and A9191.

Stations listed in italics were using cw, the rest ssb.

1-8MHz. 0100 C5ABC (QSLTOWBA4ZNH). 0400 LATY/EAS8, ZC410.
0500 W4BRE. 0600 K1PBW, VPZMBB, VP2MUZ, Z82G (QSL to
K2FJ). 0700 ZL2BT. 0800 VP2ZMUZ. 2200 ELOAN/MM (27N 42W,
QSLw OH2BDP), VP2MBB.

3:5MHz. 0000 5H3KG. 0100 HHS0F. 0400 JY4MB. 0600 FG7BA.
2100 EL11, HIBMFA, OX3HH. 2200 SL1CA, SN1NFO.

14MHz 0000 JA, W6. 0100 KC4AAD. 0700 A35AA, FOSBAK,
ST25A. 0BOD WBGIWB/FK8, KG6SS, VK2ZAGT/LH, VKINI, VR4DN,
YJBGH, YK1AA, ZL. 0900 FKBBB, JA, W7Z2GA/KGE, KGERL (Box 189,
Saipan), KL7, VK, ZL. 1200 J3AJ, P29JS. 1300 C21AA (Box 173,
Nauru), KCBGF, KG6SS. 1400 J28AR. 1500 ATXAH (QSL to
DJ9ZB), FBBXS, VU, W6/W7, 9NTMM. 1700 FBSZM, KHEBB,
VK6WT. 1800 KL7RW, VSECW, ZS2MI. 1900 ZD7SD, ZL. 2000 FY7,
KX6RA, TR8BJ (QSL1to DJSDA), ZB2AV/VPY, VE3HRS/XT, ZDSGG,
ZS3WBC. 2100 HH2SD, KL7, VP2VEG (QSL to WODVZ), VP8. 2200
WA3WAQ/TJ 2300 CEQAE, JA, VS5DX.

21MHz. 0700 P29BL. 08000900 JA, ZL. 1000 TJ1AA, UAOYT,
UKOYAA. 1200 AP, P29JS, VK, VU, YM1ZB. 1400 FR7BE, HH2ZMC,
J28AH, VUZLQA (QSL to DK6TU), YC1WE. 1600 XE1XF. 1700 L.
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FO8, XE, 5H3BP. 1900 A35DE, KHG WE/W7, ZS3WBC, 5H3JR.
2000 W6/W7. 2100 CE3ZM, WE/W7/WO.

2BMHz. 0700 JA, UIB, VK5FH, OEGDK.’YK 0800 KOAX/DUZ, JA,
P29PN, VK3, 4, 5 and 6. 0900 £P, HZ1HZ, JA, UAD, VK, VS86, VU,
YM1ZB.9L1NP. 1000 APZKS, JA, VK, 5N2ZNAS. 1100 A4XGY, C5AL,
KVACI, P29JS, VKBHA, 9K2DR. 1200 ABXB (QSL to K1DRN),
FG7AN, J2BA0D, S79DF, VP2AZB, VPBQC, YBOACK. 1300 EP2RL,
VESRA, 56H3BP. 1400 C6ABA, EAIFD (Box 326 Melilla), OEEDK/ YK,
5T5ZR. 1500 FM7AC, HZ1HZ, OX3GW, W6/W7, 388MS. 5H3BP.
1600 CE, OK2BFP/D2A, HKO, OA, TG, ZD8TH, 7X2DG. 1700
W5/W6/W7, ZS3WBC. 1800 HH2ZMC, LU2A, S7SDF, W6/W7,
gfégm‘ts‘?‘;ﬂKHGIAA.W?.VET,ZUOD FP8DX, KLTHDS, W5/W8/W7.

1-W4.

Many thanks to all correspondents—and especially to
the authors of the following for items of news extracted:
RSZ Newsfetter (9J2KL), Long Skip (VE1AL(3), the
West Coast DX Bulletin (WAGAUD), DX press (PA0TO),
CQ Magazine (WIWY), the Ex-G Radio Club Magazine
(W3HQO), and DX News Sheet (Geoff Watts).

Please send all items for June issue to reach G3IFKM no
later than § May.

Propagation predictions

During April the changeover to summertime conditions takes place,
which means that the F2 mufs will decrease during daytime as summer
advances; the opposite will be true for night-time frequencies. For this
reason propagation conditions are worse during daytime in summer
and better at night, but, as we are now in the increasing period of solar

aclivity the difference will not be so noticeable. On 28MHz only South
America, South Africa, South East Asia and Australia will be heard
more often, while on 21 MHz only traffic with western North America,
Awustralia and East Asia will not be certain.

Conditions will improve on 1M Hz because of summer conditions,
and as the days lengthen the band v/ill remain open longer at night.
Traffic with Central and North America should be possible all through
the night, but with South Africa it will be interrupted at night. Traffic
with Hawaii should be possible between 0830 and 1000 and from
1830 to 2000, but as the path lies across the North Pole, traffic will be
interrupted by static. Traffic via the indirect path will be very limited on
this band, except with Australia, but this will improve as the season
advances.

Chances of dx will still be possible on 7MHz as long as the greater
part of the path lies in darkness. As the season advances dx on this band
will be interrupted more and more by static. The advancing summer
and increased static will shorten the distances covered on 3:-5MHz.
Local traffic will seldom be interrupted by the dead zone.

The provisional sunspot numbers fram the Swiss Federal Obser-
vatory for October, November and December 1977 were 41-3,26-6and
41:3 respectively. The figure for January 1978 was 49-3 and the latest
predicted smoothed numbers for May, June and July are 48, 51 and 53
respectively.

HF propagation study

Pradicted hpfs (MHz = 10) for April 1878

South Africa IS
SE Asla H5,9M2

winiw|nine e

1

|

Australia VK i ] !
Japan JA H l = l ; : :

1 T L

Time (GMT) 0002 04 0608 10 12 14 16 18 20 22 24
L
Short path [ 1-5days 222227 6- 20 days

L.
Long path N Openings onmore than 20 days in the month
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The maximum usable frequency (muf) for a given path at a given hour, varies from
day to day. The highest probable frequency (hpf) is derived from statistical analysis
of the daily rrluf values and is tha value exceeded on three days of the month,
Lik . the op working ! y (owt or fot) is the value exceeded on 27

Aden 155 263 318 336 348 347 34B 276 255 200 191
A 206 210 186 144 293 331 346 359 366 376 315 241 206
Baniain 178 171 199 252 303 219 327 322 322 262 227 187 178
JEN =T T ARRIL 1978 | Bangkok 147 136 197 230 262 288 288 281 263 252 135 137
i el 18 — 173 199 120 138 150 213 244 248 0% 201 268 221 115
Bermuda 173 160 140 129 150 4|
US A- West W6,7 s/ 7 i% Bogota 162 159 152 140 182 213 26 276 286 282 262 235 182
T YA Buenos Aites 200 194 183 173 186 281 321 327 337 333 3
CariEHaRn GY S FMTH Sl + Cape Town 197 183 135 244 319 342 356 366 368 375 282 223 197
Brazll PY s 'L Calomba 171 162 202 251 296 A0 312 313 305 274 227 178 1M
= = - Cyprus 168 161 173 225 277 295 303 301 301 276 246 180 168
D R R SR BmE s e
0 anver
SE Asla HS,9M2 S| P Fairbark 145 143 149 166 189 173 172 176 180 174 176 168 145
sl 1 ! O Oemmm | Falklands 201 200 185 185 167 277 328 336 347 342 317 242 201
Australia VK o I | o Gibealtar 119 124 108 138 174 195 210 208 216 211 192 145 119
= v e I : Hong Kong 130 128 192 218 247 267 271 257 216 206 177 147 130
148 14] 144 156 180 185 169 154 130 202 195 169 148
Japan  JA s 4 ) :::_;z::l il Iceland 100 93 54 114 147 164 173 171 177 169 155 124 100
= e e EEmmmaammoenimy
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Us A-West W6,7 S [ Moscow 117 101 140 178 206 230 §23 ggg gg gég ;755 Eé ;g
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i . A douy 8 6 1 g 1 o o B 2x om0
1 New York 164 153 130 130 130 1
Brazll_PY = Osaka 130 131 177 189 223 237 241 206 177 167 167 148 130
South Africa 75 3 13 Perh 169 162 202 249 294 309 299 242 214 191 186 168 169
: RiodeJaneva 201 200 185 182 173 314 328 335 347 341 318 258 201
SE Asla HS,9M2 ) ] i Salistury 204 206 176 260 327 347 364 366 376 368 286 219 204
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St = i i, 62 i 1 ha 8 i b s e e
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days.

HPF, muf and fot thus relate only to the prol:ablhw (01,05, 0'9 respectively) of
a sky-wave path there is no that signals will be workable. For
amaleur purposes it is found that bands between hpt and half hpf provide the best
communications.

The prediction tables show the hpl in megahenz times 10, at two-hourly
intervals of gmt, on a number of different routes to/from the UK.
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Election of RSGB
regional and area
representatives
for the period July
1978-June 1981

Regional representatives

Not later than first post on Friday 28 April 1878, any five corporate
members resident in a particular RSG B region may nominate any other
qualified corporate member resident in the region for the office of
regional representative by delivering their nomination in writing,
together with the written consent of such person to accept office if
elected, to the Membership & Representation Committee at RSGB
headquarters. Each such nominator shall be debarred from nominating
any other person for this election of regional representatives.

The names of the present regional representatives are given on page
290 of this issue.

In the event of no nomination being received from the corporate
members in any region by 28 April 1978, the Council reserves the right
to make an appeintment.

Any representative who on 30 June 1978 will have held office for
only 12 months or less, may continue in office for a further three-year
period. It would assist the Membership & Representation Committee if
the representatives concerned would notify the committee of their wish
to take advantage of this extension.

Nominations already received for the vacancies in Regions 16 and
18, advertised in the February 1978 issue of Radio Communication,
will be accepted together with any others received for those regions up
to 28 April 1978.

The composition of each region, subject 10 any minor border
adjustments, is:

Region1  Cheshire, Cumbria, Greater Manchester, Isle of Man,
Lancashire, Merseyside,

Region 2  All that part of Humberside north of the River Humber,
North Yorkshire, South Yorkshire, West Yorkshire.

Region3 Hereford and Worcester, Salop, Staffordshire, War-
wickshire, West Midlands.

Region 4  Derbyshire, all that part of Humberside south of the River
Humber, Leicestershire, Lincolnshire, Mottinghamshire.

Region 5 Bedfordshire, Cambridgeshire, Northamptonshire.

Region 6  Berkshire, Buckinghamshire, Oxfordshire.

Region 7  Greater London south of the River Thames, Surrey.

Region 8  Kent, East Sussex, West Sussex.

Region9 Cornwall, Devon.

Region 10 Dyfed, Gwent, Mid Glamorgan, Powys, South Glamor-
gan, West Glamorgan.

Region 11 Clwyd, Gwynedd.

Region12 Grampian, Highlands, Orkneys, Shetlands, Tayside,
Western Isles.

Region 13 Borders, Fife, Lothian.

Region 14 Central, Dumfries and Galloway, Strathclyde.

Region 15 Northern Ireland.

Region 16 Essex, Norfolk, Suffolk.

Region17 lsle of Wight, Channel Islands, Dorset, Hampshire.
Wiltshire.

Region 18 Cleveland, Durham, Northumberland, Tyne & Wear.

Region 19 Greater London north of the River Thames, Hertfordshire.

Region 20 Avon, Gloucestershire, Somerset,

Note: The regions in England and Wales are based on the counties as
set out in the schedules to the Local Government Act 1972.

The Channel Islands and the Isle of Man are not dealt with by that
Act.

The regions in Scotland are based on the county boundaries which
became effective on 1 April 1975.

Area representatives

Not later than first post on Friday 28 April 1978, any five corporate
members resident in an area may nominate any qualified corporate
member resident in that area for the office of area representative, by
delivering their nomination in writing together with the written consent
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of such person to accept office if elected, to the Membership &
Representation Commitiee at RSGB headquarters.

Any representative who on 30 June 1978 will have held office for
only 12 months or less, may continue in office for a further three-year
period. It would assist the Membership & Representation Committee if
the representatives concerned would notify the committee of their wish
to take advantage of this extension.

An area is a conveniently sized geographical district, town or group
of towns which has at least 10 members.

In the case of London, area representatives may be nominated for
groups of postal districts. In the case of certain other large towns, area
representatives may be nominated on a geographical basis, eg North
Birmingham, South-East Manchester

Ballots

In the event of more than one person being nominated for a particular
office a ballot will be conducted, details of which will be published in
the June 1978 issue of Radio Communication.

Resignations

If, at any time and for any reason, an elected representative wishes to
resign his office, he should notify headquarters who will advertise the
vacancy. Local members cannot automatically appoint another mem-
ber to undertake the duties of a representative who has resigned.

The Council reserves the right to call upon any representative 1o
resign his office if, in their opinion, he is considered to be unsuitable or
unsatisfactory.

RSGB committees, 1978

ber of all commil )

(The President is an ex-officio

Education: D. H. Adams, GW3VBP; J. Anthony, G3KQF; G. L.
Benbow, G3HR; T. Darn, G3FGY L. E. Newnham, GENZ; G. C. Oxley,
G8MW: D. M. Pratt, G3KEP; W, A, Scarr, G2ZWS; F. C. Ward, G2CVV.
Finance & Staff: E. J. Allaway, G3FKM; D. J. Andrews, G3MXJ; J.
Bazley, G3HCT; D. Cornish, G3COR; B. O'Brien, G2AMV; L. E.
Newnham, GENZ; C. H. Parsons, GWBNP; R. F. Stevens, G2ZBVN: C. J.
Thomas, G3IPSM.

HF Contests: E. J. Allaway, G3FKM; D. J. Andrews, G3MXJ: J.
Bazley, G3HCT; D. S. Booty, G3KKQ; R. L. Glaisher, G6LX; M.
Harrington, BRS20249; C. A. P. Henderson, G4FAM; P. A. Miles,
G3KDB; E. L. Mollart, BRS10977"; A. M. Smith, G3IAS; D. Thom,
G3NKS.

IARU Working Group: E. J. Allaway, G3FKM,; D. J. Andrews,
G3MXJ: J. Bazley. GIHCT; W. M. Dunell, G3BYW"; R. J. Hughes,
G3GVV; A. M. Smith, G3IAS; R. F. Stevens, G2BVN; D. Thom,
G3NKS: R. M. Warner, G3SAR; I. F. White, G3SEK.

Interference: S. R. Allen, G4CYR; D. J. Andrews, G3MXJ; J.
Anthony, G3KQF; P. F. Jobson, G3HLF; A. S, Kessler, GADXA"; Miss
J. Maggs; J. E. Martin, GU3YIZ*; K. H. C. Parker, GBHTA, J. E
Swayne, G3BLE"; J. W. Swinnerton, G2YS; C. L. Turner, G3VTT.
Membership & Representation: D. H. Adams, GW3VBP: A. M.
Allan, GM3ZBE; E. J. Allaway, G3FKM; D. J. Andrews, G3MXJ; J.
Anthany, G3KQF; W. F. McGonigle, GI3GXP; B. O'Brien, G2AMV, C.
H. Parsons, GW8BNP; W. A. Scarr, G2ZWS.

Mobile & Exhibition: P, Balestrini, G3BPT: T. Darn, G3FGY; L. N.
G. Hawkyard, GSHD; R. S. Hewes, G3TDR; W. J. McClintock,
G3VPK: N. O. Miller, G3MVV: G. W. Norris, G3ICI; D. Smith,
GADAX*; P. A, Thaorogood, G4KD; E. W. Yeomanson, G31IR.
Propagation Studies: L. R. Barclay, G3HTF: B. Chambers, GBAGN
T. Damboldt, DJ5DT": W. M. Dunell. G3BYW: R. G Flavell, G3LTP;
R. A. Ham, BRS154744‘; M. Harrison, G3USF*; R. J. Hughes,
G3GVV; C. E. Newton, G2FKZ; A. M. Pomfret, G3LZZ"; J. Spurling,
G4AQI; A, Taylor, G3DME; R. C. Whelan, G3PJT".

Raynet: P. Balestrini, G3BPT; Mrs J. Balestrini; M. Barker, GBCAC;
E. R. L. Bassett, BRS16075; R. W. Bullard, GBNMW; L. A, Crane,
G3PED: 5. W, Law. G3PAZ; T. |. Lundegard, G3GJW:; J. Scarborough,
G3MBO: E. W. Yeomanson, G3IIR. )

Technical & Publications: R. J. Eckersiey, G4FTJ; T. Giles,
GACDY; P. J. Hart, G35JX; J. P. Hawker, G3VA; R. 5. Hewes,
G3TDR; P. J. Horwood, G3FRB; A. W. Hutchinson, editor; M. H.
McFadden, GI3VCL"; J. W, Mathews, G6LL"; R O. Philips. GBCXJ, H.
W. Rees, G3BHWR: R. F. Stevens, G2ZBVN.

Telecommunications Liaison: E. J. Allaway, G3FKM; P. Balestrini,
G3BPT; J. Bazley, G3HCT; S. A. G. Cook, G5XB; T. P Douglas,
G3BA; R. J. Hughes, G3GVV; D. M. Pratt, G3KEP; R. W. Price,
G4BSO*: R, F. Stevens, G2BVN; C. J. Thomas, G3PSM, F. C. Ward,
G2CWV.
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VHF: A M. Allan, GM3ZBE"; G. C. Badger, G30HC: A. H. B. Bower,
G3CO0J; A. H. Dormer, G3DAH: T. P. Douglas. G3BA; C. M. Goadby,
GBHVV"; P. J. A. Gowen, G3IOR"; J. Hum, GBUM"; G. I. Knight,
GMB8FFX: C. J. Morcom. G3VEH": M. J. Sparrow, G3KQJ": G. M. C.
Stone, G3FZL: R. J. Tavlor, G4BEL: |. F. White, G3SEK.

VHF Contests: L. N. G. Hawkyard, GSHD: F. Mathews, GBACJ; W.
J. McClintock, G3VPK; C. Sharpe, G2HIF; G. M. C. Stone, G3FZL; C.
W. Suckling, G3WDG; R. J. Taylor, G4BEL; L. V. G. Turner, G4CUT.

*Corresponding member,

obituaries

The Society records with regret the deaths of the following radio
amateurs:

Mr H. Haynes, GZALH

Harold Haynes died recently, aged 57. He had many contacts in the UK,
although his major interest on the air was in overseas contacts. He was
a senior executive with Mullard Ltd, and was well known to the RSGB,
Mr J. Hunter, GM62ZV

Jimmy Hunter, who died on 23 February, represented the RSGB in
Scotland during the war when he was active on all bands. His main
interest became the vhf bands, which he operated exclusively for many
years, and he was instrumental in popularizing the 144MHz band in
Scotland during the “sixties.

Mr L. A, Jackson, G3HPR

Mr Jackson, who died on 25 January. had been a member of the
Society since 1946.

Mr P. J. Nichols, G3XOR

Phil Nichols died on 12 February. He was a well-known personality in
the Birmingham area.

Mr H. W. Portch, GBEQP

"Bob"” Portch, who died on 19 February, was one of the well-known
voices on 144MHz in the Bristol area |

Mr C. R. Waterer, G2ZHP

Cyril Waterer died on 18 December 1977. He was a life member of the
RSGB and a member of RAOTA.

We have also been ad’wsed o! the deaths of
r A, C. Bennett, GW3S
Dr A. H. Forman, BRSBQIJ':‘ on 24 January:
Mr W. Hamnett, GBEMQ, on 19 January;
Mr E. Morgan, G3COD, on 3 May 1977;
Mr Q. S. Stephenson, G3KS, on 28 December 1977.

your opinion

SPECIAL PREFIXES

The Editor

Radio Cornmunication

Sir—How | agree with Mr Milne about that GE prefix! | must confess,
though, that | used it to make some easy conlacts, no doubt
disappointing some eager beavers who thought they had hooked a
new country,

Indeed, | would go further and pronounce a curse on all special
prefixes, As Mr Milne says, a prefix is intended to make identification of
a country simple. Some of those we hear today make it harder, if not
impossible,

Incidentally, am | the only operator who dislikes the modern style of
prefix beginning with a figure? No doubt the proliferation of
independent countries and the unfortunate shortcomings of the
alphabet make some such system inevitable, but though we may have
to accept it, we do not have to love it

J. J. Maling, G5JL
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SCOTTISH RALLY

The Editor

Radio Communication

Sir—I| would like to draw the attention of all Scottish and north of
England radio amateurs to the Scottish Amateur Radio Rally which is
bgl';lg held in The Palace of An, Bellahoustoun, Glasgow. on 10 June

Scotland usually only manages one major event each year and the
various organizing committees go to great lengths to make eacheventa
success. Every amateur can help in making such events successful by
coming along and taking part in the various activities, for example the
homebrew equipment competition. For us in the north to attract the
trade stands we must be able 1o attract as many people as possible. In
1978 we are trying to encompass as many different aspects of amateur
radio as possible without concentrating on any one subject.

For many it is the only time we can see all those new rigs in the flesh
without the benefit of glossy pictures etc, so | appeal to all Scottish
amateurs, come along to the Scottish Rally, you will not be
disappointed.

T. G. Wylie, GM4FDM

SLOW MORSE TRANSMISSIONS
The Editor
Radio Communication
Sir—There must be many amateurs in the Norwich area who are
interested in learning morse, either to obtain a full A" licence or
perhaps just out of interest. | have been trying since the summer to
receive regular slow morse transmissions on my FRG7 (having passed
my RAE, a G8--- is just not enough) but without success.

| have contacted G3KGU. who agrees that regular and consistent
reception, so vital to proper study, is not easy in this area. Couid |,
therefore, appeal through your pages for some kind-hearted person
on 3:5MHz 1o put this part of the world on the slow morse map?

M. Webb, GBOTN

SSB REPEATER PROPOSAL

The Editor

Radio Communication

Sir—May | register my complete opposition both to Mr Whitaker's
{G3RKL) “plan’ for channelizing the bottom half of the 144MHz band
and his proposal for ssb repeaters.

To the majority of serious ssb operators, and probably all the cw
addicts, the idea of channels is quite ridiculous, especially to those who
use these modes on the hf bands.

At the recent VHF Convention, the meteor scatter group put forward
a plan for the expanded use of the section 144-15510 144 200MHz, in
view of the steadily increasing interest in this mode by European
amateurs. Thus the proposal to have ssb repeater outputs in this part of
the band would neither fit in with this scheme nor comply with the
IARU Region 1 band plan.

The proven superiority of ssb over all other telephony methods in
current amateur use renders ssb repeaters unnecessary. | feel it is now
time for Council 1o state categorically that G3RKL's proposals will be
firmly rejected and that the Society will not consider any such ideas in
the 144MHz or any other band, and will not be influenced by any
suggestions that we are only seeking 1o show the professionals the

way.
N. Fitch, G3FPK

QSL BUREAU

The Editar

Radio Communication

Sir—May 1. through your pages. take the opportunity to thank all
members who have sent me their good wishes on my appointment as
the Society's QSL Bureau manager, )

Most users of the bureau are following the few simple rules which
were outlined in the December issue, and which help the bureau to run
smoothly. There are, however, still a few thoughtless ones, like the GW
who sent me over 300 unsorted non-standard cards bearing the
recipient’s callsigns on one side only. :

The question of over-sized cards is becoming an acute
embarrassment—very few of these reach overseas destinations with-
out being folded, and the point has been made so many times in the
past that the message really should be getting through by now. So
postcards sized 53in = 33in only please, gentlemen |

Thanks are also due to G2MI for his invaluable guidance and help in
making the changeover relatively painless: to our grand team of sub-
managers, and also to the staff at HQ

E. G. Allen, G3DRN
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contest news

432/1,296/2,304MHz Open Contest rules
1600-1600gmt 6-7 May 1978

All entries and checklogs to: VHF Contests Committee, c/o L.
Hawkyard, GGHD, 100 Shirley High St, Southampton, Hants SO1
4FB.

This contest is timed to coincide with an IARU multiband event.
Each band will be tabulated individually and no multipliers will be
used.

The following general rules, published in the January 1978 issue of
Radio Communication will apply: 1, 2, 3, 4a, Ba, 6a, 7b, 8. 9a, 10a,
11-22.

RSGB 21/28MHz Telephony Contest 1977
results

With both bands open for world-wide contacts during the whole of the
contest period, the 1977 event attracted a substantially higher
participation compared to recent 21/28MHz contests. The excellent
propagation conditions posed a question for UK entrants as to whether
to go for a quick collection of prefix multipliers and then flat out for
contacts, or whether the best tactics were to spend more time looking
for a higher multiplier with a lower number of contacts.

The UK winner, yet again, was G30ZF, with another regular
21/28MHz leader, G3AMXJ, as runner-up. G30ZF opted for the higher
prefix decision and still managed to obtain sufficient contacts to give
him the edge over G3MXJ, who achieved 175 more QS0s. The third-
placed entrant, G3FXB, also went flat-out for contacts, making more
than either of the other leaders, but with a lower multiplier on 28MHz
he finished some 5,000 points lower than the winner.

The contest for the leading position in the overseas section was a
close fight between VPBNO and 9J2B0. Both stations made nearly the
same number of contacts, but VPBNO, with the benefit of a large
rhambic aerial owned by Cable & Wireless and oriented towards the
UK, managed to find a few extra multipliers on 28MHz, and this gave
him nearly 2500 extra points. |n third position was YOBAWR, who led a
large contingent of East European entrants with single-band (21MHz)
participation.

There was a substantially higher entry for both the UK and the
overseas receiving sections of the contest. The regular leading
participant in many of the current RSGB receiving events, BRS32525,
was first in the UK section, with another regular, BRS35943, as runner-
up. In third place was BRS39044. The overseas leader, DL-
A33/131090, did very well by logging a greater number of UK prefix
multipliers than many of the entrants in the overseas transmitting
section. The runner-up, JA9-2156, in common with the majority of
other overseas listeners, concentrated on the 21 MHz band.

There was some confusion about the time that the contest ended.
The rules as published contained an error, but this was corrected in a
subsequent issue of Radio Communication and the majority of entrants
worked the extra hour as was intended by the HF Contests Committee.
In general, the logs were excellent, but there is still some misunder-
standing about the prefixes used by USSR stations. A substantial
number of UK entrants in both the transmitting and receiving sections
under-claimed their multipliers, and a few did the opposite. All logs
were adjusted so that the multiplier list was common for all UK
entrants.

The committee thanks all entrants who submitted logs and the very
large number of overseas stations who sent check logs. Unfortunately a
number of logs arrived too late for checking, due to the dock strike in
the USA and late mailing. In all, some 40 logs were received after
checking had been completed and these have not been included in the
results. It is worth reminding overseas entrants that sea-mail can take
quite a long time to reach the UK from the USA and other countries
where the traditional passenger ship service has been virtually
eliminated in favour of air transit. While airmail costs more, it does
avoid the disappointment of having a good log rejected because of late

arrival.
GELX
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UK TRANSMITTING

UK RECEIVING

Posn Callsign Points Posn Station Points
1 G30ZF 197,118 1 BRS 32525 86,358
2 G3MXJ 194,028 2 BRS 35943 54,462
3 G3FXB 191,940 3 BRS 39044 29,550
4 GA4CNY 171.189 4 BRS 34740 24,549
5 GECAA 167,580 5 BRS 38213 23,829
6 G3NAS 149,688 6 BRS 34032 23,030
7 G3Zaw 147.672 7 BRS 33832 22,935
8 G4APL 118,698 8 BRS 35191 22,775
9 G4EHF 83,172 9 A8B08 17,493
10 G4DUW 73,342 10 BRS 34310 17,415
11 GBLX 65,770 11 A9191 14,338
12 G3UMV 63,366 12 BRS 38827 12,600
13 G3KMI 62,682 13 BRS 26407 11,988
14 G4BHE 51,550 14 BRS 39015 8,640
15 GA4BWP 51,172 15 BRS 38323 8,569
16 G3ZOE 44,793 16 BRS 36810 2,592
17 G3WHK 41,712 17 BRS 38830 1,452
18 G4CYA 40.915
19 G3MGW 37.092
20 G4AFJ 37.028 OVERSEAS RECEIVING
21 G3LBS 35,739 Posn Station oints
22 G3NML 30,72 1 DL-A33/131090 12,420
23 GA4BYY 28.775 2 JA9-2156 280
24 Ga2aT1 28,512 3 UAB-150-331 1.815
25 GM3CFs 23182 4 UP2-038-806 1,210
26 G3XBN 18,522 5 Y06-1414 1.110
27 GAFAM 15915 6 SWL-W2 MAYS 1,095
28 GU3YIiZ 15,264 7 SWL-WO MARTINS 993
29 GABXT 10,791 8 PAQ-SWL 09982 900
30 G3XFW 8,160 9 JAS-4001 775
31 Gl4GDV 7.920 10 SWL LEVERS (W8) 553
32 G3YmC 7.380 11 JA4-30756 396
33 GISWK €.996 12 UP2-03B-672 252
34 GMAAWA 5.445 13 JAB-3891 180
35 GM3SS8 4,800 14 JAB-30556 108
36 G4DDL 2,967 15 JA1-18277 102
37 G2aJP 2520 16 SWL AMIES (W4) a0
38 GM3RAFR 1.200 17 DM-33-45671 27
39 G3DME 1.012
40 G3TKR 405
41 GMBAXY 360
42 G3ILO 108

OVERSEAS TRANSMITTING

Posn Callsign Points Posn Callsign Points
1 VPBNO 26,892 39 UBSVAW 540
2 9J2BO 24,408 40 LUTBAR/W3 483
3 YOBAWR 12,768 41 UAIAET 478
4 UKBMAF 10,980 42 UA3TR 468
5 UV3CE 10,530 43 ZS1Sg 460
6 4Z41X 9.513 44 QH5BM 452
7 IBZLW 8,568 45 ULTGAA 432
8 NAMM 7.824 46 W3MR 420
9 UAGBLBC 6,570 47 KekuQ 405
10 VE3UK 6,42 48 2L2BCO 400
11 UKBLEZ 6.390 a9 VK2XT 378
‘2_[5?2]'\1\' 5,904 50 JA2YKA 315

C5AAP 5,904 51 JREHJD 300
14 UK2GKW 5,700 52 SMA4DHF 295
15 CY3GCO 4,248 53 WeuUzZ 275
16 UA3DCY 3,978 54 JAOFMB 252
17 UWIAE 3.852 55 KOPVI 207
18 UW3EQ 3,729 56 UAIMS 192
19 UA3TN 3,600 57 ZL1AGO 185
20 JABGHS 3,234 58 ULTAAQ 180
21 UASCAE 2,847 9 WDBJTW 168
22 UABADC 2,820 50 _[JASVUB 144
23 JH1YDT 2,664 JABVZE 144
24 WOWP ,250 g2 {JA4BKL 80
25 UA3DN 1,950 ABRUZ 80
26 UBBUAT 1,500 64 VETAV 72
27 B5LU 1.260 65 WBSBUKP 63

YUTELM 1.260 66 WAGDNM 62
29 ucawe 1,152 67 JE3TYR 60
30 UW3RR 1,092 68 SPOKRT 45
31 VE4SW 1.080 UMBNNN 30
32 UA3DODF 1,077 GS{JFQONM 30
33 UP2BBF 888 PY1ZBG 30
34 KABRR 883 72 JATKAW 24
35 KBCFU 861 73 WBOMPH 18
36 N4BU 840 74 SM5CXO 12
37 W3Iss 756 75 JH2WIC 3
38 JA2CGH 612

HOW THE LEADERS MADE THEIR POINTS
21MHz 28MHz
QS0s Mult QSOsMult Transmitter Antenna

G30ZF 644 58 56 36 520+ linear 3.-el a1 750

GIMXJ 843 49 3N 25 SB401 + linear TH-6 at 60ft

G3FXB 888 51 26 19 T4XC + linear Quad at 60ft

VPBNO 142 13 190 14 FT101 +linear Rhombic at 60ft

9J2BO 237 16 103 8 TR-3+ linear TH-4

YO6AWR 225 18 — — 100W 3-el
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VHF NFD 1978 rules

There are no changes 1o the rules this year. The new system of scoring
introduced last year appears 1o have been well received. It is also
interesting 1o note that the Dutch are now using this system for their
cup contests. Figures in square brackets refer 10 general rules for
vhi/uhf contests published in the January 1978 issue of Radio
Communication.

1 Duration. From 1600gmt 1 July to 1600gmt 2 July 1978.

2 Bands. Up to four separate stations can be used, operating on the
70, 144, 432 and 1,296MHz bands. Only one station can score or
give points on each band. Single-band entries on 144MHz will not
be accepted.

3 Operators. Any RSGB member or group of members operating
from the British Isles may take part (nb this excludes Eire). Two
groups operating from the same site can combine their scores
s:bjecl to Rules 2 and 4. Each group should send its own summary
sheet.

4 Stations. All the stations forming one entry must operate from
within a circle of Tkm radius centred on the operating position of
any of the stations. Proof of permission 1o use a site may be
required. All equipment, including antennas, must be installed on
the site during the 24 hours preceding the contest or during the
contest. The site may not be used for any transmitting activities by
the group or member during the five days before this time.

Stations may not use public mains supply. Power for all
equipment must be derived from an on-site generator or battery.

5 Scoring
(a) On the 70, 144 and 432MHz bands, contacts will be scored by
radial rings [7a].

(b) Contacts on 1.296MHz will be scored at one point per
kilometre.

6 Contest exchanges

{a) Contestants must exchange both callsigns, signal report, serial
number (starting at 001 on each band), QTH locator and QTH
[11]. Only one scoring contact on each band may be made with
each station [10a].

(b) The QTH given on 1-3GHz must differ in form from that given
on the other bands, eg a location given as “10km north of
Marlborough” on 432MHz could be given as “8km south-west of
Swindon” on 1:3GHz.

The 1:3GHz station may operate on any other band for the
purposes of arranging a contact, but the exchange of contest
information must take place on 1:3GHz only and may not be
interrupted by recourse to another band. CQ calls on another band
should clearly be “for 1-3GHz only”.

Entries

(a) All entries must be postmarked not later than 16 July 1978.
(b) Separate sets of log sheets and 427 cover sheets are required
for each band.

(c) A summary sheet must also be completed. Otherwise the scores
on each band will be listed but the total will not appear in the
overall results table.

(d) Entries must be addressed to: The Chairman, VHF Contests
Committee, 12 The Rampart, Haddenham, Cambs CB6 3ST.
Other rules

Il;ezfzc:siIOWing general rules will also apply: [5a, 6a, 9a, 10a,
9 Awards

The Surrey Trophy will be awarded to the overall winners, and

certificates of merit will be awarded to the overall runner-up, the

leading entry from each country and the highest scoring station on
each band. The Taran Trophy will be awarded to the leading

Scottish entry.

~

Listeners Contest rules

A Iislen_ats contest will take place at the same time as VHF NFD, Each
band will be treated as a separate event. Listeners’ contest rules 1-3
(January 1978 Radio Communication) will apply.

144MHz Portable Contest rules
1600-1600gmt 27-28 May 1978

All entries and checklogs 10: VHF Contests Committee, c/o W. J.
McClintock, G3VPK, Maple Leaf, Gt Braxted, Witham, Essex.

The following general rules, published in the January 1978 issue of
f‘l‘dﬁ Communication will apply: 1, 2, 3, 4d, 5a, 6a. 7a. 8, 9a, 10a,
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December 1977 144MHz Fixed Station
Contest results

Conditions for this contest were rather good on a NE-SW path, and
tended 1o favour stations in the south-east of England. Quite a number
of Continental countries were worked, including Belgium, France,
Germany and Holland. In reply to one contestant who asked why
group names were not included in the results; the amount of useful
information which can be tabulated in the column width of the table
would be reduced if they were included.

The winner is the Norfolk VHF Contest Group operated by G3ZIG
and G8CTZ, and the University of Kent ARS operated by GBIFT and
G8IQL is the runner-up. Certificates go 10 both stations.

Although F1DBE sent in a clean and well-tabulated entry it could
not be accepted because he operated portable, but his points have
been included with his callsign.

G4CcuT

Posn Callsign  Points QSOsQRA ASL Amt Best dx Km
G326 1.849 207 AM35 180

1 0 100 DC5GDA 610
2 GBKUC 1.516 207 ALS6 200 2x14E DC5GDA 654
3 G3UNU 1,169 227 ZMO04 250 85 FICRP 540
4  G4ASR 1065 225 — 364 6Q GMBDMZ 515
5 G4BEM 1,046 184 ZNTY 966 10E F1CRP 495
6  GBHCL 974 245 2158 240 4x14E PE1BIE 550
7 G3BDO 925 170 ALO4 360 2x6Q PETAHH 440
8  GIPYE 854 166 AM61 S0 85 F1CRP 460
9  GBKMW 838 154 AMS1 110 10<Y F1KBF 665
10 G4BWG 831 195 ZLE0 30 14E GMBMJV 635
11 GBGMF 806 172 ZL76 675 14E PADRUB 440
12 GBBBC 782 216 ZL40 90 14E GIBKIA 520
13 GAFDX 775 141 ZLO8 500 14E DLBSF 625
14  G3ERN 770 182 AL11 220 85 GMBODN 433
15 G4EUR 743 144 YLS0 350 BY GMBMJV 630
16 GMBMJV 673 53 YR80 270 2xBE GADZW 627
17 G3ZRS 126 ZN28 135 14E PEOFKM 440
18 G3IYEG 664 195 ZL26 730 2x14E PEIARC 392
19  GIWCS 661 131 YN4T7 200 2x60 GBOCN 355
20 GA4FBK 646 191 ZL39 170 6Q PAOFHG 360
2 GBUNV 642 129 ZIMI10 8 6Q GIBEWM 420
22  GBAHK 183 2L68 170 10€ PAOXMA 513
23  GACCH 628 122 IN37 125 14E GapZwW 300
24 GBKOM 618 171 ZL36 405 10E GMBODN 435
25  G8LYD 610 122 YN50 250 14E ON6IZ 640
26 GAEEE 594 156 ZLS5 350 14E F1KBF 466
27 G3UGF 574 116 ZN11 1150 10E ONBIZ 464
28 G4pYP 523 130 ZM21 500 14E F1CRP 467
29 G3AHD 519 95 YN46 120 6Q F1CRP 537
30 {GBAZA 504 76 2069 235 14E GIBEWM 3
GBOCN 504 106 ZK17 6 14E PE1ASN 340
32  G3IWHK 492 165 ZL49 120 10E GM3PXK 535
33 G3iswe 471 156 ZL46 250 85 GAEEV 3an
34 G3IGWB 468 110 IMB7 — 14E PEOMAR 331
35 GBKHI 451 118 ZLO9 265 BE MBODN 410
36 G3luvw 448 106 2ZM43 190 14E PEOMAR 325
37 Geuw 445 94 AMG61 66 BE GIBKIA 480
38 GaAvv 434 165 2ZL50 370 6Q DC9ZL 720
39 GACMV 427 152 2160 430 BE GBAZA 320
40 GW3UDO 387 63 YNG65 180 5X GMBMJV 420
41  GBGLQ 384 86 YL4g 185 BE CJG 354
42 GBOAC 370 90 2133 300 2xBE F6BBQ 372
43  G3UER 364 96 2ZN35 G50 85 GBEFS 270
44  GBLZA 343 117 2159 500 10X GBLYD 274
45 G3LCH 333 131 2160 — — GWBEQH  —
46  GBKHN 324 72 ZK21 200 8S HL 295
47  GBMZV 322 70 ¥YM77 230 SE GMBMJV 583
48  G4AGGY 321 125 ZL3B 120 10E PEOJAH 392
49  GBKPA 315 71 Zm41 540 BQ G3spa 245
50 GA4AEZ 303 109 ZL30 130 10€ DBSKG 460
51 G4BR 299 85 Zko4 — 10E PE1ARC —
532 {GSGPO 280 50 2034 190 6 4DZW 400
GBFMC 280 78 ZL17 450 BE F1DBE 237
54  GBIWA 262 59 ZN18 126 14E GMBMJY 382
55 GAEEV 257 47 2058 100 10E GADZIW 375
GBLVM 256 71 Zmia 150 10E GMBODN 275
57  GBGXE 248 118 2138 200 BE F1CRP 380
58 G3XWZ 232 71 2ZNB4 470 9E GM3PXK 350
59 GWA4EAI 231 55 YyL2s 720 6Q ONSNY 425
60 GBHWG 198 58 2Zm16 350 BE GBGMF 190
61  G2FNK 195 88 zL48 41 10E G3AHD 116
62 GBOCT 194 40 2Zn30 10 BE F1DBE 445
63  GBNSL 185 47 yms59 200 GBKUC 260
64 GBKUQ 183 60 YL10 250 12E GBJHL 176
65  G4FDF 181 51 Zm3a 10 BE WBCFQ 185
66 GM3PXK 178 27 YyP11 350 10E G3IWHK 540
67 G4EDI 168 110 ZL4as — E GaLWY i
88 GBKMG 6 66 ZL1Q 430 10E PEOMAR 283
GBITS 166 111 ZLa0 56 60 G3ZIG 130
70 G3XUs 165 45 AK11 75 BE G3UNU 256
n G4AGO 158 78 ZL66 530 Halo F1DBE 189
72  G8FDL 138 34 YN38 437 4E GMBMJIV 1
73 G3GGL 110 35 YMs9 10E FICRP 440
341



Posn Callsign Points 0SOsQRA ASL Ant Best dx Km

74 GBMFK 89 29 YLIO 200 5  G3AHD 176
75 GBDXD 86 34 YMBS 125 BE  G3ZRS 200

GBIW 85 37 ZN12 110 BE  GW3UCB 130
76 ganar 85 29 2ZL72 250 8E GEASP 162
78  GBEQX 82 33 ZMa1 450 6S  G4CCH 148
79 GBLVX 71 51 ZL39 150 5  GBKUC 53
80 GBCTT 44 26 AL41 240 BE  GBKMW 110
81 GAEGG 21 15 YN38 232 GP  GW3UCB 56

Check logs are acknowledged from: F1DBE/P76 (562 pis). GW3UCB,
GW3VKL, GADPT, GBDHD, GBKMW, GBLZP, GBMMF

1978 RSGB Direction Finding Contests

The full programme of eight qualifying events is published in “Contests
calendar”, and competitors’ attention is drawn to a minorchangeto the
rules which are distributed before the start of each event. Details of the
first three events are given below.

DF Qualifying Event Chelmsford

Date: 23 April 1978.

Map: OS Sheet 167 1:50,000 series, Chelmsford & Harlow.

Assembly: 1300bst for stan at 1320bst,

Location: Unclassified road just west of Pleshey NGR661 143.
Intending competitors requiring tea are asked to notify Mr W.

Petchey, Forge Cottage, Good Easter, Chelmsford CM1 4RS. (tel

024531 612) not later than 16 April.

DF Qualifying Event Burton-on-Trent

Date: 21 May 1978.

Map: OS Sheet 128, 1:50,000 series, Derby and Burton-on-Trent.
Assembly: 1300bst for start at 1320bst.

Location: Half-mile along unclassified road reached from Burton
town bridge NGR 257 242.

Intending competitors requiring tea are asked to notify Mr R.
Parsons, Communications Group, National Coal Board, Mining
Research & Development Establishment, Burton-on-Trent, Staffs (el
0283 216161, extn 649) not later than 7 May.

Contests calendar

22-23 April 144MHz CW (Rules in March issue)

23 April DF Qualifying Event, Chelmsford (Details in
April issue) =

6-7 May 432/1:296/2,304MHz (Rules in April issue)

7 May Region Round-up CW (Rules in March pssue}l

7 May DF Qualifying Event, Salisbury {Details in April
issue)

21 May DF Qualifying Event, Burton-on-Trent

21 May Region Round-up SSB (Rules in March issue)

27-28 May 144MHz Portable (Rules in April issue)

3-4 June HF NFD

17-18 June Microwave

18 June DF Qualifying Event, Rugby

24-25 June Summer 1-8MHz . .

1-2 July VHF NFD and SWL (Rules in April issue)

9 July DF Qualifying Event, Coventry

1 I 35MHz FD

Zg j:1; DF Qualifying Event, Dartford Heath

30 July 144MHz QRP

6 August DF Qualifying Event, South Manchester

13 August 70MHz Open and SWL

20 August DF Qualifying Event, Slade

2-3 September SSBFD

2-3 September 144MHz Open and SWL

17 September DF Final, Basingstoke

October- y

November 432MHz Cumulative

7-8 October 432/1,296/2,304MHz -

14-15 October 21/28MHz .

21-22 October 7MHz SSB

22 October 70MHz Fixed

4-5 November 7MHz CW

4-5 November 144MHz CW

11-12 November 2nd 1-8MHz
3 December 144MHz Fixed
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DF Qualifying Event Salisbury

Date: 7 May 1978.
Map: OS Sheet 184 1:50.000 series, Salisbury and the Plain.
Assembly: 1300bst for start at 1320bst.
Location: The Pepperbox NGR 213 248,

Intending competitors requiring tea are asked to notify Mr A
Newman, 74 Victoria Road, Wilton, Salisbury, Wilts SP2 0DY, as soon
as possible.

Mobile rallies calendar

23 April—North Midlands Mobile Rally, Drayton Manor Park, near
Tamworth. Rally chairman, B. Willetts, GBDEM: publicity, N. Gut-
teridge, GBBHE, 68 Max Road, Quinton, Birmingham 32. Details later
30 April—Tulip Time Rally, Spalding Grammar School. Priory Road.
Spalding (new venue). All the usual attractions.

14 May—East Suffolk Wireless Revival, near Ipswich. Details from
G4EVN.

21 May—Northern Mobile Rally, Victoria Park Hall, Keighley. Details
from GBDFZ.

21 May—Welsh Amateur Mobile Rally, Barry Rugby Football Club,
Cemetery Lane, Barry, South Glam. Details from GW3WBU, tel
Penarth 702877. ,

28 May—Hull & DARS Mobile Rally, University of Hull, Cottingham
Road. All the usual attractions. Details from sec G3WYW.

10 June—Scottish Amateur Radio Mobile Rally, The Palace of Arts,
Bellahoustoun Park, Glasgow. Details from GM4FDM.

11 June—Elvaston Castle Mobile rally, Elvaston Castle Country Park
(five miles SE of Derby on the B5010), from 10am. Talk-inon 144MHz
and 432MHz. All the usual attractions for the whole family including
full catering facilities. Rally free, but local authority car parking fee of
25p. Further details from G4CTZ, QTHR.

18 June—Plymouth RC Mobile Rally, Club HQ, TAVR Building,
;;r_?ghav Hill. Plymouth, Devon. Details from G3SCW, tel Tavistock
18 June—RNARS Mobile Rally, HMS Mercury, Petersfield, Hants.
Details from G4DI1U, tel Havant 79464,

25 June—Longleat Mobile Rally. Details from G4FRG.

9 July—Upton Radio Rally. Details from M. Monro, GBDLL, 127
Monarch Drive, Worcester. tel Worcester 423276.

16 July—BARTG Convention, Harpenden Public Hall, Harpenden,
Herts, 1100-1700. Attractions will include trade stalls, bring and buy,
picture tape factory, demonstrations and lectures (including one on
“Microprocessors” by G3PLX, which should attract particular atten-
tion) and 1ts. Easy provided by rail and motorway
network, with car parking facilities. BARTG members and non
members welcome.

16 July—Hornsea ARS Mobile Rally, Hornsea School, Hornsea, North
Humberside. Details from GBKFK.

23 July—Cornish Mobile Rally, Truro. Details from G3NKE, tel
Camborne 712418,

23 July—Anglia Mobile Rally, Stanway School, Winstree Road,
g:_?gqlhzester. 10am. Details from G4DKI, QTHR, tel Colchester (0206)
30 July—Scarborough RS Mobile Rally, Scarborough Technical
College. Details from G3RTN.

6 August—RSGB National Mobile Rally, Woburn Abbey.

13 August—Derby Mobile Rally.

20 August—Preston Mobile Rally. Details later.

10 September—Stalybridge Festival Mobile Rally, Cheetham Park,
Stalybridge, Cheshire. To be held in conjunction with the Stalybridge
1978 Festival. Details from GBKQP, QTHR.

10 September—Telford Mobile Rally, Town Centre Malls, Telford,
Salop (approached via A5 exitoff M6, Ad42 from N and S, or M54 from
W). Free admission and free parking for 5,000 cars. Jointly organized
by Telford & D ARS and Salop ARg, the rally attractions will include
trade stands, exhibitions, “flea market” for private sales, licensed bar,
refreshments and toilets, club stands; and a free coach ride to
Ironbridge Open Air Museum, the largest of its kind in Europe. Further
details from G8DIR. tel Shrewsbury 64273, or G3UKV, QTHR.

17 September—Peterborough R&ES Mobile Rally, Walton School,
Mountsteven Avenue, Peterborough. Details from G3EEL, QTHR, tel
65423/62881.

24 September—Harlow & DARS Mobile Rally, Netteswell Compre-
hensive School, Harlow. Details from GBFRG, 232 Pennymead,
Harlow, tel 0279 32486.

1 October—Greal Lumley Mobile Rally, Community Centre, Great
Lumley, Tyne & Wear. Trade stands, etc. Details from G8JLQ. QTHR.

RADIO COMMUNICATION  April 1978



members’ ads

These subsidized flat-rate advertiserments are accepted as a service to
members of the RSGB. They must be submitted on the Members’ Ads
order form printed in alternate issues of Radio Communication, or ona
postcard similarly laid out. Each must be accompanied by a recent
Radio Communication wrapper addressed to the advertiser, as proof of
membership, and a remittance by postal order or cheque for 75p
(stamps not accepted). They will not be acknowledged. Those not
clearly worded or punctuated will be returned. No correspondence
concerning this service can be entered into.

The closing date for each issue is the 1st of the preceding month, but
no guarantee of inclusion in a specific issue can be given. Valid
advertisements not published in the issue following receipt will be héld
over until the next issue.

Trade or business advertisements, even from members, will not be
accepted for Members” Ads but should be submitted as classified or
display advertisements in the usual way. Traders who are members
must enclose a signed declaration that the items for sale or wanted are
part of, or intended for, their own personal amateur station.

The RSGB reserves the right to refuse advertisements, and accepts
no responsibility for errors or omissions or for the quality of goods
offered for sale. Advertisements may be edited or abbreviated as
necessary.

Post to: MEMBERS® ADS, RSGB, 88 BROOMFIELD ROAD.
CHELMSFORD, ESSEXCM11S

Do not post to RSGB HQ or Advertising Representative

FOR SALE

Audio sig gen (Solartron), 25Hz to 500kHz 600/ 750, 60dB atten in
1dB steps, £50. HF sig gen (Marconi), 30kHz 10 30MHz a.m./ew, 1pV
to 1V, £30. VHF sig gen (Marconi), two units, 95 to 1556MHz S5uV
a.m./cw (sine/square), 5002, internal calibration, £40. 100W 70cm pa,
two units made by Electronic Developments, comp with psu, blower,
gt;éf;& Buyers must collect. Kevin Viney, GBKDC. Tel Orpington
HRO, 175kHz-30MHz, new valves, capacitors, realigned, manual,
calibration charts, xtal, psu, spkr, £35. Marconi TF 867 Standard sig
gen with xtal reference, circuit/manual, exc cond, £75. TDA-10-1
telegraph message coder, £4. Cantram coder, different code sequence
otherwise as TMC above, £3. BNC plugs and chassis sockets, 40p ea or
75p per pair. Small mains axial cooling fan, £2.50. Magslip tx. mint, £4.
0C28 pnp power, 25p ea. John Dawson, “Dog Lane Contage™, Fenny
Compton, Warks. Tel 0295 77269.

Racal RA17L rx, as new, £230. MA168B diversity switch, £35.
Murphy solid-state ssb converter, £45, Marconi TF801D/1 generator,
£300. Wayne Kerr 0-22B 10kHz-10MHz generator, £75. Professional
19in instrument cases, £10. Miscellaneous items, Tel West Drayton
43694, after 6pm.

Trio TV502 transverter, mint cond, £130 ono, 652 rity reperforators
(two) with spare governor, offers. Two 807 a.m. modulators including
mod transformer and psu, wkg order, Last two items buyer collects.
G3WRT. Tel Colchester (0206) 45099, after 6pm.

Telequipment D52 dual beam ‘scope, immac, exch for valve type
tx/rx, anything considered. Unused Heathkit GD-1U gdo (not kit),
£30. Class D wavemeter, mains operated, £10. All items carr extra.
GWBCMA, QTHR. Tel Swansea (0792) 27496, after 7pm.

Heathkit 'scope 0S2, £30. G3LLL clipper for FT1018, £30. 38P1A
crl ¢/w mumetal screen and base, £3. Pair National walkie-talkies,
27MHz suitable for conversion 28MHz, £10. KW Ip 52Q filter. £2.
Offers welcomed. G3VLL, QTHR. Tel Doncaster 66766, daytime.
Tape deck, Wearite reel-to-reel, mono, 3 heads, £18. Four 83in reels
tape, £4. Sig gen 5 to 55MHz, sei, £12. Modulation trans, Woden
UM2, £3. HRO dial, £2. Wanted: Information atu 7180 24-LRU-52B.
G3JNM, QTHR. Tel Bolton 43999,

GPO dials, fb cond, 75p ea. GPO bells, 50V ac, two 5001} coils, 50p
ea. AM25B control box, Bch, £1. Control cable, with conns, £1. All
post incl. Wanted: AM25B tx coils for 144MHz. All letters answered.
GWBOGI, 31 The Park, Ruthin, Clwyd LL15 1PW.

Trio 2200G X, fitted 3ch. mim cond. nicads, charger, £110. Mercury
minimitter, 150W input with a.m. and fm, in good order, £25. Will
deliver both items within 50mile radius, G4FVI, 85 Sidney Street,
Folkestone, Kent.
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TR2200GX, S0, 519-24, R3-R7. nicads, charger, auto toneburst, hi/lo
power, rig in good cond, orig packing, £130. G4FHN, QTHR. Tel
Bristol 571212.

Codar AT5/T28. mobile psu, control box, all leads, diagrams, £35.
Two heavy-duty mobile whips, 80m/160m available if required, £10,
Eddystone EB98 dial, unused, £10. Woden modulation transformer
UM1, £3. G3XBN, QTHR. Tel 0273 553824, daytime not weekends.
Atlas 210X, virtually new, fitted maker's optional expensive and
efficient noise blanker, ideal mobile rig, £100 under list price. Also
Heath SB614 monitorscope, half price, £85. Robinson, G2KF, QTHR.
Tel 072 681 2337,

15m Swiss quad, dural/copper constr, f/b cond, offers. Class D
wavemeter ¢c/w headphones (250V ac), offers. Buyer collects or carr
extra. GM3VXR, QTHR. Tel Motherwell 65443,

Inverter. 12V dc to 240V ac, 40W. brand-new, made by Asiro
Electronics Chesterfield, £10. G4CKA, 41 Park Mount Drive, Mac-
clesfield. Tel 25154,

G2DAF ssb tx and psu, beautiful construction, £35; Eagle SR550
ham band rx, £30; B40 rx, all coils 40kHz-30MHz, psu, £15; Cossor
3343 ganging oscillator, £5; chart recorder, £15; all ono. Deliver near
Manchester. G3ZCE. Tel 061-431 4136.

Trio 2200GX, fully xtalled, nicads, ete, £120. Tel Shrewsbury 65748,
anytime.

Strumech W60 tower, Strumech electric winch; would sell sep-
arately; offers. G4BYW, 4 Gleneagles Way, Fixby, Huddersfield HD2
2NH. Tel 0484 40867, evenings.

A unique Sommerkamp FT250 wx/rx, ac psu, handbook, worked
120 VK novices in four months, going solid-state, £240. G3CGQ.
QTHR. Tel 0582 25519,

FT101B, mint cond and performance, £330. G3VQAL, QTHR. Tel
Nesscliffe 230.

Racal RA17, ssb adapter, works very well, 0-5-30MHz, reluctant sale,
space needed, £300. Prefer buyer collects, demonstration any time,
could deliver London area. G4AKG, QTHR. Tel 01-686 1756.

Shack clearance, must sell: SWM 1975-6, TV March to August
1972, 20p ea plus large sae. Also PW, PE, RC. EE, WW and more. SAE
for details. Robin Bayley, 8 Field Lane, Kemberton, Nr Shifnal, Salop
TF11 9LR.

QRT sale: TS820 dig. 12V, ext vfo, spkr; FL21008; KW109; RA17L;
TH3Jr tower: and lots more. GI3ZSC, QTHR. Tel 08 494 72378,
evenings.

Trio 7200G fm mobile tx/rx, exc cond, 7ch, S0. $20, 521, $22, 523,
R6 and R7. tuning fork toneburst, comp with mobile mount, £135.
Wanted : TS700, FT221 or similar, G4EXT, QTHR. Tel 01-856 4595,
Rotator, Stolle 2030/220, cable, little used, £36, Taylor. Tel 01-668
8617 (Purley).

Junker precision hand key, unused, £20. G4DND, QTHR.

KW77 rx, £70. Wanted: good quality keyer paddle. GW3TKG, QTHR.
ETM2B electronic keyer, side-tone oscillator, as new, £38. Heathkit
DX100U cw tx, £30. GAAWT, QTHR.

FDK Multi 2700 Mk2, exc cond, must sell, going hf, £385. Tel
Shrewsbury 65748, anytime.

FT101 Mk2. all options, incl G3LLL clipper, remote vfo. spkr, notch
filter, £340. Uniden 2030, int preamp, 12ch, £130. Antenna, specialist
magnetic base, and 2m mobile 4/2 antenna, £10. HRO rx, immac. all
coils, new valves, £E40. G3TSL. Tel 0532 503133, daytime. or Otley
56330, evenings.

KW Atlanta 10-80m tx/rx, 500W p.e.p., £225. lcom IC22A, 13 ch,
£140. Telequipment ‘scope type 4A, wkg, £20. Sanyo music centre,
£100. New Philips colour 22in tv 550, nine months tube guarantee,
£225, GAGHE, 10 Druids Close, Egerton, Bolton, Lancs. Tel Bolton
592929,

KW204 tx, 160-10, mint, £135. 12AVQ, 20-10m, used, £15. DPKB
103 vertical, 80 and 40m, £15. G3UEN, QTHR. Tel 0262 850258.
1976 DX/USA callbooks, plus supplements, effectively 1977, £4.50
ea. Unused C & C HC13U 100kHz xtals, £1.75 ea. B7G 100kHz x1al,
£1.50. Two 4CX2508Bs, unused, £4 ea. Wanred: good twin paddie for
iambic keyer. G3IZJ, QTHR.

Trio 9R59DS rx, 550kHz-30MHz, stabilizer bandspreader. matching
spkr set, new valves, £50. Sony fm/a.m. cassette recorder CF-320,
leather case, rechargeable battery, perf cond, £49. Taylor. Tel 01-668
8617 (Purley).

Microwave Modules 50MHz counter, £55. 500MHz prescaler, £19.
Jaybeam 432MHz colinear type U5, £13. TW 2m Nuvistor converter,
28MHz if., £7. Pair of 587BLYs, £6. GABWW, 7 Grange Lane,
Freshfield, Formby, Merseyside. Tel Formby (07048) 78732,
TBAVT/WB, 10m trap and upwards, will separate; B44 Mk2 tx, two
xtal controlled chs; rx, tunable; transistorized psu; AR22 rotator and
control box; all good used cond, any reasonable offers considered.
Letters only please. G3OBX, QTHR.

Cassette tape recorder, £56. Radio Communication Handbook, 4th
eégg.sfi:.';o. Buyer inspects and collects. G3BIA, QTHR. Tel 01-977
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Clearing shack: Hallicrafters SX111 tx, £65. Telford TCS 2m tx, £60.
Heath Mohican. psu, £27. 2FM70 wansverter, £15. 15A variac, £4.
MM 2m a.m. tx, £15. R208 rx, 10-60m, £10. Plus many useful items.
G8JAD, QTHR. Tel Malvern 63270.

Eddystone Triple-8 amateur bands hf rx, truly immac cond, £85. Tel
Shrewsbury 65748, anytime.

Ham Il antenna rotator, new and unused, in orig carton, £120.
G3EHG, QTHR. Tel Sedgley 3827, after 6.30pm or weekends,

Drake T4XC, R4C, MN200O0, L4B, new IC304, £180. Colin 70cm,
£18. FV101, £45. SP101, £10. 432/28MHz transverter, £65. 1-3GHz
28MHz, £18. 1d-el, £18 and £10. 70cm 88-el, £19. SE600, £290.
18AVT, £45. Mepham. Tel Haywards Heath 57609.

HW32 20m ssb, ac psu, £60. Bantum. £5. 10-7MHz filter, £4.
Cambridge handbook, £1. Hughes. Tel Pangbourne (07357) 2119,
FT200 and FP200, six months old, still under warranty, £260;
Technical Associates audio compressor, £12; SWR 50, £8; G-whip,
multiband, used once, £15; all mint, would sell complete, £280. Would
prefer buyer collects. GAFKZ, QTHR. Tel 061-624 2808.

HWS8 with HWA71 psu, constructed and aligned by electronics
engineer, two months old, £100, no offers, free ATU, Wanted': Pye
Cambridge or similar, going on 2m. G4GKB. Tel Warwick 43868.
Eddystone S640 amateur band rx, diecast spkr, requires
overhaul/revalving having been stored since 1955, £24. G3IES,
QTHR, on behalf of late BRS member. Tel Bristol 500742

Marconi TFB67 sig gen, 15kHz-30MHz, good wkg order, £18.
DX100-U tx, mint. £45. Heathkit Mohican rx, £25. TF4288/1 valve
voltmeter, £5. Buyers must collect; view evenings, weekends. G3SDK,

QTHR.

i(ggggﬂo linear, good cond, £165. G6ZR. QTHR. Tel Bristol (0272)
Shure M75ED type 2 rnagnelic stereo cartridge, £15: Goldring GBOO
magnetic stereo cartridge, £8; both brand - new, duplicated presents. A
P. Thomas, GBGNI, Garrow House, 110 Heslington Road, Heslington,
York. Tel York 58743

QTH, individual design, detached 2/3 bed bungalow, integral garage,
large kitchen, dining/lounge, utility room, loft shack, many extras,
supetb garden backing south to park, pp for antenna proven fb dx
location, £23,500. G3CPS, QTHR. Tel 01-578 6186.

Trio TR7010, 2m, ssb, preamp, seven months, £150. Stolle 2030
rotator, 5-el Yagi, 21yd 5001 coaxial, nearly new rotator cable, £45, will
split. Minimitter rx MR44/11, ham bands, double super, £20. HF bands
1x, home-made, 15W, a.m., needs attn, good cabinet, £10. Buyers
inspect and collect. G3ADK, QTHR. Tel Luton 27595.

3-el tubular beam ant, 10-15-20m, matching feeder, as new, £25,
plus carr unless collected. GZNR, QTHR. Tel Linstead 294.
TR2200GX. fitted 9ch, charger, nicads, helical, all orig accessoxiesinci
packing, £125, GBMVS, QTHR. Tel 01-462 1860, evenin

FRG7, exc cond, hardly used, orig packing, £135 ono. GBKBK QTHR.
Tel 0272 872671.

Complete station: ARBBD rx, S-meter, spkr, £45; 150W Panda tx,
tuning unit, spares, £30; speech compressor, £15; gen cov rx,
550kHz-30MHz, xtal, bfo, limiter, S-meter, £30. Marconi ind/cap
bridge, £7.50; all with manuals; xtal calibrator, £9.50; 160/80m
homebrew s'het, £3.50. Buyers test and collect. Save over £25, £115
the lot. G3AEP, QTHR. Tel 0253 720756.

NCX5 Mk 2 tx/rx, mint cond, manual, £150. IC22A, 12ch xtal, mobile
mount, Diamond §in whip, £115. DFM and DMM, aligned and
checked by Dorani, £105 new, £75 the pair. All collected or carr paid by
buyer, G3TFN, QTHR. Tel 061-761 2952,

Creed 34 reperf, works, needs a little attn, £20 ono. Buyer collects.
GBJAZ, QTHR.

Marconi TF995. £150. Heathkit 100MHz counter, £60. Eddystone
EC10, £45, 400-500MHz pa 2x4x150, £50. Homebrew 2m a.m. tx/rx,
18W, £50. Wanted: Bird Thruline and probes, 500MHz modmeter,
500MHz counter, 20/30dB power attenuator; make, price, cond.
GBAPV, 23 Bousfield Road, New Cross, London SE14. Tel 01-732
6918.

“Rad Com"’, Jan '64—Dec 77, offers. Pye Tulip mic, £8 ono. VK2ZABQ
beam, hf, £10. GANXD, QTHR. Tel 0562 850570,

HAC DX Mk2 rx, covers 9-170m, comp with headphones, cond as
new, £10 ono. Marshall, 21 Oaklands Road, Groombridge, Tunbridge
Wells, Kent. Tel Groombridge 526.

Antennaswitch, 3-way, SO239 sockets, £6.34, post 50p. Broadcast
trap, stop band 550 to 1,600kHz, reduce your crosstalk, £6.09, post
30p. Gdgls QTHR. Tel 01-467 9033.

Teletext, built and running as per Television mag, best offer over
£199. (Hayes, Middx). Tel 01-848 3599, Tuesdays and Thursdays
after 6pm.

Heath GR54 gen cov rx, £20, Panda Cub 160-10m tx, £15. Cossor
twin-beam ‘scope, £20. Hudson mobile AM10B tx/rx, low band, £8.
BC625A 2m a.m. tx, incl ac psu, £8. Various other tx/rxs. GAAWF,
QTHR. Tel Blackpool 811108.
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Universal bridge. Wayne Kerr B221, with low impedance adapter
Q221, £100 ono. Pye Pocketphones, pair xtalled SU8, PP3 barttery
powered, £30 ono. Teague, Ponds Farm, Chalfont Road. Seer Green,
Beaconsfield, Bucks.

Liner 2, mains psu, £105. G3RHP, QTHR. Tel Helmingham 403,
KP202 2m H/H, fitted S20, S21, S22, RS, R6, R7, as new, toneburst,
case, helical, nicads, charger f to uhf, all for £110 ono. GBLQV, QTHR.
Tel 0295 3528, daytime or early evening.

FT200, FP200, comp, mint cond, similar to FT101 capability, £270
ono. GBISC, QTHR. Tel 02406 3460,

Test equipment: double beam ‘scope, dc-15MHz Marconi TF1331,
manual, £55; sig gens —TF144G, £25, TFB01A 10-300MHz, £25;
Heathkit RF1U, £10; BC221 and charts, £15; scrap CR100, manual
£5. Going mpu-crazy so must sell. G3RAF. Tel Southampton 446418,
B44 tx/rx, circuit diag. 12V supply so would convert to 4m portable,
exc cond, £15, 12V BA mains trans, as new, £5. Carr extra both items. |
Loudon, 6 Clarendon Crescent, Edinburgh EH4 1PT. Tel 031-332
0884, most evenings.

Atlas 180, c/w 12V dc cable, mic, £250. Console and psu for Atlas,
£90. MT1 mobile antenna matching transformer, £8. ETM3C Space-
mark squeeze keyer, perf, £50. Tavasu mobile ant, comp, £10. Wanted':
IC215, ¢/w nicads, charger. G4DXC, QTHR. Tel Bingley 3289.
Heathkit gen cov rx GR78, Microwave Modules 2m converter, comp
with manual, £70 ono. G8BJV, QTHR. Tel Manningtree 2874.
Heathkit HW32 ssb tx/rx, full 20m band cov, homebrew psu, £75.
G3MRJ, 62 Long Grove, Baughurst, Basingstoke. Tel Tadley 4606.
Comp 400W 80/10 ssb cw stn: rx 7360 first mixer; Collins ssb and
cw filters; Eddystone dial; calibrator. etc; exciter 70W output vox and
ptt; 400W amp 3-811As: 'scope envelope monitor; all above with
spare tubes; high power transmatch with swr bridge; 35ft stainless
steel mast; 12ft lengths Dural etc; all built professional standards; any
reasonable offers for lot, or split, G2ZMA, QTHR. Tel Wickersley 2708.
VHF high-band fm handhelds, 3ch Stornos, GEC Couriers, comp
nicad, cases, ideal 2m, £40. Starphone uhf talk-through base stn
(repeater) with cavities, £60. GEC nicad charger, £15. Pye PF2 nicad
charger, £15. GBLXI, QTHR. Tel West Kingsdown 2733.

South Africa country home, modern, compact, four bedrooms,
furnished, spotless cond, near Cape Town, separate shack; swop for
similar UK accommodation for approx two years. Owner visiting UK
April-May to arrange. ZS1SX, Box 234, Durbanville 7550. Tel Crawley
(0293) 24797.

Mains psu 13:8V output stabilized, suitable mobile tx/rx, for use as
base stn, current foldback 3:5A, plus essential crowbar protection at
15V, output metered, input and output switched and fused, £15.
G3GOG, QTHR. Tel 01-856 7442.

Pair PF1 Pocketphones, nicads. no xtals but should work ok, £23,
plus £1 p&p. BCIOBD cavity wavemeter 144-235MHz, cct, chants, £5,
plus p&p. Wanted: full-size violin bow, good cond. GBAKT, QTHR.
Hallicrafters SX-100 rx, 0-538-30MHz, usb/Isb notch filter, new
mains trans, exc gen purpose rx, £90. C. Ward, 1 Cherry Close, South
Wonston, Winchester. Tel 0962 882246.

KW Atlanta, £170. B40 rx, £35. Collins TCS12R, £14. 50ft telescopic
tower, winch, £75. HQ1, £50. TF144F sig gen, £12. Valves, SWMs,
Rad Coms, etc. GBUGE, 5 Ida Road, West Bromwich. Tel 021-553
0409, after 7pm.

FDK Muiti 2000, hardly used, £235. Robot 80A camera 70B monitor,
must sell, offers. Sentinel 2m converter, £10. 2m 6-el quad, £14. AR30
rotatar, £20. Eddystone dial 898, new, £8. AR88 w/change switch, £2.
P846, £4. GABGE, QTHR. Tel Bracknell 21502.

Eddystone EC10 Mk2, instruction book, mains/battery psu, case
slightly marked, performance checked, £110 ono. C. Ward, 1 Cherry
Close, South Wonston, Winchester. Tel 0962 882246.

Xtals: HC6U 8MHz RO, R3, R6, 520, £2 ea. Wanted: HC25U
121127MHz or 6:0635MHz (S21), HC6U 24.5MHz, 26-0MHz.
G3PTU, QTHR. Tel 0484 88506

Racal RA17L communications rx, good cond, in maker’s cabinet, plus
handbook. £199 ono. Will deliver 50 miles. GBBFW, QTHR. Tel 021-
748 2352.

2m Redifon GR470 fm base stn tx/rx, 80ch synthesized drive, all
solid-state, 25W output, repeater and reverse repeater, mic, handbook,
£90. G3UFB, QTHR. Tel St Albans 60134.

Belcom FS1007P 16ch scanning tx/rx, fitted SO, S20-524, R3-R7,
digital clock, ideal living room rig, £150. Heath |B102 frequency scaler,
E£50. Wanted: circuit diagram and/or other servicing details Airmec
mod meter 210A, GAMNV, QTHR. Tel 021-353 3012.

FT200, FP200, £170. Electroniques QP166 rf unit, £10. Eddystone
898 dial, £6. Kokusai mechanical filter type MF455-15CK, with xtal,
£17. Codar AT5, £15. G4DAQ. Tel Luton 34053.

Liner 2 2m ssb tx/rx, good cond, comp with accessaries, £100, orexch
for KEN KP202 2m fm handheld. G4EDR, 39 Clarence Drive, Filey, N
Yorks YO14 0AZ.
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Eddystone 750, mint, exc gc rx, £50. CR100. good wkg order,
manual, £20. KW Victor tx, good wkg order, 120W cw/a.m.. exc
speech quality, £25. Labgear LG50 1x, 50W a.m./cw, tatty but wkg,
£10. G4ETS, QTHR. Tel Thornbury 416988,

KW204, £175, KW202, £170. Matching spkr, £6, exc cond, VAT paid.
Y0100 'scope, £60. Interested in exch for sstv/rity solid-state gear,
Trie world clock, £9, Transport by mutual arrangement. DJOBU, c/o
Globe Cinema, BFPO 38,

3in oscilloscope, £16. Four 4C250Bs, £8. Yaesu hand mic, audio
compressor. £B. Twin meter swr bridge type FS1-5, £6. GDO, old but
wkg, £8. Two Racal film dials, £6. Handbook and almost two comp
sets of valves for Racal RA17, £10. Avo-minor multimeter, case, £7. All
plus p&p. G4AWJ, QTHR. Tel Heathfield, Sussex, 4803.

Property late G5BG : Panadaptor, incl spare tubes and transformers,
£35; Avo model 8, £40; BC221, no charts, £15, three range vwm, £10;
Marconi uhf wavemeter TF-643A, £10; 100W variac, £3; test set BG-
3, 160-220MHz, £5; pair Bendix selsyns 50V, £25; Heath gdo, £15;
two Microwave Modules converters, 144/29-30MHz and
144/4-6MHz, £12 ea; c/r bridge, £10; sae list of assorted xtals
1-9-30MHz, 200 valves (1940-70) and 21 good meters. GBLT, QTHR
Tel 032 732 321.

TS700, mint, late model, professionally set up, much above average,
built-in sidetone, xtals for all popular channels, VOX-3 unit, all
accessories. £310 ovno. G4FRX, QTHR. Tel 01-602 5855.

Telford TC7 Mk2, tunable if. (28-30MHz). mint cond, plugs,
manual, circuit diagram, €40 ono. G2ZHH, QTHR. Tel Bradford-on-
Avon 2966.

KW2000E, plus 18AVT 10m to 80m vertical antenna, Datong speech
compressor, £300, no splitting. G4AYP, QTHR. Tel 0423 61597
(north) or 07356 5793 (south). Delivery any reasonable distance from
line joining Newbury (Berks) to Harrogate (Yorks)

Mic/tel headsets, Hosiden BH001 200/15(), modern design, new,
boxed, L6, plus 45p post. Edgewise meters, 2in scale, 0-5 or 1-OmA fsd,
new, £1.75, plus 20p post. Roband stabilized psu, 450-550V, 150mA,
two 63V hirs, £12, plus carr. G3YLO. QTHR. Tel Berkhamsted 73717
ARBSLF plus spkr, £35. CR100, fitted with Microwave Modules
14-16MHz 2m converner, £25. Buyers collect. G4FSI, QTHR. Tel
Farnham (Surrey) 5218,

Sommerkamp FRDX500, 160-10m, incl cw filter, exc cond, manual,
carton, £150; Yaesu vio FV4005, exc cond, £40; Hi-Mound BK100
semi-auto mech key, £8; 2m 808 Jaybeam, £8; all ovno. Also, Hatfield
attenuator type QSC, 7561 0-11dB, 1dB steps; phasing tx 160-10m,
psu; 4m Pye Vanguard, control box; Advance attenuators; and many
-other useful items and units. GABRT, 7 University Road, Southampton.
Tel Southampton 552661,

Pair 4CX250Bs, bases, chimneys, 144MHz high power coaxial filter,
vernier tuning, all new, sae details. High quality marine morse key, ball
race action, filters, cover, new, £22. Datong UC/1, brand-new,
unused, with high grade s/state psu, £1056. GA3GUU, QTHR.

Trio TS-520 hf tx/rx, ac/dc psu, cw filter, recent checkover by Lowe,
£320. Eddystone EA12 rx, ham bands only, realigned, immac. G4FOG.
Tel 01-360 5436,

KW?1000 linear amp, mint cond, plugs, manual, circuit diagram, £150.
G2HH, QTHR. Tel Bradford-on-Avan 2966.

FRS0B, exc cond. calib, orig packing, handbook, £75. Joystick
System J, few months old, (£42 new); Ws, VE, etc worked on this
antenna indoors; offers? GAFXA, QTHR, Tel Atherton (0942) 878567,
evenings.

Creed 85R printing reperforator, keyboard, £10. 7-5A 13-8V highly
stabilized psu, settable 6-30V, elecironic cut-out, £12. Listertype D 13
hp hopper cooled stationary petrol engine, £35 ono. Buyers collect
please. Thwaites. 15 Spring Head Road, Kemsing, Sevenoaks. Kent.
Tel Sevenoaks (0732) 62481.

KW Vespa Mk2 160-10m ssb tx, £75. Codar ATS, fixed and mobile
psus, tx/rx switching, £25, Labgear top band converter to car radio, £5.
G3UJF, QTHR. Tel 01-303 4220, evenings.

Heathkit HD1410 iambic electronic keyer, £25. Creed 7B, 110V dc
psu in fitted box, £25. 18AVT/WB trap vertical, £35. Buyer collects or
carr extra. G4EVK, QTHR. Tel Bath 858928.

VHF/UHF rf power transistors: 2N5637, £6; 2N5641, E£1.50;
2N5642, £5; 2N5689, £1.650; 2N5591, £5; 2N5644, £3; 2N5645, £5;
2N5646, £6: 2N5848, £5; 2N58489, £6; MM1552, £6;: MM1553, £6;
MM1696. £3; MM1697, £3. G3GOT, QTHR. Tel Terling 229.
TR7010, preamp, £125. C146A, S20, 22, 24, R6, 7. Basemaster,
nicads, £80. KF145, 1 2ch fitted, modded, £90. 28/432MHz transverter
boards, 4W o/p, £40. Valve ham band rx, bfo, Q-mult ri/i.f. gain, £20.
GBFAT, QTHR. Tel 01-908 1911 ext 42, office hours.

Europa-B, £60. AR44 rotator and control, £50. 8Y/2m beam. E£6.
Buyers collect. G3IMP, 7 Islington Close, Newport, Salop. Tel 0952
812134,

Yaesu FRG7, mint; Redifon linear amp, uses two QY4-400s, one
required; offers. GABNQ. Tel 0532 665831.
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21in colour monitor. £25. 8in monitor. £10. Perdio Ponarama

(405/625), £10. Heathkit RF1V sig gen, £15. 931A photomultiplier

tube, £4,50. Test card C monoscope tube, £5. SESJ tube, base, screen,
£10. Test card C transparency, 8in by 6in, £1. Must clear. Mulford. Tel
01-764 6207.
Rare Canadian wartime w/s No 29, wkg, £25 ono. Creed teleprinter
auto-tx 65/6, spares, manuals, £9. Wanted. Avo valve characteristic
meter Mk4; wkg Redifon GR410 tx/rx. Avo valve tester CT160.
G3UCT. Tel Fleet (02514) 6998.
Oscilloscope, Solartron CD523S, 10MHz bandwidth, £30. Good-
mans Twinaxiom 15W full range hi-fi spkr, £7.50. Pair Eagle FR 6:5 hi-
fi spkrs, £3.50 ea. G3WDX. Tel 01-866 9494 day. or 92 33859 evening.
Racal RA17L, recent overhaul. vge, £200, FT75, DC75, FP75, VF50C,
vge, £175. I1C22, Bch, xtal toneburst fitted, £100. Electronic organ
parts: two Kimber Allen keyboards, footpedals, two spkrs, all
alectronics up to pa, offers. G3UUV, QTHR. Tel Chippenham 2703,
Yaesu FLDX 400/FRDX 400, matching spkr, orig cartons, manuals,
£350 or swop same priced Trio/Yaesu TS520/FT101, etc. Hartley DB
13A ‘scope, manual £20. Avo type CT38 vwm, £7. Collect. G4EKG,
QTHR, Tel 0386 41105,
Ex deceased swl. Brand-new boxed FR101DD, SP101B spkr,
perspex cover, cost £557. no offers, £425; will deliver 50 miles. Codar
PR30, £5. Eddystone Edometer gdo. new, £15. Trio 9R59DS, £45.
Burns FMD1 fm unit, 100kHz i.1., manual, £5. G2AK, QTHR.
Pye U450L uhf base stn tx and rx, as new, unmodified, in lockable
cabinet, circuitideal for 70c¢m, buyer collects, £37, High power Londex
type coaxial relays with plugs, £6. VHF/UHF reflectometer modules
ﬂtshagglgs. £3.50. Carr extra. GBENI, QTHR. Tel Cheslyn Hay (0922)
FT2FB, S0, 520-24, R5, 1R5, £125. FTV250 2m transverter, as new,
£120, Basic Electronics, six pans, £7; Basic Electricity, five pans, £6;
together, £12. GACTW, QTHR. Tel Southampton B46568.
2m converter (Emsac), mains psu, £15. Homebrew 2m tx, fm, am.,
cw, power pack, £18. G3AEP, QTHR. Tel 0253 720756.
Creaed 7P/N3 perforator type 45, 230V ac, £12. Wanted: 7TR or 85
with covers. G3GOT, QTHR. Tel Terling 229. )
FR101DD, digital. as new, boxed, £425 ono. Datong FL1,£35.8 x 8
70cm antenna, £9. Prefer buyers collect or carr extra. Colin Sykes, 15
Hereford Street, Oldham OL9 75A. Tel 061-633 2306,
Six Pye Bantam nicads, three charger units, separate or together;
offers to Tony Richards, "Ferndale”, Lake Road, Ambleside, Cumbria.
Tel 09663 2558.
Pair 572B valves. new, unused, as specified for FL2000, KW1000,
etc, £33. Ext vio for KW2000B, £35. Lafayette HA230 rx, £20. DX40
and VF1U, £20. Bay 96 70cm tripler, swr bridge, £5. All prefer buyer
collects. G3WIE. Tel Southampton 556894, evenings.
Prinz 60mm Astro telescope, x 234, tripod, finderscope. many
accessories, new cond, £20. Hudson lo-band rx, £6. Codar Q-mult, £3;
pre-sel, £4. Class D No 1 wavemeter, 250V wkg, manual, £7. 23cm and
gggn;:gractor triplers, £4. 70cm MBM46, £8. G4AGED, QTHR. Tel 01-
4.
TR7200G, 10ch, boxed, mint cond, £140 ono. Europa B, mint, £60.
CPS10 psu, £25. Would part exch for TS700G or FT221R, with cash
adjustment. G3GHB, QTHR. Tel Inkberrow 792582, evenings.
Pye FOU/T 5W uhf base stn, comp, talk-thru’ panel, as new, suitable
for repeater, diagrams, £175 ono. 4m Cambndge, a.m., 3ch, £15 ono,
;I\%FBzA. ac psu, good cond, £60 ono. GM4FDM, QTHR. Tel 050-581
468.
Gardner's ht oil filled transformer, 240V input 50Hz, output 410V x
435V 460V twice at 230mA, 540V 570V 600V a1 250maA, £10. Buyer
must collect, evenings or weekends. G3SDK, QTHR.
FT101EE. cw filter, mint cond. demo any time, going FT901, £410, all
extras. G4AKG, QTHR. Tel 01-686 1756.
“Wireless World"’, bound volumes 18-25 incl, Jan "26-Dec "29,
good cond, collector’s item, offers. G2DMR, QTHR.
Heathkit SW717G gen cov rx, 550kHz-30MHz, exc cond. comp
with manual, £35. Tel Calne (0249) 814633, evenings or weekends.
Yaesu twins FR101D FL101RF, mint cond, not available separately,
seen wkg, buyer inspects and collects, £520. G4FRN, QTHR. Tel
Cobham 3197.
TV camera, 525/625, Marconi, comp with manuals, £25. Hudson
AM112, mic, control box, £10. R1392D, psu, as rec'd ex-Min, £20.
Telequipment "scope, 6MHz, slight fault, with s/manual, £25. GBNGF,
QTHR. Tel 01-527 6502.
Nicad 12V batteries, 1Ah (approx), ex-equip. £2.25 ea. EC10 Mk2,
£95. Cossor C2/8 300mW 2m portable tx/rx, £25. Wanted. Ib fm/a.m.
Westminster; 770U rx; Pye, ITT, radiotelephone manuals; W15U
\é\o‘estmmslef boards; etc. GBEPR, QTHR. Tel Bewdley 403773, after
pm.
Pye Cambridges, a.m. high band; one 12:5kHz, exc cond, un-
maodified, £25 ono; one modified for 2m, 25kHz, f board u/s, £7.
G4BRK, via G4BRT QTHR, Tel Southampton 552661.
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Heath HW17/A 2Zm tx/ix, rx tunable, much modified incl new metal rx
dial, exc dual-gate mosfet preamp; HG10B vfo, works with above
making tunable 1x; both good wkg cond, £50 ono. GELBK, QTHR. Tel
Formby 73322.

Trio 7010 ssb 2m tx/rx, as new, mobile mount, etc, £140; part exch
deal with uhf/fm blue box considered. Wanted:lid/base for Cambridge
AM10D. GBMMM, QTHR. Tel 051-677 2564, evenings.

Storno Viscount tx/rx, xtals $20, S22, R7, 10W out, exc cond, £40.
Trio 9R59DS communications rx, spkr, stabilizer, £35. Wanted:
Channel Master or similar rotator, vhi absorption meter, GBNFS,
QTHR. Tel 01-455 0953.

Dual trace oscilloscope tube, unused, (Data) 5in, £16. 12/24V
dc/de converter, £6. Storno Viscount controls/spkr, £4. Radiovisor
burglar alarm, (i-r ray), £15. Microwave burglar alarm, £25. Push-
button telephone (726L), £2.50, W. H. Joyce, 41 Rochdale Road,
London E17 8JF. Tel 01-538 5421.

Trio TS515 tx/rx, £220. TL911 linear, £130. Heath swr/pwr meter,
£18. Datong processor, 2-tone osc, £25. Variac 15A 0-270V, £20.
Variac 8A 0-270V, £12. TA33 Jr beam, AR44 rotor, £45. Emigrating.
GMZ2AHD, QTHR. Tel Dumfries 4669.

1C240, good cond, £150. Brand-new ARX2 2m colinear, £20. G3YKB
rity terminal unit, £20. GACVC, QTHR. Tel Swanley 65052.

KW201 rx, handbook, boxed, £100. G5JZ, QTHR. Tel Rushlake Green
211.

1C240, immac cand, very little used, orig packing. etc, going multi-
mode, £140; post paid within reasonable distance. GI3ZCU, QTHR.
Tel 0232 56221 ext 36, 9am to 4.30pm.

IC22A, all accessories, orig packing, toneburst, R3-R7, S0, 520-24,
145-32MHz, £135 ono. GBKYH, QTHR. Tel Coventry 610408.
Hammarlund HQ170 amateur band rx, 160m-10m, vgc, comp,
manual, mains transformer, £115. G4GON. Plum Tree Farm, Manley,
Cheshire. Tel 09284 441.

ZVC ssb i.f. board with KUGXF9B, plus vfo, £50. 57-key ASCII
keyboard, £30. Ultra Valiam hi-band base stn, tx, rx, control box,
unmodified, £25. G3TKD, QTHR. Tel 0244 41246.

BC221M and BC221AF frequency meters, each with ac mains psu,
both £16. Wanted: ARB8D rx; price, cond, etc. P. M. Cleaver, B6 Main
Road, Dovercourt, Essex. Tel Harwich 2195.

Telequipment D53 dual trace ‘scope, vgc, manuals, £240. G4BLZ,
QTHR. Tel Lee-on-Solent 550721.

WANTED

Tuning capacitor tor high-voltage use, 100pF approx, plate

separation at least 0-1in, clean and in good cond, good price paid if

right. Davies, G3KYK, 37 Dawnay Road, Gt Bookham, Surrey. Tel

Bookham 548991,

Ham band or gen cov rx for novice swl, reasonable price please. Will

collect if necessary. Landor, 6 Queens Road, St Helier, Jersey.

ARBBLF manual, urgent, your price paid. G3GIQ, QTHR. Tel 01-567

6389.

ARS88D, orig or very good wkg cond. J. Penzer, “Sea Cot”, Canal Foot,

Ulverston, Cumbria.

B2 tx/rx, comp, first class cond, also manual. Coleman, G5BH, QTHR.

Tel 01-672 7592.

Clean HW8 with mains psu. Will exch HW32A with matching psu,

mint, no mods, 200W p.e.p. Letters please, all will be answered.

G4GOT, 7 Gaisford Road. Worthing, West Sussex BN14 7HP.

SSB tx, KW Vespa or similar, with 160m; 2CQ Q-multiplier/loudspkr

unit for Drake 2C rx. G4CHL, QTHR. Tel Gravesend 68233,

For the Wireless Museum: very old txs, rxs, spkrs, valves,

components, pre-war books, magazines, catalogues etc. Collection

arranged. Details please 1o curator, G3KPO, QTHR. Tel 098 386 2586.

Heathkit Twoer or similar basic a.m. tx/rx. All letters answered.

GBGYG, 2 Park View, Queensbury, Bradford, Yorks. Tel Bradford

882354,

Someone with wkg Redifon GR410 ssb tx/rx prepared to offer

advice/help to owner of set with stubborn fault; also R209 Mk2 and

CT160 valve tester in good wkg cond. G3UCT, 27 Glen Road, Fleet,

Hants. Tel Fleet (02514) 6998.

18ATV, preferably /WB, 14ATQ with 80m coil, or similar trap vertical

antenna, GM4DQD, QTHR.

Codar mains psu type 250/S, suitable for ATS tx. G4BRG, QTHR. Tel

01-529 3803.

Swan 350 pa mod info. Would much appreciate any info on successful

Leplacing of 6HF5s in Swan 350. EISAJ, 64 College Park, Corbally,
imerick.

CR tubes, GEC 924F and VCR 138A (CV1587). GZFKO. QTHR. Tel

Bideford 2964.

Datong FL1 filter. G4FYS, QTHR. Tel Yeovil (0935) 4773.

“The services textbook of radio transmission and propa-

gation’* vol 5. GBGHP, 6a Portobello Parade, Fawkham Road, West

Kingsdown, Sevenoaks, Kent TN15 6JP. Tel West Kingsdown 2978.
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Oid pattern GEC valves, type 2759 or CV5060. Parker, 133 Station
Road, Cropston, Leicester LE7 7THH.

Mumetal shield for VCR139A, or could be any larger size; also EN31
valve. G3KGN, QTHR. Tel 0702 77779.

Indicator type 62 ex-RAF, any cond, also manual or circuit
Telequipment ‘scope D31, buy or borrow. Boyd, 25 Eric Road,
Stubbington, Hants PO14 2RP. Tel Stubbington 3517.

Compact 10m beam suitable for windswept QTH, HQ1 minibeam.
IC22A or similar for mobile. Eddystone 750, 888 or EA12. G3UFX,
QTHR. Tel St Buryan 407 (Cornwall).

March and April 1961 issues of RSGE Bulletin. Handbook for
G2DAF rx, or circuit diagrams. C. R. S. Smith, 19 Hyde Road,
Kenilworth, Warks CV8 2PB.

Oscilloscope, portable with reasonable spec, double beam preferred,
around £30-£40. Could inspect and collect within 50mile radius
Nottingham. G4EBT, QTHR. Tel Budworth 3808.

898 dial; xtal filters, 9MHz, ssb, cw! pans for ZVC board Sept ‘74,
particularly ics and MD108; electronic key paddle. Why? G3RIR, 129
Margards Lane, Verwood, Dorset. Tel 0201 234398 evenings, or 0703
34433 ext 3428 daytime.

Canadian 52 tx/rx, comp, in good wkg cond; individual connectors,
etc, considered for spares. R209 Mk2 (12V), in good wkg cond.
Redifon GR410 tx/rx, in wkg cond, set only reqd. Taylor, G3UCT, 27
Glen Road, Fleet, Hants. Tel Fleet (02514) 6998.

Yaesu FV401 remote vfo, any cond. G3RWH, QTHR. Tel Cowes
3323

Pye Cambridge or similar mobile r/t for band C 112-136MHz, a.m.,
will collect from UK. EI2CR, QTHR. Tel Dublin 503281.

Mobile dc psu for KW2000 A or B, must be comp with connecting
cables and plug. Also Codar TS28 rx for 160m and 80m. GI3GRD,
QTHR.

D. P. HOBBS LTD.

The Component Specialists

NR56 VF1 2MTR Monitor RCVR MMT 432-28MHz Liasii
£64.00  Trapsverter £109.13

FRG7 Gen. Cov. Revr. 5-30MHz
PLL £162.00 M7

G4DSG G3HEO

432-144MHz Linear
Transverter £149.63

MMA 144 2Mur Pre-Amp  £14.63
£66.96

FDK Quarz 16 2Mur FM Tewr Fitted
10chan £157.25

50 MHz Counters

FDK Multi 11 2Mur FM Tevr Fitied
£128.00 S500MHz Prescaler for above
£27.00

10Chan

Microwave Modules

Equipment

MMC 2ZMu Converters 2-4, 4-6, Counter with built in Prescaler
14.16, 28-30 IF £20.05 £85.32
MMGC 2Mir Converters 28L0 QM 70 2Mztr Converter 28-30 IF
output £22.20 £16.50

MMC70 4Mur Converters any IF QM 70 70cm Converter 28-30 IF
£20.2 £22.00

MM C 432 70cm Converters any IF

£27.00
MMC 1296 23cm Converters 28-
30o0r 144 1F £31.50

MMV 1296 70cm Varactor Tripler
£33.75

MMT 144

28MHz  Linear
Transverter £88.88

PART EXCHANGE WELCOME

QamM 70 432-4+434-6 Dual Band
Converter £26.00

QM70 Cobra 2M-70cm FM Trans-
verter with mic audio £73.50

am70 Cougar 2M-70cm FM
Transverter £55.00

QM70 50Watt 2Mtr LinearAmplifier
£45.00

PRICES INCLUDE “VAT"
ACCESS OR BARCLAYCARD

11 King Street, Luton, Beds. 20907
NOW OPEN—D.P. HOBBS (NORWICH)LTD.
13 ST. BENIDICTS ST. NORWICH TEL.615786.

NEW

ROBOT SSTV

- ‘400" Scan Converter with Digital Random
Access Memary

SECONDHAND - ROBOT 80A Camera. Mint.

NEW - HBR TD224 RTTY VDU.

AERO & GENERAL SUPPLIES, NANAIMO HOUSE, 32 RUFFORD AVENUE,
BRAMCOTE, NOTTINGHAM NG3 3JH. Tel: 397588

£666 incl. VAT
£199 incl. VAT
£165 incl. VAT
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STEPHENS-JAMES LTD G3MCN
47 WARRINGTON ROAD, LEIGH, LANCS WN7 3EA TEL 0942-676790
TRIO New Seiecta De Luxe Range Hy-Mound Morse Key o .. £875
TS820 HF Transceiver . £645.00 Selecta 1m mast section . . £8.56 Drake TV3300 Low Pass Filter . .. £18.00
DG1 Digital read out option .. £127.00 Selecia 18" mast section extension £5.00 HP3A Low Pass Filter . o .. f£295
TS5208 HF Transceiver . £489.00 Selecta 10-156-20m hand i £14.65 Plastic Antenna Insulators ‘ £19
TS700S VHF Transceiver .. £542.00 Selecta coils for LF 2 £6.25 PL259, 50p; SO239, 45p
TS700G VHF Transceiver - .. £426.00 Cable Reducers, 16p. Elbows, 85p
TR7500 VHF FM Transceiver ..£225.00 SXR30 UR43 CoAx, 18p/m. URE7, 72p/m
TR7200G VHF FM Transceiver . -£189.00 New model solid state receiver 300 ohm Twin Feeder 10p/m
TR7010 VHF SSB Transceiver ..£189.00 550KHz 10 30MHz .. . .£142.75 Yaesu and Trio hand and desk microphones.
TR2000GX FM Portable Transceiver .. £139.00 Postage extra on all items.
TR3200 70cm FM Ponable Transceiver £182.00 MICROWAVE MODULES SAE with all general enquiries please.
TR8300 70em UHF/FM Transceiver ..£227.00 Transverters
PS5 Power Supply Unit . % . £58.00 MMTA432/28.5. = .£133.88
SP70 Speaker . £18.00 MMT432/144-R = .- .£169.88 SWL TUNING UNITS
DME00 G.D.0. Absorption Wavemetar  £45.36 MMT144/28 ; . £88.88 MK1 Cover 2-30MHz .. .. £17.50
CO1303G Monitorscope .£129.00 Converters MK2 Covers 550KHz to 30MHz .. £23.00
All crystals and accessories available MMC144 any IF - i . £20.25 Designed and manufactured by us. Fifty switch-
AT200 Antenna Tuner . 5 .. £82.55 MMC144/28 LO : .. E22.50 able tunable positions, will match any antenna to
MMC70/any IF 3 = .. £20.25 vour receiver. Now in use in over 40 countries
YAESU " MMC70/28 LO - 3 .. £22.50 Price includes VAT and postage on these items.
FRG7 Solid state receiver . .. £162.00 MMA144 Preamp - ) . £14.63
FR101D Receiver . . - £457.00 MMC432 any IF ; . £27.00 SECONDHAND EQUIPMENT
FL21008 Linear amplifier : -£302.08 MMC1296 any IF iy : .. £28.00 Atlas 210 with Mobile Mount . .. £375.00
Frequency Counters Comtek 2m Linear Amplifier .. .. £100.00
DRAKE MD050/500 .. .. .. .. £85.32  Drake R4C with 2 Filters.. . .. £450.00
SSR-1 Solid state recaiver -£150.00 Drake T4XC Transmitter with Ac psu .. £425.00
JAYBEAM Eddystone EC10MK2 Receiver with
STE MILAN . 4Y/4M 4 metre 4 elament Beam .. £12.65 ACPpSU .. . .. £1265.00
AR10 28-30MHz AM-SSB Receiver C52M Glass-fibre coliner ., £30.93  Eddystone EC10MK2 Receiver . ..£115.00
module .. .. . £39.50 BY/2M B element Yagi ; £10.00  Eddystone B40C Receiver .. £65.00
AAT Audio smplifier for ARG .. .. £4.78 B5Y/2M 5 Element Yagi .. . £7.71  F.DK. “Quanz” VHF FM Transceiver ..£120.00
AD4 FM Discriminator .. .. £5.00 PBM10/2m 10 element Parabeam .. £25.35 Heathkit $B230 Linear Amplifier .. £320.00
AR20 FM Crystal controlled PBM14/2m 14 element Parabeam £31.43 lcom IC22A VHF FM Transceiver £120.00
receiver module .. £50.00 Full range of antennas for 144MHz, 70cm avail- KW200A Transceiver [AC psu
AT23 FM Crystal controlled transmitter  £50.00 able with full range of tubing, clamps, etc. SEND has no cabinet) . . . 7 .. £125.00
AG10 Tone burst unit .. £4.50 SAE for full details Magnum 2 Transverter .. 2 .. £85.00
AL8 10 watt Linear amplifier .. £27.00 STE AK20 VHF FM Transceiver .. £100.00
ARAC 102 2 band Receiver . £100.00 COMTEK STE ARAC102 Recaiver . e .. £80.00
ARAC 170 70cm and 10m Receiver £127.00 2m Linear Amplifier ) _£141.50 Trio TS515 Transceiver . £210.00
ASAP Stabilised 2% amp power unit .. £27.50 Healhk:l HW32A Transceiver
AB40 40 watt Mobile FM amplifier £55 00 MARRC ‘ .. £85.00
AK20 VHF/FM Transceiver . --£160.00 NRS6V 2m FM Receiver 12V dc £54.00 UNIDEN 2020 Transceiver and £300.00
peaker . - .
HY-GAIN F.D.K. Eddvstcne 770R Receiver e .. £120.00
14AVT 10-15-20-40m Vertical antenna  £56.19 TMEBB VHF Monitor Receiver . £85.00 Yaesu FL101 Transmitter 3 .. £255.00
18AVT/WB 10 10 80m Vertical antenna  £81.45 Yaesu Y0100 Monitarscope .. ..£110.00
STATION ACCESSORIES 77T i
ROTATORS Single Meter SWR Wall type . . £8.50 and chppe .. £315.00
AR40 £51.57 KPR400 £97.00 Single Meter SWR Desk type .. .. E9.80 Yaesu FT2F VHF FM Transceiver .. £80.00
cDa4d £106.87 AR22R £48.38 Twin Mater SWR Desk type . . £10.80
HAM2 £145.12 3 way Antenna Switch . . .. £550 Shop Heurs Mon to Fri 9.30am 1o 5.30pm
6 way Antenna Switch .. . .. £16.50 Saturday 9.30am to 5pm
G-Whip Mobile antenna range Bauer Single Paddle Unit £10.95 ACCESS and Barclaycard facilities.
Tribander helical 10-15-20m .. £19.756 Junkers Morse Key .. £29.75 HP terms arranged. Pan exchanges always wel-
LF Coils for tribander .. : . E59 Samson ETM-3C C Mos Ka\rer £63.88 come. Good clean equipment bought far cash
Telescopic tor coils . £2.25 Katsumi Electronic Keyer a . £80.75 ltems sold on a commission basis.
Basemount standard .. .. .. £3.38 STE Electronic Keyer .. £106.00 We are located on the A574. Turn at the Grey-
Basemount swivel type . .. f£4.45 NyeKing 001 Morse Key .. ald .. £6.76 hound Motel on the A580 (East Lancs Road) and
Flexiwhip basic 10m p 2 £11.25 NyeKing 002 Morse Key .. . .. £1.81 we are about 4-mile on right. No parking problems
Coils for flexi - - . . £5.91 NyeKing 003 Morse Key . . . EB.43 at any time.

SPECIAL OFFER. CA30B9E, £1.50; 2N3866,80p: 2N3553, £1.00: 40673,
60p;: 2N5180 30p: 3N201, 60p. 2m. 12V FM TX board. Phase modulator
5kHz deviation max. Size: 140mm = 82mm = 23mm. HC25/U Crystal.
Multiplication X12. Sent for evaluation, P&P 30p. 12V 1W £20, 2N4427,
70p: CA3001, £1.50; 2N5913. £1.50; 2N5945 (4W, 8dB), EE.W: 2N58486.
£11.00; 2N5641, £4.00; ZTX327 H]p 40964, £1.40; 40965, £1.50;
2M3375, £2,00: 0C202, 10p; PT3500, £1.20; BLY33, £1.80; 2N5590
£5.00; 2N5591, £8.00: 2N3632, £3.00; 2N608O, £4.50; 2NG081, £

2N60B2, £8.00: 2NG6083, £9.00; 2N60B4, £12.00; 2NS5642, £8 OO

NOW YOU CAN DIG

outthe RARE DX from under tiring whistles and CW interference.
Tunable Audio Notch Filter tunes 350-5000Hz and drives speaker.
Get DX OTHERS CAN'T HEAR, FOR ONLY £7.90.

ANTENNA FAULTY? Measure resonance and radiation re-

sistance FAST with an Antenna Noise Bridge, 1-150MHz, 20-200
ohms. GET a STRONGER SIGNAL for only £8.20.

GETTING CLOBBERED? PUNCH THROUGH with a Speech
Compressor. FOUR times TALK POWER for only £8.60.

NO LONG WAVE? Cover 100-600KHz with an L.F. Converter,
feeds your 3:5-4 MHz receiver, only £8.80.

Each easy-assembly kit includes all parts, case, printed circuit
etc, postage, money back assurance. SEND off NOW.

CAMBRIDGE KITS *{in cambridge.

socket to M plug, £2.00; N plug 1o N socker, £2.00; HC25/U crystal sockets
peb, 15p; Minimum order £1.00. Mail order only, P&P 20p.

2N5643, £11.00; BYF50, 20p; EC108, 10p; BC183L, 10p; ELW39, £3,00:
2N3478, 40p: 3N202, 90p; MPF102. 40p: 40841, 50p: BC167A, 10p:
BSYS0, 30p: 2N3904, 10p: 2N3906, 10p; Integrated Circuits: CA3007,
£1.00: CA3014, 80p; CA3018, 70p; CA3023, BOp; MC1550G, 50p:
MC1596G, £2.00: CA3000, £1.00: SL620/30C, £2.00: MC1741CG. 80p:
2N3819, 20p: 2N2270, 40p; BLYS5, £2.00; Transmilter tuning capacilor
79pF. £1.00: SO239sockets, 50p; N socket to BNC socket adaptor, £2.50; N

HELLER ELECTRONICS

498 1 Waye, Hot . Middx.. TW5 SHB
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ELECTRONIC

I | M B SERVICES

2ZM TX & RX CRYSTAL AVAILABILITY & PRICE CHART

VAT—PRICES EXCLUDE VAT, WHICH SHOULD BE ADDED AT THE HIGHER RATE {123%) FOR ITEMS MARKED (H LAMD AT THE LOWER RATE (8%)
FOR ITEMS MARKED (L)—OVERSEAS ORDERS (Inc. Eire and Channel isles) NO VAT CHA

CRYSTAL
FREQUENCY
RANGE
USE(TXar
and HOLDER

OUTPUT
FREQUENCY

144-030
144-4/433-2
144-480

144-800
144850
145-000/S0
145:050/R2T
145-075/R3T
145-100/R4T
145-125/R5T
145-150/R6T
145175/R7T
145-200/R8T
145-300/512
145:350/514
145-400/516
145:500/520
145-525/S21
145-550/522
145-575/523
145-600/524
145-650/R2R
145-675/R3R
145-700/R4R
145-725/R5R
145-750/R6R
145:775/R7R
145-800/R8R
145-95

LU TTTOTOM VLY NTOOTO D DY LeeeTooe o | dMHETXHEE/U

CUCOUCOORUNEUDCOCUoR R LN e oo oo | MHETXHCS/U

nurrrroCLs b LT T B Y B o oo oe o | IMH2TXHCE/U

boLEURMNNNEE YTCOOOCOTOUe T TC T | \OMH:RYHEE/U
CeOOOOUCONNNNeE0 000000 OT0YTooo o |1IMHERXHCE/U
Cu OO ssERTACTos B e RS S TT oo o | 12MH:TRHCZS/U
TOeLNN RN NDERTNUROUOTOoe oo oo | 4MH:REHCIS/U
COTOOOCOUNNNLBNDNTEO Lo LML OCTOn o 1BMHETEHCIS/U

CoCOOU OO OrNOOooToDoroooe oooo o |BMHRTXHEE & 25/U
NN AN ETN TR OO OTOTON OO T T O | AMH2RYHCE/U

CUUNMNLMANDL TN T OOOTOoUTw oo ooo | MMHERKHCIS/U
corooorocoocooonocoooooooooeorooeo | MHETHEE & 25/U
CroenaENNLL YT TroorrTe oo oo S2MHzRYHE25/U

OO UOCOOOOOCUoOOT0OooToooooo| IIMHETXHCIS/U

Prices: (a) £2.36, (b) and (c) £2.90 + VAT (H).
AVAILABILITY: (a) and (c} stack items, normally available by return (we have
over 4,000 items in stock), (b} Four weeks normally but it is quite possible we
could be able to supply from stock. N.B. Frequencies as listed above but in
alternative holders and/or non-stock loads are available as per code (b)),
ORDERING. When ordering please quote (1) Crystal frequency. (2) Holder, (3)
Circuit conditions (load in pf). If you cannot give these, please give make and
model of equipment and channel or output frequency required and we will advise if
we have details.

JAPANESE ﬁND AMERlCAN ECIUlPMENTS
With the ever y of we have further
expanded our range of stock crvstals We can ru)w supply for YAESU FT2F,
F2F2FT, F12 Auto, FT224), most of the ICOM range and the TRIO-KENWQOD
range_.? We can also supply from stock crystals lor the HEATHKIT HW202 and
HWI17A.
YAESU FT221 CRYSTALS NOW IN STOCK, ALL AT £2.90 + VAT (H). All
popular channels—For repeater use advise xtal frequency required as earlier
maodels have different shift xtals to later FT221R. We can also supply the crystal to
give NORMAL “tune to RX” working (as FT221R). For 70cm we can supply the
1 6MHz shift xtal for ditect use with a MICROWAVE MODULES MMT432/144
which we can supply for £161.00 + VAT (H). SPECIAL OFFER: I ordered with
transverter 70em shift crystal FREE! !

2 ALEXANDER DRIVE, HESWALL,

WIRRAL, MERSEYSIDE L61 6XT
Tel: 051-342 4443 (4.30-7.00pm)
Cables: CRYSTAL, BIRKENHEAD. Telex: 627371

GEABLE.

CRYSTALS FOR THE NEW BRITISH 70CM CHANNELS

We are stocking the following channels RBO (434-60/432.00), RB2
}:34 66/433:05), RB4 (434-70/433-10), RB6(434. ?5!433 15 SU8 (433 0}

B10 (434 85/433- 25), RB14 (434.95/433.35), SU18 (433'45) and SU20
(433.50)—TX and RX for use with: PYE UHF Westmmsier (W15U), UHF
Cambridge (U10B), Pocketfane (PF1) and STORNO COL/COM 662 all at £2.36
plus VAT (H). For the U450L Base Station we have the TX crystals for all the above
channels plus the RX crystals for SUB and RB14 also a1 £2.36 plus VAT (H). The
RX crystals for RB2, RB4, RB6, RB10, SU18 and SU20 for use in the U450L Base
Station, together with the TX and RX crystals for the remaining SU channels
(SU12-433 30-RTTY, SU16-43340 and SU22-433-55) for all the above equip-
maents are available at £2.90 plus VAT (H) delivery as per class (b) 2m items.

4m CRYSTALS FOR 70-26MHz—HC8/U
TX 8 7825MHz and RX 29-7800MHz s at £2.36 each + VAT (H)
RX 6 7466MHz e at £2.90 each + VAT (H)
10-245MHz " ‘:AL‘I'ERNATWE"I F CRYSTALS—£2.36 + VAT (H). Foruse in
Pye and other equipment with 10-7MHz and 458kHz |.F s 1o get rid of the “birdy”
just above 145:0MHz. In HC6/U. HC18/U and HC25/U
CRYSTAL SOCKETS—HCS6/U. HC13/U and HCZE,‘U (Low loss) 16p each
+ VAT (H) + 10p P. & P. per order (P. & P, free if ordered with crystals).
CONVERTER/TRANSVERTER CRYSTALS—HC18/U
All at £3.00 + VAT (H), 38:6666MHz (144/28), 42MHz (70/28), 58MHz
(144/28), 70Mhz (144/4), 71MHz (144/2), 96MHz (342/52), 96MHz
(1,296/432 144), 101MHz (432/28), 101 50MHz (434/28), 105 6666Mhz
(1,296/28) and 116MHz (144/28).
CRYSTALS SPECIALLY MANUFACTURED FOR AMATEUR USE
TO CUSTOMERS REQUIREMENTS
Now supplied 1o our new Improved amaleur specification (temp. tol. +30ppm
0-80°C, adj. tol. +30ppm) as follows: in HC6U 1-6MHz £3.85 <+ VAT (H) and
HCE/U 2-105MHz and HC 18/U and HC25/U 4-105MHz £3.00 + VAT (H)
Delivery usually 4-6 weeks. Please give circuit conditions (LE. Load in pf etc.)
when ordering. Fundamentals (1:5"21MHz) will be supplied to 30pf circuit
conditions, and overtones (21-105MHz) 10 series resonant conditions unless
otherwise specified. For details of closer tolerance crystals please send S.AE
TEST EQUIPMENT FREQUENCY STANDARD CRYSTALS—
100kHz in HC13/U, £2.95 + VAT (L)
1MHz and 5MHz in HCE/U and 10MHz and 10 7MHz in HC6/U, HC25/U, £2.80
+ VAT (L)
BURNS ELECTRONICS

We are the Northern Appointed Agents for BURNS KITS etc. and can supply
many of their products from stock.

MODULAR COMMUNICATIONS SYSTEMS
For the RTTY enthusiast we can recommend and supply the “MCS* range of
products, This includes terminal units. AFS keyers, magnet drivers for TTL
interface, 1el sh distortion ing adaptor. RTTY audio processor, power
units, i€, etc. For the CW man we have the “"MCS" CW filter which give three
slages of active filtering. Please send S.AE. for full delails of the "MCS™" range.

ANZAC MD-108 DOUBLE BALANCED MIXER
5-500Mhz supplied with full details for only £5-95 plus VAT (L)

CRYSTALS FOR PROFESSIONAL USE
CRYSTALS TO COMMERCIAL SPECIFICATIONS
We can supply crystals to mast commercial and MIL specifications, with an express
sarvice for that urgent order. Please send S.A E. for details or telephone between
4.30—7pm and ask for Mr. Narcliffe

TERMS: CASH WITH ORDER—MAIL ORDER ONLY—S.A.E. WITH ALL
ENQUIRIES- PRICES INCLUDE P. & P. (BRITISH ISLES) EXCEPT
WHERE STATED—OVERSEAS CHARGED AT COST.

RACAL MA197B SELECTOR-PROTECTOR.Power 100/250
AC. Range! M/c-30 M/cs in 6 bands. Used condition £35. With
new metal case £15 exira. Carr, £10.
COMMUNICATIONS RECEIVER RACAL RA-117E, Fre-
quency Range 1-30MHz in 30Bands 1 MHz wide. Effective Scale
Length 145ft 6 in corresponds to 100KC/s. Power 100-125 or 200
250 ac. Internal Speaker. Crystal Filter. Bandwidth 100Hz 10
13kHz in six bands, with S-Meter. Two |F stages. Slow Motion
BFO, uses 27 valves (BG7 and BGS). As new condition, with
handbook and circuit (in metal louvred case) £300.00. (Carriage
approx £10).All our sets are bought direct from the Gowvt. All are
bench tested and checked in our own workshop before despatch,
for full Calibration. Send SAE only for any enquiries. Trade terms on
quantities. Working demonstration on Ritty etc, in our works by

appointment. 3
JOHNS RADIO 424 Bradford Rd, Batley,
Yorks. Tel: 0924-478159 (9.30 am - 1 pm)

R.T. & I offer the finest selection of
first-class new and fully overhauled
second-hand communications and
electronlcs equipment in the U.K.

Constantly changing stocks of a vast range of
equipment.

® Cash or Hire Purchase terms easily arranged.

® Part axchangag welcomed.

® We are ‘spot cash’ buyers for almost all electronic
equipment.

Send 5.A.E for our latest list of over 50 receivers and many other Interesting

items.

R.T. & |. ELECTRONICS LTD.

Ashville Old Hall, Ashville Road, London E.11 Tel: 01-539 4986
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DIODES/ZENERS SOCKETS/BRIDGES TRANSISTORS, LEDS, etc.
1Ng14 100v 10mA 05 §pin  pch .25 ww 45 §ﬁ§§§§: !;::;- (2N2222 Plastic 40 :g
1N4005 600v 1A 08 14-pin = pch .25 ¥ ww 40
INGOO7 1000y 1A 15 16pin  pcb 25 ww 40 Eriied A s i
1N4148 75v 10mA 05 18pin pch .25  ww .75 2N3054 NPN .35
IN753A B.2v z 25 22.pin pecb 45  ww 1,25 2N3055 NPN 154 6OV .50
INSA G0, 2 2 | e b 3w 100 | DDE S Srom e
TN759A 12v L 25 28pin  pcb .35 ww 1.45 D.L.747 7 seq 5/B" High com-anode 1.95
1N4733 51w 2 .25 40-pin pch 50 ww 1.25 :‘.::;2; ;seg camqnu:ﬁ :23; :g?
M Leq com-anode sl
:mgg:ga }3: : gg Molex pins 01 To-3 Sockets .45 ggmggr ; “g wmunuge :3,1:..9,: : gg
1N52458 15v z 25 2 AmpBridee. 100 1.20 MANTAA 7 sed com-catnode (Red) 150
25 Amp Bridge  200-prv 1.95 FNDISY 7 seg com-cathode (Red) 1,75
C MOS - TTL
4000 15 7400 15 7473 .25 74176 1.25 74H72 A5 748133 A0
4001 .15 7401 A5 7474 .30 74180 .75 TAH1O 75 745140 .55
4002 .20 7402 .20 7475 .35 74181 2.25 74H103 .75 745151 30
4004 3.95 7403 .20 7476 .40 74182 95 74H106 85 745153 .35
4006 .95 7404 R 7480 55 74190 1.76 745157 75
4007 .35 7405 .25 7481 .75 7419 1.05 T74L00 .25 745158 .30
4008 .95 7406 .35 7483 .95 74192 .75 74L02 .25 745194 1.05
4009 45 7407 .65 7485 75 74193 .85 74103 30 748257 18123 1.05
4010 .45 7408 .25 7486 .25 74194 1.25 T4L04 .30
4011 .20 7409 15 7489 1.356 74195 .95 74L10 .30 74LS00 .25
4012 .20 7410 10 7490 55 74196 1.25 74120 .35 741501 .35
4013 .40 7411 .25 7491 .95 74197 1.25 74130 45 741502 .35
4014 .85 7412 .30 7492 .95 74198 235 T4L47 1.95 741504 30
4015 .80 7413 .35 7493 35 74221 1.00 74L51 A5 741505 45
4016 .35 7414 1.10 7494 15 74367 .85 74L55 .65 741508 .25
407 1.10 7416 .25 7495 B0 74L72 A5 741809 a5
4018 1.10 7417 .40 7496 .80 75108A 35 T4L73 A0 74L510 .35
4019 .50 7420 5 74100 1.15 75110 35 74L74 A5 74LS11 .35
4020 .85 7426 .30 74107 .35 75491 .50 74L75 55 741820 .25
4021 1.00 7427 45 | 14120 .35 75492 50 74193 55 74LS21 .25
4022 .85 7430 15 74122 .59 741123 .85 | T74LS22 29
4023 .25 7432 .30 74123 55 74H00 15 74LS32 40
4024 15 7437 30 74125 A4S 74HO1 .25 74500 35 | 74L837 35
4025 .30 7438 35 | 74126 .35 74H04 .20 74502 .35 74L540 A5
4026 1.95 7440 25 74132 1.35 74HO5 .20 74503 .30 74L842 1.10
4027 .50 7441 1.15 74141 .90 74H08 35 74504 .30 741551 50
4028 95 7442 45 74150 85 74H10 .35 74505 .35 741574 65
4030 35 7443 .65 74151 65 T74H11 35 74508 .35 74LS8B6 .65
4033 1.50 7444 45 74153 5 T4H15 45 74510 .35 74L590 .95
4034 2.45 7445 65 | 741%4 85 7T4H20 .30 74511 .35 741593 .95
4035 1.25 7446 95 | 74156 95 T4H21 .25 74520 .35 74L5107 .B5
4040 1.35 7447 95 74157 65 74HZ22 40 74540 .20 74L5123 1,00
4041 .69 7448 .65 74161 B85 T4H30 .20 74550 .20 74L8151 95
4042 .95 7450 .25 74163 8BS 74H40 .25 74551 .25 74L5153 1.20
4043 95 7451 25 74164 .60 74H50 .25 74564 20 7418157 85
4044 .95 7453 20 74165 1.50 74H51 25 74574 .35 74L5164 1.80
4046 1.76 7454 .25 14166 1.35 T4HE2 15 745112 .60 7418367 75
a04ag .45 7460 .40 74175 .80 T4H53) .25 745114 .65 7415368 75
4050 .45 7470 45 74H55 .20 74C04 .25
4066 .95 7472 A0 74C151 2.25
4069 .40
4071 .35 MCT2 .95 LINEARS, REGULATORS, etc.
4081 70 8038 395 LM320T5 1.65 LM340K15  1.25 LM723 .50
4082 A5 LM201 75 LM320T12 1.65 LM340K 18 1.25 LM725N  2.50
MC 14409 14.50 LM301 A5 LM320T15 1.65 LM340K 24 95 LM739 1.50
MC 14419 4.85 LM308 ¢(miniy 95 LM324N .95 78LO5 75 | LM741¢814).25
LM309H .65 LM339 95 78L12 75 | LM747 1.10
9000 SERIES LM309K (340K-5)85 7805 (3aovs) .95 78L1S 75 LM1307 125
9301 85 95H031.10 LM310 1.15 LM340T12 1.00 78M05 IS LM1458 .95
9300 3t 9601 45 LM311Dminy .75 LM340T15 1,00 LM373 295 LM3900 .50
9372 7% 0602 .45 LM318 (miniy 95 LM340T18  1.00 LM380(s-14 Pin) 95 LM75451 65
LM320K5(790511 .65 LM340T24 95 LM709 (5. 14 it 25 NESSS 50
MICRO'S, RAMS, LM320K12  1.65 LM340K12 1,65 M7 45 NEG56 95
CPU'S, ETC. Nggg 95
745188 3.00 N 1.75
s i | INTEGRATED CIRCUITS UNLIMITED | W& 158
MM5316 3.50
2102-1 1.45 7889 Clairemant Mesa Blvd., San Diego, CA 92111 US.A.
2102L1 1.75 No Mini SPECIAL
TR16028 4.50 o muam DISCOUNTS
TMS 4044-45NL 14.50 All prices in U.S. dollars. Please add postage to cover method of Total Order  Deduct
gﬁ%‘“m ‘?058 shipping. Orders over $100 (U.S.) will be shipped air no charge. $£35-599 5%
8123 180 Payment should be submitted with order in U.S. dollars. g;g‘i‘ : g?ggu :g;
g;gg ?% All IC's Prime/Guaranteed. All orders shipped same day received. $1000 - Up 20%
2107B-4, A 4.00 5 y "
2708 11.50 Phone (714) 278-4394 BarclayCard / Access / American Express / BankAmericard / Visa / MasterCharge
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(WHAT DOES QM70 STAND FOR? |

QM70 MEANS VALUE PACKED EQUIPMENT DESIGNED AND MANUFACTURED FOR YOU, THE
DISCERNING LISTENER OR OPERATOR. JUST LOOK AT THE RANGE OF EQUIPMENT LISTED BELOW,
THE COMPETITIVE PRICES, PROVING THAT QM70 MUST PRODUCE THE BEST VALUE FOR MONEY
EQUIPMENT AVAILABLE TODAY.

WHY PAY MORE? JUST COMPARE THESE PRICES!

ITEM OUR PRICE OTHERS
NEW * BUCCANEER 28/144 15 Watt (40 Watt PEP) Solid State Transverter . . £79.00 £88.88
70/28 MHz Convener : : ' £16.50 £20.25
144/28 MHz Converter e v = : = 5 = £16.50 E£20.25
432/28 MHz Converter Fon : HiE o i o o I & £22.00 £24.75
432/144 MHz Converter ; o . e iy i . o . £22.00 £24.75
432 + 434/28 MHz Converter . o - sts s £26.00 —
432 + 434/144 MHz Converter - 3 3 : i i = 5 £26.00 -
28/70 MHz 2 Watt Solid State Transverter . x5 : & i ; £52.00 e
28/144 MHz 2 Watt Solid State Transverter o - 2 i . . i £52.00 —
SCORPION High Power 28/144 MHz Transvener y . ot . o , £93.00 £11250
40/50 Wart 144 MHz Linear Amplifier ; : - £45.00 £49.50
COUGAR 144/432 MHz FM Transverter . : : = ; ; : £55.00 —
COBRA 144/432 MHz FM Transverter o % i iy Vi : % : £73.00 —

PRICES INCLUDE VAT AND UK CARRIAGE. ALL UNITS NORMALLY EX STOCK AND CARRY OUR 12 MONTH
GUARANTEE. FOR FULLER DETAILS AND SPECIFICATIONS WRITE/PHONE FOR DESCRIPTIVE LITERATURE.

QM70 Electronics Limited,
Severnside South, Bewdley, Worcs DY12 2DX.

Tel Bewdley (0299) 400070. QM70 ELECTRON]!CS ./

Optimum erformance

Decea-KW 103 Combined
Swr/Rf Power Meter Is an
Insirument lor measuring a

e ——— 50 ohm coaxlal ling feeding
an Aerinl System or Dummy Load (1) Standinp Wave Ratio. (2) RF Power wilh
iwo ranges 0-100 & {_HODOW when used with a 50 ohm Dummy Load.

R

Docca-KW Dummy Load is alr convection cooled 1‘!
and has baen designed as s purely resistive 50 ohm .

load up to Hz. 1 . Decca-KW Balun Mk.ll. The

UL _?,OM & ’?gte: CEEDH!tyuim to 1000WY, Decca-KW Balun Is broadband

& SE —3 to 30MHz, rated up 1o 2KW

\ p.e.p. 1:1 Ratlo. 50 ohms 'un-

Docca-K'W 1000
Linear  Amplifier
for SSB and CW
: 10-80 metres, 1200
| watts p.e.p. Input
: SSB, can ba 'driven’
' by most 100 watt
| Transcelvers and
| Transmitters. Em-
ploys a pair of T1680L
Tubes In grounded
| grid. Pl-section Input
and output circuite.

¥ '  Bullt-in 24Ky P.S.U,

NOTE: The well-known KW LOW PASS FILTER passing 3-30MHz Is
available from slock.

gerving Radio o m e [
Amateur Radio Products ateurs Wor‘d-w\d "
DECCA COMMUNICATIONS LTD Wills onphbne foi a IR

Cramptons Road. Otford, Sevenoaks. Kent *Easy ferms available on
THI4 5EA, Tel: Sevenoaks (0732) 50811 equlpment over 12, 18 or 24 months.

balanced’ feed to 'balanced’ out-

put. Waterproof moulded case,

Suvitable for dipole and Beam
aerials.

- e
Decca-KW 107 Antenna Tuning System
Incorporates E-Z match, SWR/RF Power Meter,
Dummy Load. Antenna switch, High power
version KW 109 is available,
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FRG-7 DIGITAL£180

LEE ELECTRONICS LTD

ESTABLISHED FOR MORE THAN TWO DECADES KEN
CLOSED THURSDAYS GBIVL
400 EDGWARE ROAD. PADDINGTON, W2
LONDON'S LARGEST STOCKISTS OF YAESU ® ANTENNA

SPECIALISTS ® STANDARD @ ICOM @ BANTEX
® JAYBEAM @ REVCO @ OCM70 @ ATLAS @ ETC

01-723 6521

FRG-7—DIGITAL DISPLAY

Yes. The world famous FRG-7 is now available with digital read-out fitted by Lee
Electranics in place of kHz dial - pecial Price £180 + VAT
For customers who already own FRG-T" swe can supplv tho digital read- out complete
with installation instructions 7.00+ VAT
FRG-7 Digital E180 FRG-7 with anaiwun d;aW £145.00
FRG-7 Perspex cover as illustrated £3.50 All plus 123% VAT

YAESU MUSEN PRICES (ALLAVAILABLE FOR IMMEDIATE DELIVERY)

Fr301 T/RX 1-8-30. 100W

485
FT3D|I.! Digital Readout 301 £585
FV301 External VFO £65

FP301 PSU/speaker P.OA
FT2008 T/RX 35-30 P.O.A
FP200B AC PSU/Speaker P.OA

FRG7 RX-5-30 cont. AC/DC £145

FRG7 Digital £180
FT221R 2m, “All mode™ £339
FT227 10W. 400ch mobile,

digital 169.50
FT223 T/RX 2m, FM23ch

12V £139.50
FR101D DeLuxe "S" BC,

FM E£480

FR1OI SD Dignal Readout

£387

FR101DD Digial readout
b " £480
FT101E Transceiver £429

FL101 T.X. 1-8-30MHz 230V £325
FL2100B Linear 1-2kW PIP  £269
FT101EE T/RX 1-8-30

AC/DC £408

YC500J 500MHz Counter
10 PPM

£210

YC601 Dig. Display 101
& 401 £110
Y0301 Manitor scope £123.50

Y0100 Monnor 2 1one osc~ £139
SIGBOR T/RX. 2m. FM 80 x 25kHz
12v £195

ALL +VAT 124% EXCEPT MONITOR SCOPE, CLOCK, COUNTER. WATTMETER. + 8%

MICROWAVE MODULES DESPATCHED TO ANY PART OF THE WORLD POST FREE

MMT144/28 Transvener £79
MMT432/28 Transverter £97
MMT432/285 with Oscar

shift £119

MMT432/144 Transverter
MMT432/144R with 1'6MHz
shift £15

MMP12/3 Power supply 12V,
3A stabilized £50

£133

FREQUENCY COUNTERS

MMD 050/50MHz counter £62
MMD 050/500MHz counter £79
Divide by 10 prescaler, 500p  £25

VARACTORS
MMV 1296, 23cm varactor £33

CONVERTERS

MCC70. 4m converter £18
MCC70/LO. 4m convarter £20
MCC144, 2m converter £18

MCC144/L0 2m converter £20
MCC432, 70cm canverter £24

ATV435/51 converter f£24
MCC1296 convener 28 or
144 MHz IF £2

All 2m converters can be supplied
with IF outputs of 2-4-12-14-
18-28MHz 70cm models with IF

‘puts of 28-14-18- or 144MHz

ALL MICROWAVE MODELS SUBJECT TO VAT IN UK 8% ON FREQUENCY COUNTERS. ALL OTHER MODELS 123%

A.S.P. MOBILE AND BASE STATION ANTENNAS

Special offer A.S.P. ABBO U.K.

Asp201 Jw 2m mobile £3.25 Asp383 fw 3dB 2m mobile £17  Asp E462 70cm 3dB mobile £7.23 GdB 144/148MHz Co-linear
Asp2009 § 3dB 2m mobile  £5.95 Asp no hole boot mount £3.70  Asp EBE7 70cm 3dB mobile £16.90 Power handling 350W. Length
AspB29 Iw 3dB 2m mobile £7.60 Asp magnetic mount £8.95 Asp ABS9 UK 70cm approx. 121t List £61 special
AspB77 § 3dB 2m mobile £13.50 Asp cutter clip less cable £3.85 5d8, base antenna £19.00 offer £41.60
1ICOM RANGE STANDARD RANGE F.D.K. RANGE ICOM ACCESSORIES
IC215 2m Bch £139 C146 2m H/held £113.50 Multi UI (UI1) 70cm mobile  £221 Extals 521 or S22 £4.50 pr
IC215 2m 10ch (fitted 6 C860 10W mobile £130  Multi 11:2m mobile £184 ER Case 202/215 £6.67

repeaters plus 4 simplex) £144 C828 10W mobile £159 Multi 2700 Fm/ssb. Tx/rx £435 Mobile Bracket 202/215 F10.23
1€202 2m SSB8 £152.00 s Helical Antenna  £3.25. p & p 25p
1C22A 10W mobile £145 HELICAL ANTENNA
1G240 10W mobile £15910 KYOCUTO DIGITAL MODEL 2015 2m with 13 BNC £3.85 each
IC245E 10W FM/SSB £352 10W mobile 400ch Tx/rx £245 ;m ril?c;:zh‘ gSB £3.85 each

m for ,
IZEIETMEERISS8 4N Trio 2200 Gx, standard
J-BEAM ANTENNAS C146A £3.25 J.V.L. 6dB CO-LINEAR

All transceivers +125% VAT

ALL MODELS IN STOCK All+post 25p.+123% VAT DC grounded, low angle radiation

patiern, fully adjustable for max gain

SPECIAL OFFER. Constant current Ni-Cad chan
€202/215, C146A, Trio, etc. Price £8.36 + 8% ng p&pb

ars, Acl:us[abie charge rate for AA or C type Ni-Cads. |deal for and min SWR £29.00 + E!ﬁ? p&p

All above items + VAT 12

SUPER-SCAN

Manulactured for us, and designed exclusively lor use with the 1C240.
Note these sw features J¢ Scans 40 channels in 25Kc/s steps. 9 Locks
out d occupied ch Is ¥ Adjustable scan rate s Adjustable
nhas« penod Y Manual mode feature * ﬁularnatlc 600kHz shift of TX
y when rep mode is sel d 4 Large six digit display
shows frequency to 5Kc/s J Display always shows frequency in use
including TX frequency when PTT is operated. % Call for demonstration

Price £69.00 4 12}% VAT post lree

SPECIAL NOTICE! The above Super-scan unit is terminated with 14.
pin plug 10 plug into rear of 1C-240, but customers’ 1C-240's have 1o
be wired with sockel to accepl the above unit. We can carry out the above
modification if required—pnice £6 inc VAT and return postage.

EXPORT ENQUIRIES WELCOMED
FREE PARKING AT REAR OF SHOP
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S.E.M.

PO BOX 6, CASTLETOWN, ISLE OF MAN

Tel: Port Erin (0624) 833714 or Marrown (0624 85) 277
WE WILL CONCENTRATE ON 70cms THIS MONTH|#

All our other converters, pre-amplifiers,

power amplifiers and Z match are instock.

For more data, refer to previous ads,
ring or write.

THREE NEW 70cm PRE-AMPLIFIERS

THE SENTINEL 71

A two-stage, highly selective, stupline circuit giving 3dB NF and 18dB gain
Size: 23 by 13 by 3in boxed unit. Price: £12.00 + VAT = £13.60 with Beiling Lee
sockets, or £1.50 + VAT =£1.69, extra for 50239 sockets Both Ex STOCK
THE PA3/70

Same performance as the SENTINEL 71. Printed crcuit board only 11 by 11 by
Lin deep for installation inside your transceiver. Price. £8.00+ VAT =£9.00
Ex STOCK.

THE SENTINEL 70 AUTO PRE-AMPLIFIER

Same performance as the others but with an automatic RF changeover relay for
putting in the aenal co-ax of your ranscewer. Size. 23 by 13 by 4in. Price
£18.00+ VAT=£20.25 with Beling Lee sockets. For S0239 sockets add
£1.50+ VAT =£1.69.

All sur d for 12 months,

tisg

To Order: CWO or credit card. Just ‘phone your credit card number for same day service.

ALL OUR EQUIPMENT WILL BE AVAILABLE AT THE RALLIES FROM THE AMATEUR RADIO SHOP,

MANUFACTURERS AND
SUPPLIERS OF
COMMUNICATIONS
EQUIPMENT

Sw.70

70cm CONVERTERS

SEM 70 70cm TO 2 METRE FET CONVERTERS

Performance 1s 3dB NF 30dB gain Size' 13 by 21 by 3in. Availabie n three
different versions

432-434MHz - IF output 144-146MHz. Price: £18.00 + VAT = £20.25
434-436MHz - IF output 144-146MHz. Price: £18.00+ VAT = £20.25
Switched 432-434 MHz and 434-436MHz - IF output 144-146MHz

Price: £26.00+ VAT =£28.12.

SENTINEL 70 70cm to 10 METRE FET CONVERTERS

Performance is 3dB NF 30dB gain. Size: 1§ by 23 by 4in

Also available in three versions.

432-436MHz IN - 28-30MHz OUT. Price: £20.00+ VAT = £22.50
434-436MHz IN - 28-30MHz OUT Pnce: £20.00+ VAT =£22.50

Switched 432-434 and 434-436MHz 10 28-30MHz, Price: £27.00+ VAT
=£30.37. All Ex Stock

For more details on any of our equipment, please ring or write.

HUDDERSFIELD.,
REG. WARD & 30 LTD. “&2X| G. W. M. RADIO LTD
G8CA - - - -
ALL PRICES include VAT and Post/packing
) :fm,,y:‘fh;;d 00 f{}g&g"?"“"“’” SR PLUG.INS for CD1212 OSCILLOSCOPES. Dual Trace Unit CX1252 or 40Mc/s
Efg ‘EUZ March : P Plnns:ewer Gl Wide Band Uit CX1251, clean and as bought from Ministry, £25 each.
107 Cambined £ Maxch, FP200 PSU - £330.00 C.R. TUBES for Harlley 13A ‘scopes, £15.

VSWR and RF Power Yaasu 301D all solid state
#!

Indicator. Dummy Load 599.00
and Antenna Switch for HHO'I S Receiver £299.00
3 outlets nos.on FR101 D Receiver £390.00
KW Dummy YD844 Desk Mic . £18.00
(encased \mth 502391 £20.00 YDB46 Hand Mic . £7.50
Trap Dipole Co-axial YH55 Headphones £8.00
Feoder .. £26.00 SP1018B Speaker £15.00
3-way Antenna Switches Y0100 Monitorscope £118.00
(for co-ax) .50  FT221 .£339.00
SHURE MICROPHONES New G/C Receiver FRG, 7 £134.00
Model 444 £25.26 SEM Z-mach .. £28.00

Madel 201 £9.50

All abave prices plus VAT at 124%. NB- 'Test Equipment’, VAT at 8% includes
SWR/PWR meters and dummy loads.

USED EQUIPMENT
KW201 Rx and handbook, with external Heathkit “Q" multipher, £130.00
AGENTS FOR G2DYM ANTI-TV ANTENNAS, AND BALUNS

Valves for Yaesu, erc, 6BZ6, GUB, 6KD6, 12AX7A, 12BYTA, 12AU7, 6JS6C,
6146, 6HF5, 6L0O6, 6EAS. 6GKE. 61468, 6KD6, RCA Valves far KW
equipment, etc

Sentinel 2m Preamps and 2m convertors/Europa transverters, J Beams and
Stolle rotators. 140° 14g ant. wire, insulators, 52 & 75 ohm co-ax. and UHF
plugs, sockets and reducers, G-Whip mobile antenna, Wightraps, Mast
Couplers. Hy-Gain verticals, SWR !GtTwmmcler]I SWR/PWR Meters

AMTRON KITS
TRADE INS WITH PLEASURE, OUR STOCK OF GOOD SECOND-HAND
EQUIPMENT CHANGES DAILY—LET US KNOW YOUR REQUIREMENTS.
Due 1o currency fuctuations prices of imported equipment are liable to
alteration.
ADD 124% VAT 1o all pnces excepl used equipment
HP TERMS AVAILABLE CARRIAGE EXTRA ON ALL ITEMS

ACCESS/BARCLAYCARD

AXMINSTER, DEVON EX13 5DP Telephone 33163

CALLERS ONLY. Vanous MF and VHF non-spec. Marine instaliauons. Condition
“as 15" 10 overhauled, from about £25.

RECEIVERS PCR2. A tew more of these wartime ‘amenity’ sets. good
performance on shorl waves but no BFO. No PSU._ Needs 250v DC and 12v. £12.
31 TRANSCEIVERS, no accessones, £8. R. F. FILTERS. clean up your supply
leads, 2 5 amps at 250v AC or 600v DC. A quality item, £1.25 or 5 for £4. A few
PFI re-chargeable batieries. £5.50 a pair

UHF board etc all sold as me\nouslv mentioned but we still have the 9 channel
conversion kits at £3.50, or the high pass aerial lead filters at £2.

AIR TRAFFIC CONTROL 10 watt AM Transmitter by GEC, 197 rack mounted,
AC supply built in, only needs crystals and tune for 2 metre operation, £16,00,
RADIO TELEPHONES. all Low Band and all LESS accessories. All 12V
ULTRA VALIANT MR4AG1. AM Solid state receiver, 3 quick heat valves in TX
£11.50. COSSOR COMMANDO CC300 series. Similar spec. to Valiant. AM PA
and driver valves missing (QQZ03-20 and QQZ03-10), £7.50. STORNO
VISCOUNT FM QQV03-10 PA and valve front end, IF, AF and PSU solid state

SIGNAL GENERATORS. Oscillator Test No. 1, CT212, covers 85kc/s 10 32Mc/s
in 7 bands. AM-CW-FM Artenuator 1 Micravolt 1o 1 volt. AC Mains or 12V DC
Complete with leads, checked over and operable Compact and well made.

£27.50.

EXECUTIVE leather open-fiat 100l case, like brief case when closed. As new with

kws £12 PRECISION BC Vnitmeters Ot‘.:“l 0-50V, approximately 77 mirror scale
5.

36221 FRkQUENCY METERS. Complete will chars, less power supply. These
are recently recalibrated. £20.

VALVE VOLTMETERS CT208. Mains powered, 1-100v DC 1.5-150v AC.
Complete probe and mains lead, £18,

NOISE GENERATOR CT410 15kc/c-160MHz. 8 minute timer, 5-25-100 ma
10-2000 ohms, attenuator and power

Diode Curtent, d. Quiput imped.

maoter. AC mains powered, £14.

AKG Lightweight HEAD & MIKE SETS, model K58 Mlkn 2/300 ohms,

headphanes 75 ohms, Ideal for Mobile use and in £5.50.
Carriage charges are for England and Wa!as only.

Terms: Cash with order Early closing Wednesday

G. W. M. RADIO LTD. 20-42 PORTLAND ROAD,
WORTHING, SUSSEX Telephone 34897

352
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William Munro (Invergordon) Limited
distributors for

NEC Amateur Radio Equipment

CQ110E DIGITAL READOUT TRANSCEIVER

Frequency Range 10M to 160M

odes LS8 USB CW AM FSK FAX/SSTV CQ 301 LINEAR AMPLIFIER
Power Requirements 100/234V AC or 13:5V DC Frequency Range 10M to 160M
Input Power 280W PEP (240W on 28MHz) Mode LSB USB CW AM

Power Reguirements 100/23aV AC
CQ 201 EXTERNAL DIGITAL READOUT VFO Max Input ZKW SSB 1KW AM
Three Outputs 50-556MHz 8:2-8 7TMHz 8:9-9 4MHz Drive Power 100-200W
Frequency Counter 10Hz 1o 30MHz Circuit 2 x 3-500Z in Grounded Grid A1
Qutput Voltage 2V (p-p) Impedance 50-1000hms
Counter unit input Level 01V (p-p) 100Hz > M110 DESK MICROPHONE
1V (p-p) 100Hz = Dynamic Unidirectional—Impedance 50K— Frequency Range 200-10,000Hz

Power Requirements 100/234V AC Flexible Shaft with diecast base for stability and two position Switch,

SP110 EXTERNAL SPEAKER UNIT/DIGITAL CLOCK

High Quality Speaker Unit 4W 8ohm range 180-8000Hz. Digital Clock with 7-segment display, with 59 minute sleep
timer, and 24 hour alarm setting with two AC outlets one unswitched and one switched controlled by clock. Power Fail
Indication. Power Requirements for Clock 100-234V AC and 50/60Hz switch Selection,

* k *
IN 1978 WE SHALL BE ANNOUNCING EVEN MORE INTERESTING EQUIPMENT FOR THE DISCERNING AMATEUR

* k *

IN ADDITION TO OUR OWN SHOWROOM YOU CAN TEST AND EXAMINE NEC EQUIPMENT AT: NEC
AMCOMM SERVICES, 194A Northolt Road, South Harrow, Middlesex. Tel 01-864 1166
THANET NORTHERN, 64 High Street, Wombwell, Yorks. Tel 0226 756229

TONY BLACKMORE, 2 Joseph Parry Close, Llandough, Penarth, S. Glamorgan CF6 1PL. Tel 0222 702982
L A WILES & SON, Aisthorpe, Scamptan, Lincoln. Tel 0522-71-351

* ok ok

WE ALSO STOCK
Antennas and accessones—Microwave Modules—Polar Electronic Developmenis—Maodular Communications Systems—Antex
Products—Components, Semiconductars etc.
USED EQUIPMENT available at time of preparation of copy as follows:—FT301D, FP301, FR101D, 1202, MEL25/202P and a
Hallicrafters SX101A (for customer)

Telephone 0349 852351 100 HIGH STREET, INVERGORDON, ROSS-SHIREV18 0DN Telex 75265

ACCESS BARCLAYCARD HIRE PURCHASE

RADIO COMMUNICATION April 1978 353



allow repeater access.
FEATURES

This double conversion linear transverter.
1-6MHz shift, specifically included for UK repeater operation.

The 1-6Hz shift is achieved by the inclusion of two separate local oscillators (101 MHz and
101 4MHz), which produce two ranges at 70cms (LOW RANGE: 432-434MH:z, HIGH
RANGE: 433-6-435:6MHz). both for an IF of 144-146MHz. The switching of these ranges,
which is accomplished by appropriate linking of the 5-pin DIN power plug, may be wired to
allow standard repeater operation, reverse repealer operation etc.
Please note that a suitable toneburst signal must be generated by the 144MHz transceiver to

SPECIFICATION

Your Route to 70cm Repeater Operation
THE MMT 432/144-R

MMT 432/144-R now includes a

(Buyer collects)

14.,15-17.30. Early closing Wed.

Tel: 0224 20113

RSGB Publications. Towers Transistor Selector (13,000 Transis-
tors listed). Radio Tools. R.S. Components. We stock thousands of
bits & pieces. Try us for plugs, sockets, cables, components. All
prices include VAT. Carnage extra. Shop hours 09.30-13.00 &

542 George Street, Aberdeen AB2 3XL

354

Pi-Pin 50p each, 217 13W Pi-Pin, £1
each
Pye 50 Watt VHF Transmitter with

% 16MHz repeater facility or simplex Frequency coverage: 432-434MHz (low range) Receive converter noise figure:  3dB maximum
% Highly stable regulator-controlled crystal escillator 4336-435-6MHz (high range) First oscillator: 101MHz or 101-AMH:z
slages Selectabla OHset: 1-6MHz Second oscillator: 116MHz
+ Pin diode aerial changeover relay with less than 0-2dB Input frequency range: 144-146MHz First il: 28MHz
through-loss Input modes; 558, FM, AM or CW D.C. power requirements: 11-13:B volts, 12:%y nom
% Extremely low noise raceive converter Input drive for full cutput: 10 watts nominal Curtent consumption: 21 amps peak
% Built-in automatic RF vox with override facility Power output: 10 watts continuous rating  RF connectors; 50 OHM BNC sockels
% Seperate intemal PA compartment ensures excellent Output impedance: 50 OHM Power connector: 5-pin DIN socket
electrical and thermal stability Relative'd04/405 6MHz output: Better than-65d8 Size: 187 by 120 by 53mm
% Use of latest state of the arl power amplifies transistors Other spurious outputs: Better than—G5d8 Waight: 975g
provides reliable 10 watts continuous power output Recaive converter gain: 10dB typical Price: £15%: VAT,
E L (E165.88 inc. VAT)
BROOKFIELD DRIVE. AINTREE, LIVERPOOL L9 7AN
TELEX: 628608 MICRO G TELEPHONE: 051-523 4011
[Cand o e et S e T R
HARRY COLLINS e, i o
L. HARDIE
= GM2FHH) ST. TERESAS, ELY ROAD e welcomad hy
x . > i i h
WATERBEACH, CAMBRIDGE  2PReinthent (Cash
YAESU  YC-500J Freq. counter £286.00 TELEPHONE (0223) 860555 and Carriage extra.
FRG-7 Gen cov Rx. Anal. £162.00 -
FRG-7 Gen cov Rx. Digital £223.00 E:;ectzr;lylic caﬂpﬂ?]citorg. zgg.a p:' gF1 Batter:q(:hnrgars, 12-way, £15.
FT-227R FM 2m Transceiver £189.00 V., 2Bpeach; 1 pF. 16V, 10p each. Controls, imature 100k OMN/OFF
GdpF, 100V, 35p each; 16 & 32pF, Sw., 15 ch; 500k ON/OFF Sw., 10
QTR-24 World clock £25.66 350V, 60p cach. 900pF. 100V, High each. rIT S R
DRAKE SS5R-1 Gen cov Rx £150.00 grade screw terminals 35p each Assorted Boards, With capacitors,
Skeleton P 470, 4704, 2.2k, i Useful #
GRUNDIG Satellit 2100 (list £278) £220.00 a7k, 10k, 225 Bp oach S ot U SV N
SSB Adapter SSB2000 £20.00 gﬂf 1Bnoud Pots. 250, 330R. 5k, 10k, ggthudeorzjt‘.r}stals Ovens, HCB/V,
p each p each, 1 2
JAYBEAM ?ostfnt?{n;?otgc stock: £95.00 Monitor Cathode Ray Tubes. M38, Vidicon Scan Coils (Pye LYNX)
enrotor KR+ G 100WA/S, £10 each. Brand New, £3 each, 10 a1 £25.
Stolle 2010 £49.00 Wirewound Multiturn Pots, 5000¢, Pocket ‘Phones, £18 per pair: Covers,
RZ-100 £12.96 LOD Bascb- & Ty 30 57 ?:UII? pait
ase Station Receivars, Type 30, olvern Wirewound Multiturn
USED EQUIPMENT each Pots, 6000 Linear, 30p each.
Drake SSR-1 as new £130.00 go!ru? Tﬂxﬁv?f;ito? Monitor Scan ‘;'."l"""{,c"“'“’" S%QMM, £4 each
Drake T4X gud cndx. £200.00 botd gl f Rk, #18ys Vanaus d.at £1.
Heathkit HR-1680 as new £160.00 eS;:rt:-mtum Togagle Switches, 10p .'J]::k Field Plugs and Sockets, 20p
Heathkit DX-100/SB10 £75.00 Camera Pan and Tilt Contrels (Inc. Venner Synchronise Motors, 240V
2DAF Linear in 5’6" Rack 4 micro-switches), £1 each, 50c/s, £1 each
with Variaced PSU in VGC £80.00 Phillips Fluorescent Tubes, 6" 4W Pye W15 AM Westminster weather-

proof Freq. 146-154 complete. £76
each,
Pye F27,99.7-89.7; AMV, 823-86.7;

local and remote 125-15G MHz. £85 AMS, 138-105. £80 each

cach

UHS Starphone £80 Dawe DC VVM Type 611A £40
Lowband AM Starphona £100 Marconi VVM TF1100 £40
Marconi DEV Meter TF79710  £90 Marconi VVM TFi1041 £40

Pye High Band FM Pages PG1
(Sentinel) with chargers £20
1 only Fursehill Spec. Analyser (up
10 30MHz) £560

Single Sided P/C Board, Dou-
ble Sided P/C Board, £1 sq.ft or
price on quantity, of cut to arder
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NEC

Opposite South Harrow Tube and Bus Stations

SERVICES

194A Northolt Road
South Harrow, Middx
London. Tel: 01-864 1166

YAESU

YAESU MUSEN

FT301 T/Rx 1-8-30 100W 12v.
FT301D Digital readout "301
FT3025 10W PEP "301

FV301 External VFO

FP301 PSU/Speaker

FP3010 FP301 + Clock tdent
FT2008B T/Rx 3:5-30

FP200B AC PSU/Speaker
FRG7 Rx 5-30 Cont. AC/DC
FT221/R T/Rx 2Zm. "All Mode.”
F;223 T/Rx 2m. FM23 chnl.

12v.
FT227/R T/Rx 2m.
FR101DD Digital readow D"
SP1018 External speaker
FL101 Tx 1-8-30MHz 230v
FL2100B Linear 1-2 KW PIP
FT1D1EE T/Rx 1:-8-30 AC/DC
FV1018B External VFO
YC601 Dig Display 101 and
401
YC301 Monitor scope

Y0100 Monitor 2 1one osc
YP150 Dummy load/watimeter
FFS0DX Low pass filter
QRT24 Warld time clock
YD846 Hand mic.
FR1015 Rx 1-8-30. 12/240v
FT1010 De Luxe "S” BC FM
FR10150 Digital readout ~'S™
FT2 Auto T/Rx 2m. FM Auto
Scan
Sig BOR T/Rx 2m. FMB80=
25kHz 12V

FTV250 Transverter 2m
12/230V
YD844 Desk microphone
YH55 Headset

JAYBEAM

D5/2m 5 over 5 slot feed
D8/2m over 8 slot feed
5XY/2m 5 element crossed
S5XY/2m & element crossed
10XY/2m 10 element crossed
5Y/2m 5 element yagi

8Y/2m 8 elament yag:
10Y/2m 10 ele long yag
14Y/2m ele long yagi

PBEM10/2m 10 ele para
PBM14/2m 14 ele para
D8/70 8 over 8 slot feed
PBEM18/70 18 ele para
MBMA8/70 46 ele muin
MEBEMBB8/70 88 ele multi
12XY/70 12 element crossed
4Y/dm element yag
PMH2/70 2-way harness
Q4/2m element yagi PMH2/C Circ. phasing
06/2m 6 alement quad PMH2/2m 2-way harness

NOW LONDON AND
HOME COUNTIES
DISTRIBUTOR FOR
NEC EQUIPMENT

TRANSMITTING
EQUIPMENT
SOLD ONLY TO
LICENSED
AMATEURS

SST T-1 RANDOM WIRE ANTENNA TUNER

All band operation (160-10 metres) with any random
length of wire. 200 watt output power capability—
will work with wvirtually any transceiver. Ideal for
portable or home operation. Great for flats and hotel
rooms—simply run a wire inside, out a window, or any
place available, Toroid inductor for small size: 43" x 33"
% 3". Built-in neon tune-up indicator. SO-239 con-
nector. Attractive bronze finished enclosure.

Only £23.40 including VAT and Carr.

Also: SST T-2 Ultra Tuner £32.50: SST T-3
Mobile Match £13.40

STOCKS HELD:
YAESU MUSEN FRG-7

Now available with FM Detector at
£172.50 incl. VAT

Also for FRG7—FM
Detector Module—Simple fitting—
Full instructions included

£11.50 incl. VAT and postage

FRG7 Analogue still

at £162.00 incl. VAT and Postage
FT227R

£189.00 incl. VAT and
Carriage

ROTATORS

CUSHCRAFT

Ringo Rangar gain ARX 6dB (over 1) ultra low angle rachation, excellent
50 ohm match. Uses 3« 3 in phase and 4 siub. 145 MHz version
approx. 90t Gin, (& 13lbs)
432 MHz approx. 3' 6

ARX2 Ringo Ranger 145MHz
AR23dB Ringo Vert

AR25 QRO AR2

CX1000 29 MHz Ringo

ARXA450 Ringo Ranger 432MHz
ABW144 2m. Big Wheel
ABW12S ABW harness

ASQI 2m. Squalo

BANTEX (Carriage 90p) VAT
122% VHF Whips

BGA FG Zm fibreglass £8.75
T0% 1 7OMHz hibreglass £4.00
144} 5145 FG or 55 £3.50
B5 § 145 MHz GF £6.35
BGA 5SS 2m, s/less steel £8.50
BSU § 432 MHz £5.00
UCL Mid loaded .. £8.00
TLM Trunk lip mount . £6.75
MB Magnetic base £8.50

QM70 Post + Tax paid everywhere

JUST TELEPHONE YOUR CARD NUM
BER OR SEND YOUR CHEQUE WITH
ORDER

(Inc. Carr. & VAT) 70/28 MHz Converter £16.50
Ar20 Light VHF/UHF  £34.00 144/28 MHz Converter £16.50 J )
ARSOLigh VHF/UHF £41.00 | 432/28MHz Converier g22.00 | 01-864 1166 01-422 9585
aht 432/144 MHz Converter ... £22.00
A D e a0 2 | 432.+434/28 MHz Converter £26.00 | MICROWAVE MODULES
£69.00 432 +434/144 MHz Convertet - £26.00 mmgi—'g;ﬂ;si%n;:uémve" ; Egggg
2‘34:‘“::“:“ d“é" E;g'gg 28/70 MHz 2 Watt Solid State Transverter EB2,00 | G355 T00m Ransaar T
HAM Il Hiedvy ity €129.00 | 28/144 MHz 2 Waut Solid State Transverter ... £52.00 | MMC1296/28 23cm. Converter £31.60
2010/220 Automatic £43 50 | BUCCANEER 28/144 MHz 15 Watt Salid Siate WE?%?E’Z‘;“ 23;_27“‘ ?onvorle- Eg;gg
%Oszfmonﬁmgnsmm 4800 | Transverter : £79.00 | \iri5050 50 Mz Counter £66.96
CD562 CDE {up to 2° a"d SCORPION ngh Powc: 28!144 MHe Transuarter £93.00 MMDS00P Prescaler £27.00
15%) 5.00 40/50 Watl 144 MHz Linear Amplifier £45.00 um%)fgzﬂj’zg%%cl\drk}'(:ﬁ{uuer“ ugg.ga
RZ100 Siclle “’ﬂ"'-’ﬂ'ﬂ 00 | COUGAR 144/432 MHz FM Transverter £65,00 | MMIdac/ae70cm; Vaareveior. 13258
COBRA 1447432 MHz FM Transverter .. £73.50 | mMT 144,28 2m. Transverter £88.87
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BRITISH MADE VHF EQUIPMENT

BILE FOURMOBILE
Companion unlls for 2 or 4 metres. They feature Tx, Rx and PSU for 12V
DCinputinasingleunit 12 x 8 x 4° Fu!l‘covarane tunable. AM/FM
Rx with excelient VFO stability even under mobile conditions. Pio-
fessional grade sensitivity AN D selectivity. Crystal controlled AM/FM Tx,
with superb audio quality Based on popular R/T components for ease of
servicing and ready availability of spares. Comprehensive handbook and
low-cost after-sales service. Prices. Twomobile £135; Fourmobile
£121.50 {inc. VAT

We stock the popular NRSEVF-1 2m Rx, with switched 144-146MHz
VFO and 11 xtal controlled channels, ideal for fixed, portable or mobile
use. Buill-in LS, 12V DC operation. £64 inc, VAT, (xtals £2.50 each).
NOW WITH IMPROVED VFO—EXCLUSIVE TO GAREX
g?;ﬁg:lhrme Band Rx [156-162MHz) similar to NRS6 £59.40 (xtals

An sae brings you full details of any of the above. Credit lacilities available
and part-exchanges welcome
NEW COMPONENTS:
Relays 6v coil, 25A contacts, SP make 80p. 2P make 90p
GPO type 3000. 102 coil, pull-in cument approx 200mA. 1M + 1B
contacts, ideal for psu cutout. 80p each, 5+ : 70p,
Integrated circuits: 723 (TOG), 75p; SN76660, 76p; CD4001AE,
25p; NE55S5, 66p: 709 (TO5). 30p: 741 (DIL 8). 30p: 7410, 25p.
Rectilinear pots mulliturn, preset, pc mig.

10, 20, 25, 100, 250, 500, 2-5k, 35p each, any 5+ : 25p.
BNC 50ohm free sockets, 20p each; 12 for £1.46; 50 for £4.90.
Neons Panel mounting, type JHB, Bmm hole. 240V, red, amber or clear;
35p each. any 54 ' 30p, 10+ : 27p.

Miniature, wire end Bp each, 10+ 63p, 100+  4p.
LED’s Panel Mounting, type JH5, 6:5mm hole, red: 48p, green or amber;
72p Any 5+, less 10%.
Logic probe type JH320, £11.95.
Resistor Kits. E12 series, 220 to 1M, 57 values, 5% carbon film, jWor
IW (please s1ate). Replenishments available

Starter pack, 5 each value {285) £2.95
Mixed pack, 5 each §W + W (570) £5.40
Standard pack. 10 each (570} £65.40
Giant pack, 25 each (1425) £13.25

PL259 UHF Plugs + reducer 68p each. 5 +  60p.
50239 UHF Socket panel mig. 55p each. 5+ : 46p.
NICAD RECHARGEABLES—physically equivalent to zinc-carbon
types AAA(U1E) £1.64; AA(UT) £1.15; C(Ull) £3.15; D(U2) £4.94;
PP3£5.20. ANY 5+ : less 10%. ANY 10+ : less 20%.
Slids switches, min. OPDT 18p each; 5+ : 14p. 2 pole 3 position 22p
each; 5+ :18p.
Toggle switches, min. full range SP thio' to 4P C/0/sae list.
GAREX FM detector conversion ready assembled with full fitting
instructions. Tailor made, easy-fit design for AM Cambridge. replaces
squelch board with minimum of other modifications, £6.40. Transistor
Vanquard (AM25T) version with modified squelch circuit, £6.94.
FM/AM facility requires SPCO swiich or relay.
CRYSTALS FOR 10 METRES: (HC25U) 28.500MHz Tx plus
28.045MHz for Rx (455kHz |.F.) make that "C.B.” w/t legitimate £4.50
pair
INTER SERIES ADAPTOR KIT. Super value, up to 40 different
combinations of BNC, UHF, N, TNC & C senes connectors, male and
female. Comolete in PVC wallet. £19.95.
We are stockists of REVCO aerials for VHF—Amateur, ghder, and PMR
band types available
Authorised distributor for J. H. Associates Ltd, professional quality
switches, indicators and special products.
Lists available covering Revco & J. H. products
EX-EQUIP ITEMS (GUARANTEED)
Aerial relays (Pye). 12V coil, £1.30,
455kHz filters (50kHz ch. spal:mg] Hi or Lo impedance, E1.
455kHz AM IF strips ex AM258. with cct. £1.35,
Mains transformers, multitap primaries
345-0-345V 150mA, 5V 2A £4.45
275-0-275V 220mA, 5V 4A £4. 45
Auto 0-100-110-150-200-230-240-250, 200vA £3.6!
HT chokes, 5H BOmA, 4H 240mA, 1-25H 350mA. 1-8H 125mA £1. 55
Butterfly trimmers large 2 x 17-5pf. 2 = 10pf 85p
10-7IFT (valve type) 23" = 3" square double tuned 36p; 2 for46p; 6 !or
95p
Mobile PSU 12V DC input (floating for + or — E) transitor inverter 170,
220 or 380V DC at 180mA, output, fully smoothed, chassis section, sell-
contained, fully wired and tested, with circuit. £5.45
As above, pul parily assembled {as cut out) complete wﬂh all
components. circuit, linish-it-yourselt 4.60

PRICES ARE INCLUSIVE OF UK POST AND PACKING &ND VAT

Mail ardar only. Sola address for orders and enguiries
GAREX ELECTRONICS
7. NORVIC ROAD, MARSWORTH. TRING. HERTS HP23 4LS
PHONE CHEDDINGTON (STD 0296) 668684

6.30pm-9pm AND WEEKENDS ONLY  SAE with all enquines please.
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Digital AN
Frequency Q) S
Meter —

Complete 50MHz kit £54.00 inc VAT, post free (UK)

£

ZN1040E Count/Display IC 8 10 Hardware and Wire Pack 1.45
Integrated Circuit Pack 9.25 Case. Two-lone pve-faced
Displays and Filter Pack 7.78 steel, punched and lettered
Semiconductor and Diode Pack 2,47 (+85p P & P) 5.76
Resistor and Capacitor Pack  3.10 Min BNC Socltets (504€2) 0.65
Logic and Display PCBs 4.84 Min BNC Plugs (5061) 0.70
5MHz Crystal 345 500MHz Prescaler Kit 1.78
Transformer 8-0°VO-5A SPB6318 500MHz IC B.96

(-75p P& P) 248 NE5S92 Wideband Video Amp 1.43
Switches, Knob, BNC'setc. 4.15 DFM Reprint (post free) 0.50

N EW ! Hi-Z Buffer Kit enables DFM to count balow 100Hz
£6:50 (inc P & P)

& — G8czw
d Digital
LR H 7y Voltmeter
Complete kit £44.30 inc VAT, post free (UK)

£ £
ZNAT16E 35 Digin IC 6.48 Hardware and Wire Pack 1.20
Integrated Circunt Pack 5.24 Case, Two-tone pve-faced
Displays and Filter Pack 7.78 steel, punched and lettered
Semiconductor and Diode Pack 2.60 (+95p P & P) 576
Resistor Pack inc cermets 4.64 IC Sockets Pack 1.08
Capacitor Pack 1.568 Transformer (+75p P & P) 2,48
Logic and Display PCBs 2.05 5V Rep, 2 Rect, 2,000uF
Voltage Attenuator Pack 0.68 Cap, Mains SW, Fuse and
Range Switch 6P 4.way 2.38 Holder 3.75
DVM Reprint (post free) 0.38
All prices inc VAT at the dard r
Please add 20p P & P for packs. SAE for full Designer
lists.
Ovarseas—Deduct 8% off these prices. a pproved

83 Lees Road, Oldham OL4 1JW
Tel: 061624 8812

@ ELECTRONICS (OLDHAM) LTD

ATTENTION FT-101, FT-301, TS-520 & TS-820
OWNERS: for unbeatable CW performance we offer as
direct replacements for existing filters, purpose designed
250Hz 8 pole filters—£25.50.

MONOLITHIC CRYSTAL FILTERS, 3 LEAD
HC18/U can size 3dB BW 20KHz, 20dB BW 60KHz, 9.0
& 10.7MHz—£3.70, 21.4MHz £5.20.

CRYSTAL DISCRIMINATORS—avoid the need to
convert to 455KHz. Extract quality audio from the 1st |.F.
9.0 & 10.7MHz £13.50, 21.4MHz £14.30.

TBG-2 Tone Burst Generator £8.00.

SAE please for further data on above, Add 12.5% VAT,

INTERFACE QUARTZ DEVICES LTD
29 Market St, Crewkerne, Somerset.
Tel: (0460) 74433. Telex: 46283

G2DYM ANTI-TVI TRAP DIPOLES

CUT QUT TVI TX-ing and SWL-ing MODELS
SWL, £29.81; 500 Watt or SWL, £41.06
2KW, £46.68; all complete inc. 75 feeder
VAT and CARRIAGE. Send 10 by 7in 12ip s.ae and
3x9p stamps for details. aerial article. test reports, testimonials.
LAMBDA, WHITEBALL, WELLINGTON, SOMERSET
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C&C electronics ¢ .
10 West Park London SE2 4RQ quartz
el crystals

Telephone 01-852 9387

We are now re-introducing our crystals for popular frequencies at the
1974 prices. We can’t promise how long this offer will last so buy now
to take advantage of quality quartz crystals at realistic prices. We also
continue to offar 1-off crystals over the complate range from 30kHz to
216MHz, so for a comprehensive crystal service for amateurs and
professionals alike C&C is the answer,

TWO-METRE FM CRYSTALS Specilication nommally +30ppm —30 10
+60°C. +10ppm at 25°C in Hc6, HC18 and HC25/U holders When ordering
please give crystal’s load capacity and holder or specily equipment in which
crystals are 1o be used.

TX 4 10 406MHz, 6 10 6084MHz, 8 10 B12MHz, 12 10 12117MHz. 18 10
18 25MHz RX 102510 104MHz, 11110 11-28MHz, 14-81 10 1504MHz 44 43
1o 45 10MHz. 51-56 10 52 24MHz

PRICE £1.95

CRYSTALS FOR JAPANESE TRANSCEIVERS 2 METRES AND 70cm
Crystals supplied to the above specifications for your 2 metee and TOcms
transceivers, i not covered by the above category. Delivery fout to five weeks
ANY FREQUENCY INCLUDING MARINE CHANNELS PRICE £2.25

PYE POCKETFONE RECEIVE CRYSTALS
HC18/U between 84:46 and B4-86MHz + 10ppm a1 25°C. Delivery four 1o five
weeks. PRICE £2.50 (TX crystals £1.96)

CONVERTER CRYSTALS IN HC18/U

If not in stock delivery normally four to five weeks

1 OFF CRYSTAL PRICES

Fundamentals
G Price
1 0-030t0 0-099MHz 100ppm  £14.25
2 01000 0-369MHz 100ppm £9.76
2 037010 0-730MHz 100ppm 10.00
a 073110  1-499MHz 100ppm £9.75
5 1500t0 1:999MHz 30ppm £3.45
6. 200010 3999MHz 30ppm £3.00
7 4000t 20:999MHz  30ppm £3.85
8. 2100010 24 000MHz  30ppm £3.25
3rd Overtones
2100010 63000MH:  30ppm £2.85
5th Overtones
10 60000 1o 104-999MHz  30ppm £2.95
1 105000 to 119-999MHz  30ppm £8.25
12 120-000 to 130-000MHz  10ppm £12.00
5th, 7th and 9th Overtones
13 130001 10 216 000MHz  10ppm  £20.00
Unless oth: d fund: Is will be hed with 30pi load

capacily and overtones for series resonance operations.

HOLDERS 30kHz to 200kHz HC/U, 170kHz to 196/ 000MH2 HC/U, 4000 10
216:000MHz HC18 or HC25/U. Prices on appl 1 lor other hold

DELIVERY: Groups 1104, 12 and 13 - six to eight weeks
Groups 5 1o 11 - four to live weeks
Please state holder required when ordering,

DISCOUNTS

5% mixed lraquency discount for five or more crystals within any price group. For
orders of same fraquency and specification discounts start at five off in groups 1 to
4,12 and 13, In all other groups discounts start a1 10 off, Special rates for bulk
purchase schemes including free supply of crystals for UK repeaters

EQUIPMENT SUPPLIERS

96:0000. 101 0000 and 116:0000MHz in stock PRICE £2.95
TONE BURST AND IF CRYSTALS IN HC18/U
T 168MHz for 1 750kHz and 10-245MHz for 10-7TMHz IFs PRICE£2.25 For EXPORT or radio

27MHz CRYSTALS IN HC18 or HC25/U

ons, small PRICE £1.50/crys-

tal. For larger g

Please note we can supply crystals ble for VHF

£2.95. 1000kHz in HC6/U. PRICE £2.80.

worries and pay in STERLING. 107 off same frequency. PRICE £1.10/crystal
LOW FREQUENCY STANDARDS (&% VAT) 100kHz in HC13/U. PRICE

s. Save delivery

, price on app

MINIMUM ORDER CHARGE £1.50
All pru:es include puslage to UK and Irish
fo ial,

Crystals
manne use elc.

to any

mobile radio or State

equ:pmenl!spacnhcanun when enquining. Please send postage stamp with all

PRICES ARE Ex VAT PLEASE ADD 123% UNLESS OTHERWISE STATED

enquiries,
CRYSTAL SOCKETS HC6/U and HC25/U PRICE 16p
WEDN ES DAY MODULAR ELECTRONICS
WEDNESDAY
95 HIGH STREET, SELSEY, Nr. CHICHESTER, SUSSEX.
DISTRIBUTOR FOR THE PRODUCTS OF SOLID STATE SCIENTIFIC INC.
Type Specification Freq Price | out 2Bv. only £3.25 4+ VAT
+VAT 8% | Texas 3rd Generation MOSFE! 3N204. Elect same
2N4427 1W 10dB 12V 175MHz E£0-84 | 40673 with vastly benter Noise Fig. Used in PA1.
2ZN3866 1W 10dB 28V 175MHz E0.78 | £1.20+8%.
2NG6913 2W  7dB 12V 470MHz £1.40 | Small Signal Ttanmstus 8% VAT
2N3563 256W SdB 12V 175MHz E0.95 | 40673 65p. BFS28 90p. 202369 15p. BC107 12p.
2NGOBO 4W 12dB 12V 175MHz £4.00 | and a1 Bp + 12:5% BC149, CIL108
SD1143 10W 1048 12V 220MHz £€5.70 | Dual VHF/UHF FET E420 (Dual E300) in-house No.
2NE0B1 15W 63dB 12V 175MHz E5.50 | Ideal for Mixers, etc. With Data £1.00 4 8% VAT.
2N60B2 25W B20B 12V 175MHz E7.50 | 1N5139 varactor, 7pf (4V) 5W max. in. Wire-and
2NE0B3 30W 57dB 12V 175MHz E£8,40 | 55p+ 8% HpSOB2-3080 UHF. Pin 65p+ 8%
2NGOB4 40W d4:65dB 12V 175MHz £11.10 | Antenna Relays. Mag. Dev. 951-170-12V S0ohm
RF2127 70W 66dB 12V 175MHz £23.50 | good 10 1296MHz RG43 cable entry. Sull at £6.75
SI'}'IO19 5100W 60dB + 28V 175MHz E1B.70 | + 8% 33% inc expected soon.
NEG90 10W 52dB  13:6V 175MHz E£4.70 | HEATSINKS. Single sided REDPOINT VAT 8%
2N559'| 25W 4.4dB 136V 175MHz E6.B0 | 4Y1 4.5 deg C/W 4" x 2:36" £0.70.
2NE944 2W  9dB 12V 470MHz £5.40 | 6M1 2.6 deg C/WE" x 369" £1.10.
%zgag 45\:‘\! gg 1%3 :;gmnz E;g Post 25p on heatsink ONLY, due weight
1 3 : 50 | COMPONENTS. VAT 12:5% unless markod
SD1136 10W 55dB 12V 470MHz EB.40 | pay) pTEE 7mm Trim C 1:5-9pf o 2-18pf 18p.
SD1088 25W 68dB 12V 470MHz £16.45 Mullard 7mm Trim C 1-6pf 15p
SD1089 40W 43d8 12V 470MHz £19.50 Sutplus 10mm Trim C 2_5_25‘“‘3 9
§N51 79 Gen. purpose amp. FT =900MHz £0.72 TETFER PTFE (UHF) 2-10pf only 259
N5031 UHF amp NF 251 500Mbz -, 15 | CERAMIC 7mm Trim C 35-13p( 7p.
BEXBY UHF amp FT 1100MHz TO72 £0.90 | S5 on e et oed ) EL‘:,‘?,"::F poveriop,
BFY30 UHF amp FT 1000MHz TO72 £1.00 Min. RF Chokes 0-22. 0-33. 20, and 1000ph all at
TRW Super Low Ngise T Pack (same | 12pea+12:5%.
BFR90/91) FERRITES. Mullard. FX1115 1 hole 4p.
TP393 2:0dB NF at 500MHz £2.00 | FX1898 6 hole 10p. FX2049 2 hole RF trans 10p all
TP‘QQ‘IO'I Ezdﬂ NF at 500MHz Eg.;g 8% VAT
BFRS0 3.2dB NF at 1250MH2 ; PLUGS AND SOCKETS, (Coline) all 8% VAT
BFR91 2:5d8 NF at 1250MHz £4.00 | BNC 500hm Plug 58p. BNC 1 hole Socket 55p.
Signetics "D MOS SD306 Enhancement Mode | UHF Socket Silver Plate 50239 49p.
MOSFET 1 5dB, 144MHz, CCT, Data £2,00 | “N" Plug for 1" coax 50p.
Surplus. Equiv 2N5947 CATV amp FT 1200MHz | INTEGRATED CIRCUITS. VAT at 8%
High gain W diss In-House Coded £0.70 | MC12013 - 10 prescaler £10.50.
2N5642 TW in for 10W out 13-8v, or TWin for 20W | MC1495L £1.75. MOS 4001 18p.

Telephone: Selsey (024-361) 2916

Ggcas

CAPACITORS. 125% VAT. 1000pt disc. 200pf
disc. 33pf disc, all 2.5p.

Feedthr Solder 1000p1, 50pf, all Bp.

UHF Micadisc 33 and 22of all 8o.

FINISHED EQUIPMENT. VAT IS 12.5% on all.
2METER RF AMPLIFIERS (in line) 13-8V supply.

ME.FM 15-1 for 2200G min 13W out 35+
ME.FM 15-2 for 2200GX min 13W owt £35+
ME. 202-25 for ICOM 202/216 25Wout  £37+

ME. LIN 40. 40W out 910 13W in £40+
PA.7. Superpreamp 3N204 MOSFET
2METER AF POWER MODULES (tested) 138V
PM2-10 10W for 0 4W 13 6dB £15+
PM2-16 15W for 1'3W 10648
PM2-25 25W for 3 3W 8- 5dB

£16 +

£17.5+
70 Cm RF POWER MODULES :tesled} 133V
PM70-4 0-4W for 4W 10d8 5+
PM70-10 2 5W for 10W 6dB E1675+
PM70-10a 1-8W for 10W BdB £17.75+
NEW in-line RF modules 144MHz with RF
Changeover. 80 x 100mm
CMP10-1 1W lor 10W or 2W for 12W FM

only £22.

CPM15-1 1W for min 13W Typ 15.55B/FM
£

CPM25-3 3W for min 20W Typ 25.S5B/FM

+
PA-U1 70cm Preamp. 11dB with Ni 2-4dB £6.50+
PA-U2 70cm Preamp. 12dB with Ni 2-0dBE7.50 +
56mm square. Boxed BNC add £4.50+ VAT,
FINISHED Prescaler - 10 Board. 30mv in mt 432
Max freq 500MHz + BV — Ve E supply £20+ 8%
Supplied boxed for Extra £6.00 4+ 8%
CONVERTERS. 70CM N F 2:5dB gain 30dB
IF. 2B or 144MHz BNC injout £27 412:6%
Postage: 35p up to £20 value Above £2l'.i add
1.00 for post/insurance. Minimum order £1.50,
5'3 VAT tree export £15. B/CARD or ACCESS over
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NEW LOCATION—SAME SERVICE

From our new location near the South Coast and just 1 mile from the main A24 we are now ideally
situated to serve the needs of the South coast amateur.

FDK range of VHF gear
ASP antennas

YAESU FRG7 Rx

MINI PRODUCTS antennas
NAG 2m linears

DENTRON HF linears

STOCKISTS OF

SCS 2m and MF mobile linears

POLAR ELECTRONICS linears/transverters
MICROWAVE MODULES equipment

HY GAIN antennas

CDE and STOLLE rotators

WATERS AND STANTON full range

The Bowries, The Street, Thakeham, Pulborough, W Sussex.

EVER CHANGING STOCK OF SECOND-HAND GEAR
BARCLAYCARD—ACCESS—HP—PART EXCHANGE

Demonstration facilities available . Callers by appointment

BREDHURST ELECTRONICS

Tel: West Chiltington (07983) 3056

AMBIT international—fhe radio coniponent source
Listed here is a selection of popular components for the radio
constructorfenthusiast. Our latest catalogue includes more In-
formation on our AM/FM tuner modules—with all those hard-to-get
bits, like coils, filters, trimmers etc.

TOKO coils: Ambit now holds over 200,000 in stock

AM IFTs for 455/470kHz 1st, 2nd and 3rd £0-30
FM IFTs for 10-7MHz Also detectors £0-33
Ratio discriminator coils for 455kHz or 10-7TMHz £1-35
Tunable chokes of 2, 35, 7, 11-8, 23, 36mH £0-33
S.18 molded VHF coils: 0:09, 6:12 and 0:18:H ex-stock £0-33
Special molded spiral formers with two slugs and can £0-25
Various RF and oscillator coils—see catalogue for details.

TOKO FILTERS: Low cost and high performance
MFH41T/MFH7IT 4 or TkHz Bandwidth, 455kHz mechanical

fllters with matching transformers £1-95
CFT series ceramic filters for 455kHz 6 and 8kHz BW £0-55

2kHz 6 element mechanical filter for 455kHz SSB Tx/Rx—'MFL" £9-95
FOIL trimmers—Mullard and Dau types

1-8pF, 3-30pF, 7-45pF in 7-5mm diameter: 18, 23 & 26p resp.

7-80pF 10mm diameter type £0-28
VARICAP DIODES—VHF and MF/HF wide range tuning diodes

BA102—30p; BA121—30p; BB104—45p; MV AM2—£1-35

NEW MVAM125: 20 to 400pF with 25V bias available in singles or
sets for multi stage tracking 90p each, 3 for £2:65.

ICs for Radio: The best and most recent popular types:

HA1197 AM system, though suitable for SSB and NBFM

IFs. 80dB AGC, meter stable to use £1-40
HA1137 FM IF system sim to 3089 with better mute £1-95
TBAG51 Linear RF/IF gain block with AGC £1-81
TBA120 FM detector block with gain £0-75

Plzase remember to include VAT (usually T2-5% excepl where marked ") and our
flat rate 22p P&F charge. Catalogue 40p inc. Please accompany enquiries with an
SAE. Price list leaflets available FOC with an SAE.

2 Gresham Road, Brentwood, Essex, CM14 4HN
Telephone (0277) 216029 after 3pm if possible—tnx.

YOU OWE YOUR RIG
A GOOD ANTENNA'!

The World-famous JOYSTICK VFA (Variable Fraquency Antenna)
SYSTEMS continue to prove their worth in many amateur stations
worldwide and in Government communication. Tunes continuously
0-5/30-00MHz and can be installed in any location. Comes in easily
assembled form, carriage paid, 123% VAT included. Glowing testi-
monials from many users on our files.

£36.00

SYSTEM “A’ 250w. p.c.r. OR for the SWL
SYSTEM °J’ 500w. rer. {(improved ‘Q° on ranaiva}£42.60
PARTRIDGE SUPER PACKAGES

Complete Radio Stations for any Location

All Packages feature the World Record Joystick Aerial (Sytem ‘A’),
with 8ft feeder, all necessary cables, matching communication
headphones. Delivery Securicor our risk. ASSEMBLED IN SE-
CONDS| BIG CASH SAVINGS! ‘

PACKAGE Nﬂ. 1 . As above with R.300 RX.

SAVE £17.281 £210.55
PACKAGE No. 2. is offered with the FRG7 RX.

SAVE £12.211 £195.00
PACKAGE ND. 3 Here is a lower-price,
high-quality package, featuring the LOWE SRX30,
with all the Partridge extras. SAVE £12.211 £177.00

RECEIVERS ON LY, inclusive delivery etc.
R.300 £184.50 FRG7 £162.00 SRX30 £146.25

For further details, send 9p stamp.
You can phone our Access or Barclaycard number, ring 0843 62536
{or 62839 after office hours.)

BOX 6, PARTRIDGE ELECTRONICS LTD

Partridge House, Prospect Road, Broadstairs, C10 1LD

63CED (Callers by appointment) Gsv FA

3568
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+* AMATEUR RADIO

gno? e’ EXCHANGE

e s Proprietors: Brenda Aptaker, Bernard Godfrey (G4A0G)

"

e
N

Buying or selling, we invite you to come and look over the extensive and ever-changing stock of
secondhand equipment inour shop on the corner—major items and accessories. And, if it’s new gear
you are after, we are stockists of (among others) Yaesu, lcom, FDK, Standard. Microwave Modules,
QM70. KW, Antenna Specialists and Bantex.

So, come and see us first. Even if you don’t buy, you'll be glad you did . . . because there's always a
warm welcome, and a cup of Brenda’s coffee!

IN STOCK—THE NEWEST AND THE BEST

(Left) Quite simply, as Yaesu say, the Ham's Dream!
FT-9015D from £699.00 inc. VAT.
(Right) The very latest HF Mobile Transceiver. FT-7.
£309.00 inc. VAT.
Also available. Linear Amplifier (200W PIP, linear)
FL-110. £124.00 inc. VAT.

PHONE FOR DETAILS OF CURRENT STOCKS — NEW AND SECONDHAND — AND OPENING HOURS, CLOSED WEDNESDAY

EASY TERMS UPTO m CREDIT SALES ﬁ INSTANT HP FOR
3 YEARS BY TELEPHONE LICENSED AMATEURS

So easy for Overseas Visitors—just seven stops from Heathrow

2 NORTHFIELD ROAD, EALING, LONDON W13 9SY. Tel:01-579 5311

A small selection from the free Heathkit catalogue.
Cwwir ] "

Receiver

Sensivily - 035V ot 10dBS « NN

for 558 operalion

Oulpu! Impedance B.ryspeaker and high
impedance headphone

Spunious Response: Image and IF |

Send for your copy now.
This is just a small selection
from the Heathkit Catalogue -
packed with more than 200
top quality kits for radio and
electronics enthusiasts.

rejection - 50dB HW-101 de-fuxe 5 band hransceiver
Transmitter £361.13 inc. postage.
DC Power Input SSB 180W PEP (normal HP-23B fixed station AC power supply for IM-4190 NEW bi-directional Ki
voice, continuous duty cycte) CW 170W HW- 101 £53.82 inc. postage Wattmeter £69.51 inc. postage
F&U[’I}altlrl'y[;:;[l[}: 00, 80- 150 HP-13B mobile power supply for HW-101 HD-1426 Field strength meler FREE{;IQ:!U‘:RH
o N N.80-1% : atala 3
ol £.82.36 inc. postage £11.04 inc. postage 40 pages Dackedj[ logye.

Witk C&
General 5 - §__§— R QN _R._§ - § _§ B _§_- . § i} Over 200mpqua! ith Colour
Frequency Coverage: 80-10M amateur Se

Freq nd for your free Heathkit Catalogue! ity kit
rands.

Frequency Stability 100Hz hr diift after I To:Heath (Gloucester) Limited, Deparimentrcaze, Bristol Road, Gloucester GL2 GEE. I

45 min watm up from normal ambient Please send a copy of the Heathkit Catalogue. | enclose 11p in stamps to cover postage only.

hu';d'f‘f”‘-‘ ency Resonese- 350 1o I N.B. If you are already on the Heathkit mailing list you will automatically I

1 g A I receive a copy of the lates! calalogue withoul having to use this coupon. smmger i
: The world's

|M'419‘0 I biggest producers

Power Ranges Forward, 30,75 and 300W Nami of electronic kits.

full scale Retlected; 3.7.5 and 30W full l ame

scale

Frequency Range 100Mz to 1GHz Address

Impedance 500 l

Accuracy « 5% of farward ranges

+ 7.3% ol eflected ranges L — . e S ) ) S S B RS O P e

Size 4 5mn(H) x4.25m (W) x 4 6m (D)

There are Heathkit Electronics Centres at 233 Tottenham Court Road,
London (01-636 7349) and al Bristol Road, Gloucester (Gloucester 29451).

Power Requirement 9V ballery (PP3)
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HIRE! BUY! or HP!

Two metre and 70cms
Receivers/Transceivers, etc, by
MICROWAVE MODULES, ICOM, FDK.

ASP ANTENNAE FOR 2 METRES AND 70
CMS MOBILE, from £6.62

EXAMPLES:

IC-240 2 metre mobile Tx/Rx fully synthesised, NO XTALS to
buy. Simplex, Duplex, Reverse Repeaters, Auto Toneburst.
TO BUY: £179.00

TO HIRE: £14 per month for 12-month penod.

HIRE PURCHASE: Deposit £36. Over 12 months £13.64 per

onth,
TOTAL PAID=£199.70
QOver 24 months £7.69 per month.
TOTAL PAID =£220
ALL PRICES INCLUDE VAT. SEND SAE FOR HIRE
CONDITIONS

SECOND-HAND BARGAIN CORNER
IC22A. 10 channels auto Toneburst. A fine mobile Tx/Rx, 2
metres, £120.

MICROWAVE MODULES TRANSVERTER 144 metres to
70cms=£125

MULTI-11 Auto Scan Mobile 2M Tx/Rx =£165

QUARTZ 16 2 metre Mobile Tx/Rx=£135

All from
BOOTH HOLDINGS BATH
6 Golf Club Lane, Saltford, Bristol BS18 3AA

Telephone

Saltford (022-17) 2402 Lendon (01-723 3167)

After 7pm for G3NXU (B. Daytime for GB8DPH (T. A.
Booth) Booth)

Windsor (075-35) 61767 Bristol (0272) 712730

After 7pm for GBDPH (T. A. After 7pm for G3XOD (R.
Booth) Horsman)

INCORPORATES HAM HIRE AND RENT-A-RIG
MEMBER OF TAFA

“Mosley”—the tested 2Tatons
and proved Antennae roees

Send for HANDBOOK containing full details of Antennas and
other technical information. 33 pages 50p. Refundable upon
purchase of Antennas.

SOME ANTENNAS
Mustang 3 Elements, 10, 15 and 20 metres .. £118.00
TA-33 Jr. High power Model incl. Balun
3 Elements, 10 15 and 20 metres .. £108.00

TA33Jr. 3 Elements, 1015 and 20 metres .. £95.00
TA32 Jr. 2 Elements, 10, 15 and 20 metres £64.00
TA31Jr. Rotary dipole, 10, 15 and 20 metres  £40.00
ELAN 3 Elements, 10 and 15 metres .. £76.00
TD-2 Trap Dipole, 40 and 80 metres .. E33.00
TCD-2 Trap Dipole. 40 and 80 metres
compressed £40.00

V-3Jr. Trap Vertical, 10 15and 20 me1res £29.00

Atlas Trap Vertical, 10, 15, 20 and 40 metres  £50.00
SWL ANTENNAS

SWL-7 Dipole 11, 13, 16, 19, 25, 31 and 49

metres . £27.00
RD-5 Dipole 10, 15, 20, 40 and 80 metres  £27.00
Orbit Vertical 11, 13, 16, 19, 25, 31 and 49
metres .. . £45.00
Prices correct at time of gmng to press
MOSLEY 2
196 Norwich Road,
ELECTRONICS
LIMITED New Costessey,
Administrative Address Norwich NR5 0EX
only ENGLAND

(All antennas available ex works carriage and VAT extra)

T.D.S. 2-METRE PRE-AMP

Everyone knows how good the SD 306 is. By incorporating this device
into dur pre-amp we can offer you superb cross modulation
perfarmance together with a low noise figure.

TYPICAL SPECIFICATION

Noise figure:- 1.6dB — Gain 22 DB — cross mod 1% with 100mV
interfering signal — Size 1.7"" x 1.1" x 0.5" — Power 3-15V [negative
earth) Price £6.50,

PIP TONE

For SSB Dx ops. Meets home office requirements (see QTC Rad. Com.
Feb. 78).

Small PCB only £4.95.
C.W.0. Mail order only — 30p p.&p. on all orders.
T.D.Services, Ruislip, Middx,

FM CRYSTALS - prompt sarvice
2 metre Channel 518 (145:450) now available from stock
Tx ranges 4, BMHz in HC6/U: 6, 12, 18MHz in HC25/U
Rx ranges 10, 44MHz in HCG{U 14 44, 52MHz in HC25/U
Other channels available in same ranges.
S0 (145:0), 58 (145:2), 516, 520—25 $32 (145- B) R1-R8
T0em Channels SUS, SU20. RBO, RB2, RB6, RB10, RB14
12MHz Tx and 84MHz Rx in HC18/U (Pocketphone)
24MHz Tx and 34MHz Rx in HC25/U (Slarpnnne_}
Inclusive price £2.90 each 10% discount on 10 ar more

Made-10-order crystals 2-105MHz 30ppm £3.60 each, del. within 6 weeks,

HARTLEY CRYSTALS  "¢i5s 5634007

Giro 35 563 4007
Green Lane, Milford, Godalming, Surrey GU8B 5BG

c B ELECTRONICS s

UNIT 3, 771 ORMSKIRK ROAD, PEMBERTON
WIGAN WN5 8AT Phone Wigan (0942) 216567

THE BEST IN THE NORTH-WEST

The people with a wealth of technical aupenence and
know-how relating to t radio t . re-
quiremants and sanm:mg, who will always ha pleased
to advise and assist in all respects whether itbe sales,
service or information.

HOW TO FIND US

From M6 Junction 26 follow signs for Wigan A577. At first
traffic light (T junction) turn right towards Wigan. At next
traffic lights you are there BUT turn left, then 10 yards turn
right BY CO-OP (Telephone kiosk) and shop is slightly to
your right, Plenty of parking space. Distance from motorway Y
mile

From Wigan follow A577 for Skelmersdale to traffic lights at
Pemberton (Ye Olde White Swan Hotel on yourleft). Turn right
then 10 yards and right again by telephone kiosk. Distance
from Wigan 2% miles. Closed Wednesday

AT LIST PRICES MICROWAVE MODULES
R ANTENNA SPECIALISTS
EL§CTRONIC DEVELOP- S5.C.S. LINEARS AND PREAMPS
MENTS

J. BEAM LTD EMOTATOR ROTATORS
o

BELCOM Part oxchanges_walcornu
5.5 H.P. and credit terms

M.
WESTERN ELECTRONICS e
F.D.K. S.A.E. all enquiries
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194a NORTHOLT ROAD
AMCOMM SERVICES SOUTH HARROW,
MIDDLESEX, ENGLAND

Tunes out SWR on any coax fed antenna as well as random wires.
Works great on all bands (160-10 metres) with any transceiver
running up to 200 watts power output.
Increases usable bandwidth of any antenna. Tunes out SWR on
maobile whips from inside your car
Uses toroid inductor and specially made capacitors for small size:
531" = 23" x 21". Rugged, yet compact, Attractive bronze finished
enclosure. SO-239 coax connectors are used for transmitter input
and coax fed antennas, Convenient binding posts are provided for
random wire and ground connections,

ONLY £32.50 ine. VAT and carriage

SSTT-3 IMPEDANCE TRANSFORMER

Matches 52 ohm coax to the lower impedance of 23 mobile whip or
vertical. 12-position switch with taps spread between 3 and 52
ohms. Broadband from 1-30 MHz. Will wark with virtually any
rransceiver—300 watt output power capability. SO-239 con-
nectors. Toroid inductor for small size: 23" x 2" x 23". Attractive
bronze finish.

ONLY £13.40 inc. VAT and carriage

GUARANTEE All SST products are guaranteed for one year

ONLY GETTING HALF
RESULTS FROM YOUR
FT.200, FT. 101/B/EE/E7

Ask for our FT.101 “Bits & Pieces' and mod. list or details
of our G3LLL RF Clippers—FT,101 £48 inc. VAT, FT.200
£49.50 inc. VAT.
G3LLL's RF CLIPPER

+“ More receive gain & selectivity 4 Terrific audio punch 9 Simple
to fit % On approval service (send 6-week post dated cheque)
Cash, Access or Barclaycard s Free Shure 201 Mics or half price
444 Mics with clippers 10 UK stations s

YAESU EQUIPMENT ON DEMONSTRATION—OUR CLIPPERS SELL WORLD WIDE
HUNDREDS ON AIR IN USA
MORE PART-TIME OVERSEAS AGENTS WANTED—ALL
COUNTRIES
HOLDINGS PHOTO AUDID CENTRE
39/41 Mincing Lane, Blackburn BB2 2AF. Tel: 59595/6

RSGB PUBLICATIONS
MAPS, CHARTS, SUNDRIES, ETC.
LES HAWKYARD, G5HD
100 SHIRLEY HIGH STREET SOUTHAMPTON, SO1 4FB
TEL. 773378 9-5.30 WEEKDAYS

SAMSON ETM-3C KEYERS

Professional-grade C-MOS keyers built for dependable Manne & Commercial
use wotld-wide—Backed by Spacemark service
Only 1A battery idling current! ETM-3C, £63.88

ETM-4C MEMORY KEYER—Has ETM-3C featwes plus 4 separale
memaries (2 combinable). Erase/Rewrite memories as often as desired. Send
CQs et just by pressing a button!

JUNKER PRECISION HAND KEY. £29.75

BAUER SINGLE-PADDLE KEY UNIT. £10.85

88mH TOROIDS for rity, cw, sstv, lilters, 90p each

SSB 90" AUDIO PHASE SHIFT NETWORKS. octal based

All prices postpaid and include 124% VAT. Please send stamp with all

e spACEMARK LTD.

THORNFIELD HOUSE, DELAMER ROAD. ALTRINCHAM.
CHESHIRE
(Tel: 061-928 8458)

JAMES & MARTIN ELECTRONICS LTD
Staines Road, Feltham, Middx.
PROTOTYPE AND PRODUCTION METALWORK
Specialists to the Electronics Industry. Panels, chassis and sheet
metal details. Milling, turning, drilling. Machining in all metais
and plastics. G3VVB.
Tel. 01-570 3127 05 Ref TQ 113748
Plant list on application

FROM GEMWW
URA43 COAX - 50 ohms @ 13p per M. pp 23p per M
URSS GDAK 50 ohms Miniature Nylon @ 5p per M, pp ip per M
100m Eq Wire - 5m x 20 colours, stranded, £1 30,
300 Mixed RESIS'I'OIIB Carbon film for £1.20 post 50p
75 ohm - High quality low loss TV Coax @ 15p per M, post 2ip per M
300 ohm - Twin nbbon Feeder @: Bpper M, post 13pper M
REVCO Prof | Solder Suck £6.00, post 60p. 10 mixed new
Miniature Xtals, my choice, for £1, post 'IDp SAE for full lists of Xtails & Cables
W. H. WESTLAKE, CLAWTON, HOLSWORTHY, DEVON

RADIO COMMUNICATION April 1978

TMP ELECTRONIC SUPPLIES

SHOP
NOW OPEN

9.30am to 5pm daily, early closing Tuesday at 1pm. Sat 2.30pm
Full stock of all SMC equipment, Yaesu etc, at

BRITANNIA STORES, LEESWOO0D, MOLD,
CLWYD, CH7 4SD

Tel: Pontybodkin 846 STD 035 287
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CLASSIFIED ADVERTISEMENTS

Private advertisements 15p per word, minimum £3.00.
Trade advertisements 25p per word, minimum £5.00.
Box Number 75p extra to wordage or minimum.
Semi-display 1/12 page (18" x 3) (35 x 76mm) £21.00.
1/16 page (3" = 3") (22 x 76mm) £15.00.
Please write clearly. No responsibility accepted for errors.
Latest date for acceptance—1 st of preceding month.
All classified advertisements must be prepaid.
Copy and remittance to: C. C. LINDSAY,
2 Leyburn Gardens, Croydon CRO SNL. Tel: 01-686 5839.
Members’ Ads must be sent to the Editor at Chelmsford.

FOR SALE

G.I. AMATEUR SUPPLIES GI3ZIA for Trcwrs, Rx, Tx, Antennas,
Mics, etc. Trade-in's welcome. Large stocks at 10 Church Street,

Enniskillen, N. Ireland. Tel: (0365) 22955.

QSL CARDS, LOGBOOKS. Samples 9p. Beauprint (G30YI)

Meltham Road, Honley, Huddersfield.

QSL CARDS, printed to your own specification on white gloss cards

gend SAE to Caswell Press, 11 Barons Way, Woodhatch, Reigate.
urrey.

QSL AND LISTENERS’ CARDS. We offer a range of styles and

prices, all on quality card and at short delivery. SAE for samples.

G3VZF, 5 The Close, Radlett, Herts.

YAESU FT dx 560, 560W pep Transceiver with 160m, unmarked,

£225 ovno. YD844 mic, £10.4 = 512 bit programmable iambic keyer,

sae details, £60. Glaser, G3ZEN, 18 Buckingham Street, Brighton,

0273 23290.

MORSE CODE SELF-TUTOR, January Radcom, PCB available.

SAE details. Rees (G4ElJ) 17 Finch Road, Chipping Sodbury, Bristol,

BS17 6JF. Chipping Sodbury 314243,

35 WATT., 2m AMPLIFIERS. RF switched, filtered output. Rx
amplifier included. Power units available, £52 inc. HIGH ‘Q° FILTERS,
GBU \é'\FATT (not 10W as Feb. ad.) 2m and 70cm, £19.50 inc. QTHR,
RCA VALVES, NEW BOXED, 6146A £4.95 each; 61468, £5.95
each, Matched pairs, 50p extra. Prices inclusive. By return post. A. E.
White, G3HCU. Tel: (Dorking) 0306-730 215.
HBOCV 2Zm & 70cm BEAMS Mk Il improved version only £5.50 inc.
g%rriage, SAE details. Amtest, 55 Vauxhall Street. Worcester, WR3
A
TIP31C POWER TRANSISTORS. 100V, 40W, new stock c/w
hardware, 38p each, 6 for £2. Mammoth Electronics, Larkfield, Debden
Road, Newport, Essex.
STORNO SPARES AND 2m FM SETS., junk prices. S20crystals. £3
pair. Controls, connectors, PB's, filters, UHF Starphone, vavacior
triplers. SAE GBAKA, Reading 332582

WANTED

SERVICE ENGINEER
& SALES ENGINEERS
REQUIRED

In consequence of our continued and successful expan-
sion in the retail and wholesale fields of amateur and
commercial communications we are once more looking
for new staff to fill the above posts.

In addition to a sound general knowledge of amateur
radio communications equipment — Service Engineers
should have either considerable practical experience of
servicing electronic equipment or appropriate technical
qualifications — Sales Engineers should have a sound
knowledge of electronic components, preferably within
the retail trade and some practical servicing experience.
Theideal candidate will be a licensed amateur, be keen to
work at his hobby, have a friendly manner, a spirit of
willing co-operation and a desire to maintain our high
standard of service and customer relations. We are
looking for enthusiastic, cheerful, hard-working people
who would enjoy being part of a busy “go-ahead”
company.

Please apply in the first instance by telephone to
HQ at Totton (04210) 7333

South Midlands Communications Ltd
Osborne Rd., Totton, Southampton, Hants S04 4DN.

VACANCY

Active amateur or advanced SWL to operate our mobile radio division
including installations/sales, Ability to supervise staff training schemes
and participate in sales of all amateur radio equipment essential.
AMATEUR ELECTRONICS, 508-514 ALUM ROCK ROAD,
BIRMINGHAM, 8. Tel: 021-327 1497 /6313.

GOOD SECONDHAND EQUIPMENT ALWAYS WANTED.
Come to Amateur Radio Exchange for the best deal. 2 Northfield Road,
Ealing. London W13. Tel: 01-579 6311

MINT, FACTORY CONDITION, COLLINS 'ROUND EMBLEM",
Type 30L-1. Also 312B-4. Sell Datong FLI, £35. Drake R4C, boxed,
used one hour. Box 166 RSGB, 2 Leyburn Gardens, Croydon, CRO
BNL

ATTENTION ALL FRG7 OWNERS

Fit one of our DIGITAL DISPLAY UNITS FDU 7. Reading out 1o 1 kHz
making one of the finest receivers even better.
(Full fitting instructions supplied.)
Also we make three models of R.T.T.Y. Demodulators (TU)
HBS 1. Amateur Receive only New Tones.
HB5 2. Amateur Receive plus AFSK FSK
HBS 3. Commercial, 170425850, Old Tones.
{All complete. Tested and Guaranieed)
(Nett Price: EX WORKS inc. postage)
FDU 7 ; v A .. £34.95

HB5/1 ; .. £45.50
HB5/2 X . , : .. £52.50
HB6/3 g : o “ : .. £48.00

(CW.0. Cheque or ACCESS accepled)
Just telephone your card No. in 1o us

B. BROOKES ELECTRONICS
69 LEICESTER STREET, NORWICH, NR2 2DZ Tel. (D603) 24573

ADVERTISERS INDEX

ABC Electronics Lid ..356 James & Mamnlid .. .. ..361
Aero & General Supplies .. .. 346 Johns Radio . ce .. 348
AJH Elactronics . Covertv KW Amateur Radio Products .. 350
Amateur Electronics .. .. 280/1  Lee Electronics TN
Amateur Radio Bulk Buying Lowe Electronics .. .. .. 270/3
Group .. . 3 Coverii  Microwave Modules Ltd .. 354
Amateur Radio E:changa v 359 Modular Electronics . g .. 357
Amateur Radio Shop i 288  Mosley Electronics Ltd 360
Ambit Imernational .. .. .. 358 Wm. Munro (Invergordon) Lid .. 353
Amcomm Services 356 & 361 Partridge Elecwronics Led .. .. 358
B. Bamber . i 364  PM Electronic Services .. .. 348
Booth Holdings 8ath . .. 360 QM70 Elecironics Lid .. .. .. 350
Bredhurst Electronics .. 358 RedioShack .. .. .. .. ..289
B. Brookes Electronics 362 AT & | Electronics o s 348
Cambndge Kits e 347  SEM Elecironics e 40352
Catromcs Lid N .. .. Cowverir  South Midlands
CB Electronics . : 360 Communications Lid 274/6 & 362
C & C Electronics . 357 Spacemark Ltd v .. 381
HamyCollins .. .. .. .. ..354 Siandard Communication
Datong Electronics .. o Y ] Laboratonies Ltd . L dg 363
Garex Electronics . 3 ~ 356 Stephens-James Lid .. . ..347
G20YM Aenals i 356 T D.Services 3 360
GWM Radio Ltd 352  Thanet Electronics 278/9
L. Hardie .. 354  TMP Electronic Supplies . 361
Hartley Crystals .. .. .. 360 Reg Ward & Co Lid . 352
Heath IG!uucestsf) ud 359  Waters & Stanton
Heller Electronics .. .. .. 346 Elecwronics.. .. .. .. 284/5
D.P HobbsLid .. .. . 346 Western Electronics (UK) Lid  286/7
Holdings Ltd .. . .. 361 W H Westlake .. .. .. ..361
Integrated Circuits Unfimited 349  Yaesu Musen Co Lid .. 282/3
Interface Quanz Devices Lid 356

362
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RF, Analogue or Radar

experience?

At STL our specialist team approach has
successfully pioneered new solutions to long-
standing problemns in the radio and radar fields
and we're now expanding to apply these
developments to different areas.

The new teams we're establishing need
Engineers, men and women, at degree or
equivalent level, with experience of:

RF/Analogue Circuitry Design
To work on state-of-the-art projects in VHF
and UHF. Quote position ref. 58/77.

Radar Research

To work on antenna and receiver design,
digital signal processing and system analysis.
Quote position ref. 12/78.

Your sound, practical knowledge of these
areas should be coupled with the analytical
competence neccessary to validate your work
and the ability to think creatively. You will,

preferably, have been actively engaged on RF
or radar projects for a few years.

The STL environment is stimulating and
encourages the development of every individual’s
ideas. As the main research centre for ITT's
European business, both the scope of the
projects and the back-up available are second
to none-with salaries and benefits to match.
These include generous expenses for relocation.

Please write with brief details or phone,
quoting the appropriate position reference, to:
V. Hartridge, Standard Telecommunication
Laboratories Ltd., London Road, Harlow, Essex
CM17 9NA., Tel: Harlow 29531,

MEMBERS’ AD ORDER FORM

Tick as
FOR SALE [] WANTED [] (appropriate)

® See Members’ Ads page for
conditions of acceptance.

® Not more than 40 words,
including name, address, etc
@® Do not forget 75p

remittance plus wrapper.
@® Please write in block

capitals, or type.
@ Use correct address

Licensed members are asked to use

their callsign and QTHR, meaning that
their address in the current RSGE

Amateur Radio Call Book is correct.
BRS and A members will, of course,
have to provide their name and

address. L

| enclose cheque/PO for 75p to cover

the cost of this advertisement.

27 s [ o R RO H

Date
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DEPT RC, 5 STATION RD, LITTLEPORT,
TEL: ELY (0353) 860185 (TUESDAY-SATURDAY)

ORDER OF £2.00.

CAMBS, CB6 IQE

TERMS OF BUSINESS: CASH WITH ORDER, MINIMUM

ALL PRICES NOW INCLUDE POST & PACKING (UK ONLY)
CALLERS WELCOME by APPOINTMENT ONLY
Please enclose stamped addressed envelope with ALL Enquiries

PLEASE ADD VAT AS SHOWN

ALL BELOW—ADD 8% VAT
LARGE ELECTROLYTIC PACKS.Contain range of
large electrolytic capacitors, low and high vollage
types. over 40 pieces. £3.00 per pack ( + 123% VAT)

A RANGE OF DRAPER TOOLS FOR

THE ELECTRONICS ENTHUSIAST

MAINS TESTER SCREWDRIVERS 100 to 500V.

Standard size 50p. Lar

RADIO PLIERS 51" £1 80 63 ' £2.00.

DIAGONAL SIDE CUTTERS 63" £2.20.

SMALL SIDE CUTTERS LJ2 Standard £4.00, LJ7
(with wire holding device) £4.50.

MIDGET OPEN ENDED SPANNER SETS 0+1.
242 3+5 446, 6+8 BA sizes £2.85 set of 5.
4+45 5+5.5. 4 +6, 6+7.8+9. 10+ 11 mm sizes
£3.50 setof 6

MINIATURE FILE SETS, Setof 6 £2.20. Set of 10
£3.60. (Round, lat, etc,}

TAPAND DIE SETS(‘prleceJ contain1eachof 0,2,
4, 6, 8, BA sizes in Dies, Plug Taps, Taper Taps +
American type tap wrench, T type tap wrench, Die
Holder. £12.50.

TUNED COILS, 2 secuon coils, around 1MHz, with a
black smart tuning knob, which moves an Internal
core to vary the inductance, many uses, easily
rewound, 3 for 50p.

FULL RANGE OF BERNARDS/BABAN| ELEC-
TRONICS BOOKS IN STOCK, SAE FOR LIST,

A NEW RANGE OF SPEAKERS & CABINETS.
BRAND NEW & BOXED. AT BARGAIN PRICES.

TELEFUNKEN HIGH QUALITY SPEAKERS.30hm,
Bwatt RMS, 93" dia. Full range type £6.00 each
(or 2 for £11.00) + 125%

TYPE L2 TRIANGULAR CDRNEH CABINETS.
Sman woodgrain Formica type finish with nylon
grille. Qverall height 23" = 12" wide. Contain
Three 150hm 63" = 4" Full range speakers in
parallel + 100V line ransformer (easily discon-
nected for Bohm cperation). £7.50 each (or 2 for
£14.00) +123% VAT.

TYPE M704 CEILING SPEAKERS. White plastic
fascia 10” square, for recess mounting into cailing,
with 8" dia. 15ahm full range speaker. £4.00 each
+123% VAT

TYPE L4 PORTABLE SPEAKER CABINET. Smart
woodgrain Farmica type finish with nylon grille,
15" high = 14" wide x 7°deep (tapenng).
Containing 107 round, 150hm full range speaker
+100V line uansformer, £7.00 each + 121% VAT

TYPE HT4 HOTEL SPEAKER CABINET. Wood
veneered, 121" wide = 51" high = 33" deep, with
aluminium grille +wvolume control and 4 way -+ off
switch panels on front, Very smart, Contains 3ohm
§" x 3" eliptical speaker + 100V line rransformer.
£5.00 each +1 2;% VAT,

A NEW RANGE DF QUALIT\" BOXES
& INSTRUMENT CASES.
Alummmm Boxes with lids.
AB105] = 4 = 13 75p
AB136 = 4 x 2£1.00
AB147 x 5 = 23 £1.25
AB158 = 6 x 3£1.50
AB1610 = 7 = 3£1.76
AB1710 = 4% = 3£1.50
AB256 = 4 = 3£1.26
Vinyl Coated Instrument Cases.
Blue Tops and Plain lower sections. Very smart firish.
WB15 = 2} x 2} 75p
WB26 « 4% x131 £1.35
WB38 x 5 x 2 £1.80
WB4 9 « 5} x 21 £2,00
WB5 11 = B3
WB6 11 = 73
WB712 = E‘ x ‘5
WE3538 = 5 x 33 £2.25

PLASTIC PROJECT BOXES with screw on hids (in
Black ABS) with brass inserts.
Tyne NB1 approx 3" x 23" = 13" 45p each
Type NB2 approx 33" « 23" = 11" 556p each
Type NB3 approx 43" x 33" x 13" 65p each

ALL BELOW—ADD 8% VAT
VIDICON SCAN COILS (Transistor type, bul mo

data) complele with vidicon base £6.50 each. Brand
new

PUSH-BUTTON TELEPHONES

A TEN DIGIT PUSH BUTTON, INTERCOM TELE-
PHONE WITH HANDSET, FINISHED IN SMART
GREY PLASTIC,

EX-EQUIPMENT, BUT GOOD CONDITION

ONLY £2.50 each

OUTDOOR TELEPHONES

AN EXTERNAL INTERCOM TELEPHONE UNIT
(WATERPROOFED FOR OUTDOOR USE). HAS
EXTERNAL HANDSET AND INTERNAL MIKE &
SPEAKER 10 PUSH BUTTONS FOR DIAL CODE +
4 PUSH BUTTONS FOR SELECT HANDSET,
SPEAKER. ETC.+ PILOT LIGHTS

BRAND NEW AND BOXED, FEW ONLY

ONLYE£6 EACH

ALL BELOW—ADD 8% VAT

RED LEDs (Min. type). 5 for 75p.
NEW PCBs For PYE LYNX TV-CAMERA,
STABILISER PANEL (AT26352), £3.00.
VIDEO PCB (AG58314), £5.00.

BOX OF P. C. BOARDS, mixed PCBs, containing
Transistors, ICs, Resistors, Capacitors, etc Good
breakdown value. Our selection £3.00 per box.

SLIDER SWITCHES. 2 pole make and break (or can
be used as 1 pole change-over by linking the two
centre pins) 4 for 50p.

SMITHS CLOCK MDTOHS 200- 250V 50Hz 2
walts, 1 Rev, every 2 mins, 3 hole fixing, §” spindle,
£1.00 each

SLOW MOTION MOTORS. 120V 50Hz 1rpm, Size
approx. 2" dia. 11" deep, with §" spindle, 60p each or
2 for £1.00

COMPUTER GRADE ELECTROLYTICS. Screw
te;m{;gals. 20.000mid at 45V (ex-equipment) 2 for
£1.00.

SEMICONDUCTORS

BFY51 Transistors, 4 for 60

BYX 38/300 Stud HBC[I[!BIS 30[}\; at 225A. 4 for 60p.
BCY72 Transistors, 4 for 50p.

BSX20 (VHF ose/mult) 3 fm 50p

BC108 (metal can) 4 for 50p.

PBC108 (plastic BC10B)} 5 for 50p.

BF152 (UHF amp/mixer) 3 for 50p.

2N3813 Fet, 3 for 60p.

BC148 NPN SILICON, 4 for 50p.

BC158 PNP SILICON, 4 for 50p.

BAY31 Signal Diodes. 10 for 35p.

741CG RCA OP-AMPS, 4 for £1.00.

INA148 (IN914) 10 for 25p

BC107 (Metal can) 4 for 50p

SCRs 400V a1 3A, stud type, 2 for £1.00

TIP2955 Silicon PNP power ttansistor 60V at 154,
90W, Flat pack type, 2 for £1.50

GERMANIUM DIODES, approx 30 for 30p.

OSMOR REED RELAY COILS (for reed relays up to
% dia, not supplied) 12V, §00ohm coil, 2 for 50p.
MIXED COMPONENT PACKS. containing resis-
tars, capacitors, switches, pots, etc. All new, and
hundreds of items, £2.00 per pack, while stocks last

PLUGS & SOCKETS
N-TYPE PLUGS 50ahm 60p each. 3 for £1.50.
Greenpar (GE30015) Chassis Lead Terminators
{These are the units which bolt on to the chassis, the
lead 15 secured by screw cap. and the inner of the
gnaaupasses through the chassis), 30p each, 4 for
1

PL259 Plugs (PTFE) Brand new, packed with re-
ducers, 75p each.

50239 Sockets (PTFE) Brand new (4 hole ixing type)
60p each

VALVES

QaV03/20A (ex equipment) £3.00.

Qav03/10 (ex equipment) ?5p or 2 for £1.20.

6BHE (ex equipment) 2 for 50p.

All the above valves are untested, except for heaters

and no guarantee of percentage of emission is given

Sorry no returns.

MULLARD B5A2 B85V STABILISER VALVES
(brand new) 70p each or 2 for £1.20.

6BWE VALVES (BRAND NEW). BBp each or 2 for
£1.50, 7

DIECAST BOXES. 'Please ring' or wnie (with SAE),
for latest mail- cm:la: gm:es

AE1 CS'!UB}H MICRCIWAVE DIODES: up to X-
Band. max noise figure 85dB at 9.375GHz. 80p
_each.

BARGAIN PACK OF LOW VOLTAGE ELEC
TROLYTIC CAPACITORS. Up to 50V warking

Seatronic manufacture. Approx. 100 £1.50 per pack
(+123% VAT)

SUB-MINIATURE ROTARY SWITCHES. 4 « 5
way make contacts. Size approx. 3" dia, 1" deep. v%"
spindle, 50p each

UR41 ATTENUATION CABLE. Nominal 72ohm,
overall dia. approx. 17 Att. per 100ft: 100MHz
218dB, 200MHz 316dB, B600MHz 449d8.
3000MHz 625dB. Ideal for Rx or Low power Tx fixed
anenuators, Supplied with attenuation graph, 4
metres for £1.00.

ALU-SOL ALUMINIUM SOLDER (made by mul-
ticore). Solders Aluminium 1o itself or Copper, Brass.
Steel, Nickel or Tinplate, 16SWG with multicore flux,
with instructions approx. 1m coil 40p pack
Large reel £2.76.

SOLDER SUCKERS (Plunger typa)

Standard Mode! £5.50,
Skirted Model £6.00.
Spare Nozzles 60p each

MULTICORE SOLDER
Size C1SAV18 Savbit, 18SWG 56p.
5Kg (1 1Ib) 60/40, 20SWG on Plasuc Reel, £3.00.

WELLER TCP2 and PU2ZD PSU. Temperature con-
trolled soldening iron, with matching Power Supply
Unir, comammg sponge and spring stand £30.00.

SPIRALUITnoIs for the Electronic enthusaasl‘.
SAE fur list.

MAINS TRANSFORMERS, TYPE 15/300 240V
input, 15V at 300mA output, £1.50 each

MAINS TRANSFORMERS TYPE 45/100, 240, 220.
110, 20, OVinput, 45V at 100mA output £1.50 each

M ECE ANICAL COUNTERS, 4 digit Resettable, 60p
each.

ALL BELOW—ADD 123% VAT

VARICAP TUNERS Mullard Type ELC1043/05
Brand New, £4.40.

TV plugs (metal Type) 4 for 50p.

TV line connectors (back-1o-back ski) 4 tor 50p.

3 pin Din plugs. 4 lor 50p

Din 3 pin Line Sockets, 15p each

Din Sockets 5 pin, 270 deg. 4 for Sﬂp

Din Speaker Skis, 2 pin, 4 for 30p.

RESISTOR PACKS, approx. 300 pieces. 4 to 2W
types mixed values, our selection £1.00 pack.

ELECTROLYTIC CAPACITORS

Dubillier Electrolytics, 50uF, 450V, 2 for 50p.
Dubillier Electrolytics, 100uF, 275V, 2 lor B0p.
Plessey Electrolytics, 470pF, 63V, 3 for 50p.

TCC Electrolytics, 1000uF. 30V, 3 for 60p.
Dubillier Electrolytics, 5000mid at 35V, 50p each
Dubillier Electrolytics, 5000uF at 50V, 60p each
ITT Electrolytics, 6800mfd at 25V, high grade, screw
terminals, with mounting chps, 50p each

A LARGE RANGE DF CAP#CITORS AVAILABLE
AT BARGAIN PRICES. SAE FOR LIST
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prool of tnembership.

PUBLICATIONS OBTAINABLE FROM RSGB

RSGB members can obtain a 10 per cent discount on the prices listed below at the time of ordering (excluding Ham Radio Magazine
and Ham Radio Horizons). To obtain the discount, deduct 10 per cent, calculated to the nearest penny. from the total value of the order (using
the latest price list) and enclose a remittance for the balance. Alsa enclose an address label from a recent Radio Communication wrapper as

RSGB PUBLICATIONS

Technical books

Amateur Radio Awards . . E238
Amateur Radio Technigues (Sih edn) fOur of pmru
Guide to Amateur Radio (16th edn) {Our of punu

Morse Code for Radio Amateurs > 3 3 54p
NBFM Manual. 4 : ) . . 2 £1.38
OSCAR-Amateur Radio Sateillles y . : : . E4.20
RSGB Amateur Radio Call Book 1978 . " : . £33
RAE Questions and Answers 3 . £2.00
Radio Amateurs’ Examination Manual (?th edn} 3 . £1.60
Radio Amateurs’ Examination Revision Notes . ) ¥ B6p
Radio Communication Handbook 5th edn, Vol 1 | . £9.36
Radio Communication Handbook 5th edn, Vol 2 | . £8B.12
Radio Data Reference Book (4th edn) : . E3.65
Service Valve and Semiconductor Equwalems ' X 48p
Teleprinter Handbook > i ' £8.89
Test Equipment for the Radio Amdleur {an edn} } ” £4.42
TVI Manual (Out of print)

VHF/UHF Manual . . i . v £6.82
Woaorld at their Fingentips (Paperhack] : ¥ 2 . £1.63
World at their Fingertips (De-luxe) . i . 4§ . £2.76
Log books

Standard Log . . 2 ; i ; ; ? . £1.42
Receiving Station Log . . . : i 3 i £1.54
Maobile Mini-Log . " 4 . " 3 . 3 £1.09
De-luxe Log . . . . ’ g 3 . . £3.16
Maps, charts and lists

Countries List/HF Awards List. i 1 : f ; 25p
Great Circle DX map (in tube) . . & i ‘ . E1.29
Oscar map (in tube). . - ) 43p
QTH Locator map (Westarn Eulope) (in 1ube) ¥ . £115
QTH Locator map (Wes!em Eulope) (on card} 5 d 57p
UK Beacon List i X 19p
UK Repeater List . 5 . . 3 . . 19
IARU Region 1 Beacon Lnsl s . z 2 . 4 19p
Members’ sundries

Callsign lapel badge (5 weeks" delivery) . = . £1.60
Lapel badge (RSGB or RAEN emblem. pin httmg] " ; 51p
Tie (Maroon or Blue) . - % . £1.96
Radio Communication Easibinder . £3.00
Car window sticker (RAEN or RSG B} {seﬂ ﬂthbIVB} . 31p
Members’ headed notepaper (50 sheets) quarto . 4 85p
Members’ headed notepaper (50 sheets) octave . : 60p
Radio Communication back issues (as avanfabfe,i . " 84p
RSGB contest log sheets (100) h : 2 " 7p
RSGB teeshint (large, medium or small) . i : . £2.2%

Prices include postage. packing and VAT where applicable. For air
mail despatch, please ask for price before ordering. Goods are
obtainable, less p & p. at RSGB headquarters between 9.30am and
5pm, Monday to Friday

POSTAL TERMS: Cash with order. Stamps and book tokens
cannot be accepted. Cheques and postal orders should be crossed
and made payable to “Radio Society of Great Britain”. Giro A/C No
533 5256.

All overseas orders: add £1 to cover insurance if required.

Please write your name and address clearly on the order,

ORDER FROM:

OTHER PUBLICATIONS

American Radio Relay League

Antenna Book (13th edn) Y . 5 . £3.86
Course in Radio Fundamentals K 3 : . £2.96
FM and Repeaters for the Radio Amateur. ! P . £3.09
Solid state Design for the Radio Amateur ' 2 . £5.80
Hints and Kinks . 5 . EX37
Radio Amateurs’ Handbook 1978 [Paperback) . . £330
Radio Amateurs’ Handbook 1978 [Hamhack) . . £10.21
Ham Radio Operating Guide . 5 g . £3.19
Single Sideband for the Radio Amateur . ' i . £3.52
Getting to know Oscar from the ground up . x . E2.46
Specialized Communication Techniques . 4 h . £3.19
Understanding Amateur Radlo J i 4 , . £3.65
VHF Manual . i ‘ " 1 . . £3.74
Electronic Data Book ; . , . i ; . E£3.20

Radio Amateur Callbook Inc

American Callbook (USA listings) 1978 . i : . £9.75
American Callbook (DX listings) 1978 . i . « £9.98
World Atlas (Amateur radio prefixes) - " . . E1.75

Radio Publications Inc

Beam Antenna Handbook 4 . . ’ . £3.90
Better Short Wave Reception (3rd edn) % 2 G . £3.42
Cubical Quad Antennas . E . E2.77

Simple, Low-cost Wire Anmnnas (ouf of s‘.rock}

Miscellaneous

Amateur Television . ' r " . £2.20
Complete Handbook of Slnw scan ™ . . i . £5.83
International VHF FM Guide (Out of srock)

RTTY the Easy Way . 3 1 . £1.02
Radio Amateur Operators 'Handbook » . . . E1M
Radio Valve & Semiconductor Data . 5 S . . £4.00

MORSE INSTRUCTION AIDS

G3HSC Rhythm Method of Morse Tuition
Complete Course (two 3-speed Ip records and one

ep record plus books) k: £5.601
Beginner's Course (one 3- speed Ip recold and one
ep record plus book) . - £4.121
Beginner's Ip (0-15 wpm) plus boak ' r . . E£3.441
Advanced Ip (9-42 wpm) plus book . ’ . E3.441
Three-speed simulated PO IISI 7in ds ep record i . E1.151

1 Overseas orders: add £1.1

MAGAZINE SUBSCRIPTIONS

QST (including ARRL membership) (per annum) . £9.25
Subscriptions for QST should be sent to RSGB, 356 Doughtv Streel,
London WC1N 2AE.

Ham Radio Magazine (per annum) (incl air

delivery) . : ‘ . £14.00
Ham Radio Honzons £6.00
Subscriptions and changes 01 addrcss for Ham Radio
Magazine and Ham Radio Horizons should be sent1o. Ham
Radio Magazine (UK), PO Box 63, Harrow, Middlesex
HA3 GHS.

RSGB Publications (Sales), 35 Doughty Street, London
WC1N 2AE



A.J. H. ELECTRONICS

Proprietor: A. J. HIBBERD (GBAQN) Tel RUGBY daytime 76473, evening 71066

Terms of Business: Cash with order, Mail order only. or Callers by appaintment. S.AE. with enquinies

Handling Charge 40p Minimum order £1.00. Official orders accepted on a strict monthly basis Prices now include VAT
FULL MONEY-BACK GUARANTEE ON ALLITEMS

“KENT"* MODULES

PROFESSIONAL GRADE MODULES NOW AVAILABLE TO THE AMATEUR

10:-7MHz NARROW BAND F.M. 2ZWATT AUDIO AMPLIFIER
I.F. AMPLIFIER WITH SQUELCH

High sensitivity and selectivity
On board crystal filter buffering for ease of interface

PERFORMANCE
Sensitivity - 4pV (EMF from a 50ohm source) for 20db | pPERFORMANCE
- quieling i Power Output - 2W minimum into 402 < 10% distortion
Selectivity - A 13kHz @ 3db, +26kHz @ 60db. Sensitivity - 75mV p-p @ 1kHz for full output
A.F. Output 200mY p-p when input is abqve limiting Bandwidth _ 200Hz to 15kHz
threshold and modulated +5kHz @ TkHz. Squelch - noise operated, threshold adjustable over the
Z)i?psu?eézrgpggi:sn @ 4kHz, 20db down @ fngadteodu s
) @ . @ s 1 - C @ ;
Bz (s ermphasis rermnmd) upply 23:31;5 volts D.C. @ 7mA quiescent (neg
- Noise output to suit squelch circuit on AF.
board FEATURES
Supply D.C. 910 15V @ 30mA (negative earth) True noise operated squelch with adjustable threshold, no hysteresis
FEATURES Will drive a wide range of speaker impedances, 4 to 16¢). Thermal

overload and short circuit outpul protection.
Recufied and filtered squelch output available for channel scanner

Single Conversion

"S" meter and delayed AGC outputs
Small size only—97 = 42mm

PRICE £26.50. inc. VAT

Audio low pass filter to remove unwanted high frequency noise

ALL MODELS FINISHED TO PROFESSIONAL STANDARDS AND FITTED WITH MOUNTING BUSHES

etc
Small size only 52mm = 52mm

PRICE £9.50 inc. VAT

PYE EUROPA MF5FM (12ikHz channel spacing)
receiver section boards, these are a complete FM
receiver but less the RF amplilier (one FET)—volume
control and channel switch, crystal holders fined for
only three channels but we will supply three separate
to make 1o a six channel unit, ideal for 144MHz FM,
although these are brand new boards they are sold as
untested due to the fact we have no way of checking
them, complete with circuit for only £26.00 a cheap
means of making a first class monitor receiver

TRIMMER CAPACITORS 10mm dia. ceramic. 2-
8pf, 3-10pif. 4-20pf. 10-40p1, all 10p each
7mm dia ceramic, 3-9pf, 2-5-16pf, 7-35p1, all 10p
each Tubular ceramic. 1-6pf solder in type, Bp each.
60p for 10
Mullard tubular ceramic 0-8-6 8pf bolt in type. 15p
each. Ceramic miniature compression P.C. mount
10-40pi, 8p each
Plastic semi-airspaced 2-25pf 10mm dia. 6p each;
10 for 50p.
Oxley airspaced 9mm sqg base 1-10pf and 1-15pf,
18p each; 2-30pf 20p each
Erie teflon tubular tnmmers 530 series™ 0-25-1 5pf
4mm dia, = 11mm, 10p each

JACKSON TETFER TRIMMER Cat. No 5640 Smm
sq base, 40p each, also 8mm P.C. mount, 40p each

PLASTIC SEMI-AIRSPACED TRIMMER as used
in PYE Westminsters P.A_stages 10-60pi. 15p each

JACKSON BUTTERFLY TRIMMERS 17+ 17PF
1 2mm airgap Cat. No C713.50p each; afew with 3™
spindle, 65p each,

ELECTRONIQUES TUNING DIALS reducton 6-1
and 36-1, uses epicychc drive, moulded clear plastic
front, size 100mm =« 160mm, supplied with two
scales and two pointers, £6.00

STEREO CAR CASSETTE player amplifier boards
with twoamp. ICs NEC-uPC 1001 H2, some models
with uPC 1025H, requires 12V D.C. 33W per
channel, removed from new equipment by manufac-
turer, size 120mm = 45mm, supplied with circuit,
€£2.25 each

FM RADIO FRONT END TUNER Units 88-108MHz
{remove three Cs and it tunes A Band) and 2m very
high quality and stable unit with exceptional sensi-
tivity FET RF amp. NPN mixer and separate osc. AFC
and AGC inputs. works from 8-15V D.C. with
corcuit, new and unused BARGAIN @ £3.30 each.
two for £6.00.

AM25T/S six channel PYE VANGUARDS 123KHz
channel spacing with all control equipment in very
good condition HIGH BAND 148-174MHz £40.00
each postage £3.00

COSS0R CC303 boot mout high band six channel
mobiles 121KHz channel spacing, 25W RF output
w::noalr control equipment ONLY £25.00 posiage
£3.0

COSSOR UHF LINK UNITS CCRTRAA size 19"
3" = 9" deep approx. 2ZW RF output make nice
tapealar all solid state £50.00 with circuit

COSSOR VHF AM BASE STATION RECEIVERS
19° rack mounting all solid state type CCE03R 24V
DC input adjustable to 12V DC HIGH-BAND 123
KHz channel spacing £25.00 postage £2.

COSSOR HIGH BAND TRANSMITTER matching
umit for above receiver £28.00 postage £3.00.

PYE SG1/U six channel crystal controlled UHF signal
generator with internal rechargeable battery, or
mains operation good condition £40.00

VARLEY INVERTERS 24,28V DC input, 115/250V
AC 50c/s output @ 500W, uansistor type £35.00
buyer 1o collect by arrangement.

HONDA PETROL GENERATOR 1type ED250
6Y/12V/24V DC output used only 10 Hrs. mint
condition £108.00 buyer to collect by arrangement.

BC221-Q FREQUENCY METER with onginal calib-
ration charts, mint condition £28.00 buyer to collect
by arrangement (one only)

470KHz AM IF AMPLIFIER BOARDS as used in
Car Radio/Cassette players full of miniature Rs & Cs
two double tuned IFTs, tnmmers, coils, tantalum Cs,
transistors, and LM382N low noise stereo pre-amp,
size 117 = 417 new unused no info. £1.25

CAR RADIO/CASSETTE STEREOQ AMPS contains
two TAT205P les (5 8W @ 13-2V) per channel, plus
Rs & Cs. Ex-equipment, manufacturers rejects 90p
each

CAR CASSETTE PLAYER AUDIO AMPS contains
two TA7206P 58W ICs plus LM3B2N sterec low
noise pre-amp plus all Rs & Cs on PC board 45" =
14" these are new and unused but reject due 1o solder
faults (shorned tracks etc) £3.00 each sorry no
circuits

FCSB100A 24 Hr CLOCK MODULE with -8" 4 digit
display with alaim output. only requires 12V ct
transtormer and a few switches 10 make a complete
clock, last few at old price only £11.50 each, With
data.

BARGAIN BOX OF P.C. BOARDS this contains
mostly damaged. broken, or incomplete car radio
boards plus other types these are sold by weight a
minimum of 2Kg (over 41b) only £2.00 pius £1.25
post (UK ONLY)

HP1FM HIGH BAND FM PYE BANTAMS 25KHz
channel spacing single channel very good condition
with leather cases £65.00 (two only please tel-
ephone to reserve)

TAD110 AM/FM mixer—osc—IF amp IC up to
30MHz as used in SF1 starphone portables £1.60
each

TAA300 audio IC 1W output @ 9V as used in SF1
starphone portables £1.25 each
U2 size Ni-cad batteries 35 A/Hr ex-equipment
charged before despatch money back guarantee
£1.30 each

Most items still available as last month’s advert,
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